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ABSTRACT

- our project consists of three main parts. The first
is an‘evalﬁation‘of'the new California State Science
ﬁStandards._We examlned the creatlon,,formation and science

:content We then researched educatlonal phllosophles and

"methodologies as they relate to mlddle school students

Finally, usrng the complled 1nformatlon, we created a
sc1ence currlculum u51ng the standards, yet acknowledging |
the partlcular learnlng styles of the middle school
student. Palm Springs Unlfled Schoolvdlstrlct mlddle
:'school 3c1ence.teachers; examlned our document and voted'to~ 
' use thls form in thelr classrooms next - year. Our pro;ect

w1ll be presented to the Palm Sprlngs Unlfled Board of.

Educatlon later thlS summer.v:“
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s, teachers, and administratorsZare{trYiﬁécto
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nsure the attalnment of the standards for all
"h(Restructurlhg'Scrence~Newsletter.-Jan.‘_
the Calffcrnia‘étate_Boarduof
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jectlves and facts, Wthh students are to have;
at the cOnclusioh cfithe prescrlbedaschool
sciencé}; Never,before'hastCaliforhfa has
ed standards, us1ng before conce?tual |
ns{_ These standards‘are to be allgned wrth a
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rigoroﬁs Oor more ridorous”ﬂ(Assembly Bill‘265;

an the state standards. After_distriéts;'
extbooks, plan implementation, and inservice
, the state will deveibp and administer a

matrix tést”tobhold teacher’s accountable for

science knowledge mastery. =

 adbption Qf these.standatds1are-ah_endif
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losophical debéte will’béfcarried on

sts ihﬁthe»collegiate sdiénée'wdrld;_ This

ut the implementation process. =
‘media has monitored ahdléVéiﬁated thevnew '
s because of'théir poiiticaI link;, California

Gray Davis, ran a successful campaign on




education reform} “back to the basics” and teacherk
0 o , _ _

'faccountablllty

Durlng the past five. years,,reports of the United

States_werld~w;de 1nferlor1ty in scrence alarmed the

votingxpublioo lThe'TIMMS’International ‘Study Center‘
. \ o
prlnted a report whlch llsted data from testlng

science ?omprehens1on of students from classrooms in

’countrres around the world The results showed that
Unlted States students ranked lowest in most science

, eontent rnowledgei‘ Thls'repOrt was publlshed 1n‘many
vnemsnaperssaCross’the United States;i Parents.were
‘outraged]thatjtheir children werehscorinG_lowervln
science,?whlle our-sehools“had more money than the'
'sohools of other'countries; The votlng publlc of the

: Unlted States, and spec1f1cally Callfornla, urged o

:change »?
Colleges added to the pressure by quotlng lower _

.SAT scores and cltlng‘that'lncomlng‘freshman are 1ll
"prepared%for‘the:COllegeienVironment. mWhen the
»CalifornLa Department of Educatlon (CDE)‘ began to
_develop the new standards; they formed a commlttee of

California college‘professors, teachers and industry
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"chosehto
- groups t
Qdooument
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ts.»,it:becamehquiok1Y'apparent, that-the_-

aVcohsisted of'two'basicgbut'very-diftereht‘

al phllosophles IR |

fact, the Callfornla Department of Edhcatlon

of the two:phlloSophlcal,groupsscreate thelr ':'
Lon of what the standards should look llke
Seaboard led one factlon made up of : |

s and ehgrneers who belleved 1n empha51aihg
L;kelProfessor:Arthhr Bestor, an essentlallst,i o
believed‘thehhew standards.shpuld_v”
ahtly:use\oonvergent;thinkiné} basictteth?

the prooessesﬁof‘learhingrarerseoohdaryd L?hé;7
roup emphatlcally belleved the OppOSlte They |
that the dlvergent thlnklng of the ex1st1ng

um was a more approprlate approach to teachlngr
When the two very dlfferent documents were |
d to the CDE the State loard of Educatlon f=h
'?Qt’plck‘elthereoner The Board asked the two’? -
Qfjoihatogether;andhcreate a oompromrse; S
;i,The resuit’wasva‘dochhent;;Which(cOntaihS;"3:.

ing of facts and an additional investigations




 strand at each grade level. It was this document '

which beéame the California Science Standards.
California‘Science‘Standards are now policy.

This is the first time California has had science

standards. Now all four ﬁain curricular areas}

languageiarts, mathematics, social stﬁdies and science

have staﬁdards in the state of California.

Significénce of Project

Ourjproject is significant, because it is going
vto attempt to evaluate the formation of the standards,
analyze the standards themselves and create a template
document for teachers in our district middle schools,
to apply in their classrooﬁ.

Palﬁ Springs Unified School District has four
middle séhools with a total of 45‘teachers that teach
science to approximately 4,000 students. Of the 45
teachers only 10 are single subject science teachers.
| | ‘6£h ~9th

8th

The middle schools consist of and grade.

4
In each grade, students have been offered, for the
past five years, an integrated science expérience.

Students. receive conceptual teaching in physical,



earth,

'and life'science,

1n each of the three grades )

and which matched the dlstrlct w1de approved content
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science
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Tsubject

.. and Scie

This matrlx wasvdeveloped u31ng the 1990 o
ia -State Sc1ence Framework for the Callfornla |
*hools.: Palm Sprlngs Unlfled mlddle schools‘ |
the nlneteen book Prentlce Hall Sc1ence |
tO use a tool for teachlng‘the concepts;p_:v.
=ach of the nlneteen books covered a dlfferent
topic;lteachers'could create a.fleX1ble(
um. Teachers then cohld»design theirescience _
um to’integrate with the interdisciplinary"

areas. Books,like»the Timetables of Science =

integrat
the rest
_each'gra

"A o
fcurrent
‘tarehtwo
‘ScieHCe
lntegrat

“It incl

nce_Matters, assiSted'teachers’in planning

ed nnits which led tOhconnectingbscience to
ofbthévstudents edhcationalexperlence at.:
de level : | |
omparlson of the sc1ence framework and the

sc1ence standards is dlfflcult because they
entlrely dlfferent documents.' The 1990
Framework was flex1ble enough to allow

ion and concept based teachlng of science.

uded what we should be teachlng, how we shouldv




be makiné our students scientifically literate, and
outlinedédirections for the selection of materials and
tethook%.” (CLMS Newsletter, 1/99) The 1999 science
standardé state only knowledge and facts of science
which'st?dents should know at the end of each grade
level. &hére will be a new California Framework
publisheg in September of the year 2000. The

framework will assist teachers in how to teach the

standardé through implementation.

Statemen% of Need

As ;Chool districts, including Palm Springs'
Unified,éscramble to use the framework and the
standard% to create a new curriculum for the upcoming
school yéar, which wili align'tojthe state standards,
they areéfindihg few resources and teachers who are
knowledgkable in science curriculum and the new
standard%.~ Iﬁexperienced teaéhers or non-science
credenti%led teaéhers, are prédicting_that they will

just teabh 5cienée using the standards as a

chronoligical guide. These teachers, that believe in
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of the systemic organizations in 'science in

Californ
|
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ia,‘is the K-12 Science Allianoe. This

tlon is a merglng of the CSIN, the mlddle
er51on called SPAN, and the high school

CSIN, SPAN, and SS&C were all

formed ﬂn 1990 as a network of educators and

scientis
I

i
response
has desl

._model tn

a

serves

ts to help 1mplement the 1990 framework
to the 1999 standards adOptlon the Alllance
gned a-model of 1mplementatlon. It is this

at we w1ll justify in chapter 2 and which.

s the outline for our progect.
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/school guldellnes w1th state documents C We

g to read carefully the 6th 7“1tand 8m grade,

to determlne 1f the underlylng conceptual

ts 1n the standards flow developmentally and -
tually , We'are g01ng“to-rearrange‘the |
s w1th1n each mlddle school grade level and
elop coherent, conceptual storles These
will teach the‘“standards 1n terms of’ level -
size of the concept, amount-oflteachlngv
d- developmental approprlateness | | |
turlng Sc1ence Newsletter, Jan 1999) Durrng‘
entatlon phase;‘we w1ll flll in the blanks

'WO?dS' we w1ll have already created a:“d
alfstoryllne for the.year.:*As'weaevaluate;t
y there w1ll be holes wherelwe W1ll need to |
nformatlon to bulld the students background to‘

11 help them understand the story and thereby
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e
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.benchmar
‘.lassessme

Seefif_t

mandated

| ’fAuthoriR
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‘f,as§q£e<t

Been'is

frlendly 1nstructlonal‘gu;de;

rOJect,

> specific standard‘in conteXt.a-Other
25 durlng the augmentatlon phase w1ll be to

=x1st1ng textbooks and 1nstructlonal

5, whlch match the storyllne; to‘lntegrate.h
Jy methodologles, and to begln to develop»a R
ThlS gulde w1ll
1lk of our prOJect

thlrd aspect of the model is acces51blllty
this w1ll be achleved by creatlng a
Jelopment proposal for every mlddle school |
teacher 1n‘the.d1str1ct.: Flnally,‘the T
1t‘step ofvthe plan wili*lnclude severalh-.“;
k assessments at each grade level B These

1ts are needed for program eraluatlon and to '
netstndentsbare‘nnderstandrng and‘learnlngjthe

state science standards.

espon51b111t1es

S - prOJect is a' huge undertaklng in tlme

1V1de the tasks betwee
hat we would be d01ngna

the Sc1ence Currlculum Fac1lltatorbfor thei"‘””‘




Palm Springs Unified School District. She aléo is a
Staff Developer for the K - 12 Alliance. Kathy
arranged%for fhe Eisenhower grant funds for the
teacher meetings we held. She facilitated those
‘meetings; Paula Reynolds did the internet research
for the background literature review and Cathy Ahearn
spent da§s in the libraries at College of the,Desert(
Californga State San Bernardino and Palm Springslcity
Library,?doing periodical searches for the literafure
review. iEach of us studied the standards and then

8" grade,

took a giade. Kathy aligned andvpresented
 Cathy Ahéarn aligned énd presénted 7tR ggade aﬁd Paula
alighed énd presented 6" grade. Paula typed the

'reference section, Cathy Ahearn typed the curriculums
and'Kathy»Béen.typed the body of the paper. Ail three

of us interviewed teachers, administrators and

attended?standards conferences.

Limitatibns/Delimitations
Ourfproject plan is to document research, hold
disCussibn meetings with all other middle school

‘teachers' in the district, and complete a teacher

11



friendlyédocumenf using the 4 “A” model. This
documentéwill be presented to,the Palm S?rings Board
of Educa%ion as the new\district Standards, scdpe and
vysequenceéband staff develdpment modél.

Theéproceés for implementation for any.curriculum
is time intensive and difficult to understand. _Somel
of the-difficulties of.designing and implementing aj
standard%document, whiéh can effectively be used atl
any siteéare:

Differen% interpretations of what is to be taught
Differen; pedagogies and’approacheé to teaching
Differen% administrative'priorities such as math and
reading é

Getting‘input and buy-in from each site and/or teacher
Coordina?ing with the district office and the board of
éducatioﬁ

The demoéraphic make-up of our student population at
the différent school sites.

Time iim%ts and constraints

In addre%sing some of these difficulties we decided to

limit oui parameters to ohly the science standards for

the 6%, 7", and 8" grades. In our district the

12
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~

w P
g aligned with thevnew standards The mlddle‘
irriculum is really close to what the state is
j. Because of the flexible design df our

Ceh’just;move'books to the'appropriatergrade

This flexibility is another reason we limited

~

S to,the middle school grades.

h one of us represents a dlfferent grade level
1ddle school h In.eddltlon'to teachlng |
‘we also hold degrees“in soCial.studies;__
stry; 5uSlness; and psycholegy;'vWe}alSO‘ha§e°
eoﬁpleted ﬁppef leyel'ceursework in -
nal philosophy, educetlonal‘pedsgegy. We hate'
1c1pated 1n 1nstructlonal strategy coursework
a wlde age—-span, and dlfferent levels of

experience. We are,a,small group, but we

‘represent fairly the demographiCSiof.ogrx"

“science'teaChers.v
met with”Dr. Diahe Kllne} the Director of :

um'Development'forlPalm‘Springs Unified School

C13

ngh school sc1ence currlculum 1s alse far‘~'f
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‘pr0posal

Dr.

assessmer

agrees wi

- will use

’eVenkthough'the district standardstare'the‘same.'

;andfOutlined'eur’proposal}

Kl}ine

' On.cur»hehalff

=nted'our proposal to the executlve councrl

sted that our 1nterpretat10n of the standards'

>r03ect be a template for all fourvmlddle
Palm Sprlngs Unlfled has accepted the

with frnanclal support for time and.research.

2

=

did request that'we'create benchmark‘:v
1ts for each of the three grade levels. _Sheu
Lth us that at every 51te dlfferent teachers

dlfferent pedagogles and teach;ng~strateg1esy

The

benchmark assessments serve as another limitation

because

been taught.
. | .

an event

Dr.
completi
starthte
hoplng t
Septembe
be viewi

tethook

aching the new standards next year,‘

r.

ng our work.

i
L
].

t is’ dlfflcult to assess that which has not
rThe benchmark assessments will also be
hal»eraluatlon ofvour_project’s effectiveness.
Kline alse set strictrtinelines for the

o}al onurvproject; fTeachers‘are anxious to

She is

hey w1ll have our document 1n hand by

In November, the Board of Educatlon will

The new framework and the new

s_will not“be-available untiliJanuary'of 2000,

14
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fivefmbntthintovtheunew schaoifyear,'and'sheftiv-

y that our dOCﬁmeht}Will Serveias'a,ch
Onél~guide”for‘teachers.ljfi

C

also llmlted the scope of our progect just to«

:tandards and delayed any 1nclu81on of health:~vﬁ

»safety,educatlon, and human development
t is addressed 1n the standards.v

=ntly belng taught in the mlddle school

"lasses, but are not specrflcallyuaddressed 1n'7

dards..:dt
glnally Weshad plannedband‘organlaed three 2?"
bralnstormlng, allgnlng; and augmentlng of the ]
S - by qrade level. Due to a substltute'”

in our dlstrlct and the admlnlstratlon of
1zed tests’w1th subsequent block schedullng,b_
We rescheduled;"
ternoon/sess@ons, w1th volunteer attendance,
lsame ‘goals. S

sekafternoon meetlngs'contrlbute to our flrst .
thns_ The . format of these meetlngs llmltS the
contrlbutlons and analy51s of other dlstrlct

,Wevhave also:llmrted communlty and‘parent

15
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‘contributiOns because of our time conStraints.

'Parents w1ll have a chance to view the dlstrlct

'standards prlor to the Board of Educatlon approval of  :v.':

the currlculum.
We 1nv1ted elementary prlnc1pals, educators,,hlgh’
l school prlnc1pals, and hlgh school sc1ence teachers to
attendvthese afternoonrses81ons.r Even llmlted thls
varticulatioh‘is morefthan’we'have:had»in the béSt.; It
‘1s our hope that when the other grade levels begln to o
"develop Lhelr currlculum they w1ll use our template asf
a tool. | | |
7Even with dlstrlct support we are maklng a major |
' uassumptlon that our. progects’ template w1ll be used in
every middle school in the dlstrlct If the standards
'thenselves were not so strlct we would not even
attenpt to standardlze thls‘currlculum The nature‘ofv
fthe standards allow us to be more focused and create a
o universal standard_curriculumuthat meetsrthe needs»ofy
';allithe middle schoolsiinﬁourﬁdistrlct | |
m;,When we‘talk to other mlddle school teachers they

are‘relleved to be able to look forward to a concrete

direction. Our prOJect w1ll prov1de them w1th a ,

16




'directioﬁ, instructions, and guidelines to effectively
implemenf_the new science standards that are required
by the sﬁate of California, in their own classroom.
The more experienced teachers are aware of the time,
stress, and difficulty of aligning curriculum and most
seem happy to not be ihvolved in the nuts and bolts of
alignment. The new teachers are just busy learning to
survive és a middle school teacher. They have
enthusia;m but not time to help develop curriculum.

By pké&fding both groups with a flexible template,
which aécomplishes the goal 6f meetingthe Stahdards,
we have;met their needstor‘fhe upcoming school year.
Independent of our projeét, we will hold debrief
meetings with all of the middle school science
teachers in June of 2000 to re-evaluate the

l ‘
effectiveness of the template in their classrooms.
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Definition of Terms

' Acceésibility} arstrategy - sChddiSiiéview]théﬂJ;fu-

| teaching'pracfiéesvand thé 1ésé6ﬂfdé§igﬁs toéehéﬁté}L
thét all studenﬁs havé;anbeqﬁal oppoftuﬁityito‘aChiéve
ythe‘étandérds; .Thé accéés pr§cess includes a vaﬁiety |
of instructional practices, sehsibility-to.equiﬁy _
.issues; use of iiteraCy stfategiés, eté.

Aiignment: reviéWing éurreﬁt district/school.
‘guidelinés fot‘a match té the state and national
standér&s |

| ) .
Assessment: a means of measuring student achievement

in specific academic subjects;.using multiple measures
. |-

to provide educational data to help analyze if the

program is prdducing the desired outcomes and to

determine what‘changeé still’ need to be made.

Augmentation: adding pieces to the existing

curriculum; the standards are ﬁransléted from the
content to “concéptual stories” that étudents
experieﬂce in ea¢h of their instructional unifs,
within pheir~grade level,igrade span and in/their

overall K - 12 education.
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»Benchmark Assessment an exanination,of student
knowledge acquisition admlnlstered at a partlcular

.Zp01nt.» For example, admlnlsterlng an. exam at the end

of atunit‘or at therend of a grade level.

CLAD Cross Cultural Language and Academlc Development
\

Certlflcate - A certlflcate to work w1th the lelted

English Erof1c1ent
|

Concept Based_Teaching: Instrnctional_methodology used

~ to teachgstudents anfunderStanding,of.the concept, and

'not necessarlly a memorlzatlon of data.'

e

Callfornla Content Matrlx' A currlculum organlzatlonal.ﬁ

~ tool presented in the 1990 California Science

Framework on implementing curriculum.
_ " : ;

' CSIN: California Science Implementation Network

Curriculﬁm:,what is being taught in the classroom
L o . _ »

’Developmental Appropriateness: Curricnlum and

,‘instructional.strategies, which‘COnsider the cognitive
development of the student
Essentlallsm an educatlonal phllosophy of “back to

the'baSies” in‘educational curriculum

' Existentialist: an educational philosOpher who
advocates personal introspection and self-awareness

19



Interdlsclpllnary Studles"those currlcula that are.
woven among more than one dlSClpllne or. subject area
Pedagogyiﬁ the methods‘anflnstructor uses-to convey

infOrmatLon to students.', o

'ProgreSSLv1st°‘an educatlon phllosopher who advocates'

_:dlvergent thlnklng and - the processes of learnlng

SDAIE"Specially’Deslgned'Academlc“Instructlonfln

‘ Engllsh program 1s a sheltered teachlng technlque.
. | .

SPAN Science Partnershlp for Artlculatlon and i

t Networklng

$S&C: Scope, Sequence & Coordination}lérNationalw

-~ Science Foundation organization for science education ==

in middik schooi;

Standards. anything recognlzed or accepted as correct
or‘perfect,and used‘as a basis for comparlson; The -
ISCience etandardefare'eXpectations'of whatbis.to:be

: taught.d | e S |
Tenete:.doctrine%:principle;,or‘belief neld'to.be‘true

’iby an'individual\or‘grOup\=~uﬂ
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CHAPTER TWO

History @f California

Skiils in science are critical to economic
progress | in avtechndlogically based society. Today’s

middle school students will be seeking jobs in a

global economy requiring'levels of technical
|

competenée and flexible thinking, that were required

|
by only a few workers in the past. The Third

|
Internat}onal Mathematics and Science Study (TIMMSS)
publishe@ in November 1996 by the International

Associatﬁon for the Evaluation of Educational
i

Achievem?nt (IEA) used this philosophy as the force

behind their study of science and math education

‘around t#e world. The report compared test scores,

hours of| television watched, student’s attitudes about

science ?nd much more. The conclusion of the report,
| .

which waé printed widely in the newspapers and
‘ ! "
joUrnalsEaround the country, was that the students of
. |

the Unitéd States tested at the bottom of the world.
These sa?e students watch too much television and have

little ihterest in science studies.
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for the

votlng publlc used thls report as’ a catalyst

atlon reform ‘In the state of Callfornla, the
e s for.Governor in the 1998 electlon referred
S,and other-reports'whlchmp01ntvtoxthe need |
rmlln the way sc1ence was taught, reform 1n
untablllty of 1nformat10n‘offered and the'need
1opmentmqf.a;statefw}de‘standardlzed 5
um, 3c5£&iaatéfbéﬁ’rﬁﬁgrénséaid,,“The most
assue fac1ng K —12 today 1s the fallure of ;
ents across the board to match up agalnst |
unterparts 1n the rest of the country and

. Fall 1998) |

(Callfornla Schools, “Hls'?i

,-and our current governor, Gray Dav1s was

n the same artlcle saylng,i“I want to‘produce
ass students by holdlng them to world-class -
s.r»We have to ralse standards and develop
orous currlcuiums to meet those standards,”.v,
In 1995 the state leglslature voted in a
W Wthh ordered the\callfornla Board of y
n‘to 1mprove Callfornla s “decllnlng nubllc
(Sacramento Bee, Oct

1998) The»Commlss;on -

Establlshment of Academlc Content and
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“science.

' the basi
approwed
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(Sacrame

Thd

scientis
h physicis
»in;- '1999.

Seahorg

dnemoriza
hand-on' aj
'Written

‘wrote on

it wasvin_two forms.

aoe‘Standards,vwas'established byhhssemhly
265. The oommission’s.doal’was to'deuelopis'
vel Standards forofour~subject-areas£

s soc1al studles and

ics, Engllsh—language arts,

It establlshed that these standards would be"

s of statewide assessments The Board “r'

the standards for Engllsh and Math, in 1997

er of 1998 The Board of Educatlon‘“pralsed
dards as academlcally challenglng but

dglng that they are a flrst step in an uphlll
o) 1mprove student achlevement statew1de ”

nto Bee, Oetober, 10, 1998) | |

'standards were writtenaby a'commission of

ts and educators headed by Nobel laureate and
t Glenn T Seaborg. Dr; Seaborg passed away
The panel was lelded between those 11ke‘
who wanted a back—to ba51cs empha51s on ;
tlon and those who wanted a more e#perlmental,f
In fact,

approach.a when the flrst draft was

‘Dr. Seaborg's commlttee,

e draft and the other draft was written hy‘ag

23
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team of écientists and teachers including California
State Saﬁ Bérnérdino’s professor Dr. Bonnie
Bruﬁkhorét. Over_the Intérnet, the debate raged as the
fwo side$ put forward theit views and suggestions, and
the sciéﬁtific and teachingvéommunity responded. The
comﬁissiéﬁ, which iﬁcluded all these people énd their
views, u%ed as réference material: The California_i990
State Science Framework, The Nétional Science;, /
Eduéatioﬁ-standards, the Benchmarks for Science
Literacy; the>National Assessment of Education
Progress; Advance Piacemenf Courses,Descriptions,'
Internat;bnal Baccalaureate exams'and of course, many
other soﬁrces. All participants spent days, weeks and
months researching, writing énd»discussing how science
could‘be?t be taught in California.

Theéback—to—basics draft contained facts.which‘
studentséshould memorize at'each_gréde level. The
concept %as that students need to know more and use
books more. That these standards will‘be a reference
for whatéstudents statewide need to know and for.what

teachers need to teach. The next step then, is to

hold the teachers and.students accountable for test

24



’*sdores, Which reflect.the»knOWIedge“acguisition. “It
‘_1s belleved by people w1thln and out31de of educatlon
that these standards Wlll ralse the level of

expectatlon for what students know and are able to

@,demonstrate at each grade by deflnlng essentlal skllls .

.uand knowledge.” (CLMS News, Jan/Feb 1999)

“I thlnk 1t would be unfortunate 1f chlldren had
~to sacrlflce their natural,lnstlnct for'lnqulry,.whlch”

| is’fundamentally'a'scientific~pr0ceSS,‘asca'reSultJof

an empha51s on rote learnlng (Internet) Pat Kurtz, as

sc1ence resource teacher for the Ocean31de Unlfled
‘gSchool-Dastrlct, summed up the v1ews of the opp051ng
';1deology) ‘Students will not have tlme to construct
vldeas 1f they are hav1ng'to memorlze a huge block of
o

data.’ Natlonal Academy of Sc1ences (NAS) Pre31dent,
h.Bruce Alberts is concerned that the Callfornlab

-standards don’t allgn w1th the Natlonal Sc1ence

’;Educatlon Standards. He and-others, belleve that the

"state standards contaln so much factual materlal, that
teachers w1ll be forced to sklp more 1n depth learnlng:
-gact1V1tnesfvAct1v1t1es;the~feels Would glve students a

hetter understanding_of}thefscientific'prOCess.
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. make you

(Science

AJeffersOI

quoteddix

- Nat

includes|

Assoelat
}StateiSc
.Allianee
Cali£0rn

' all”fear

o chances

. Oct 1998), Diana Long, a fifth grader at
1 Elementary School in San Francisco was
“I like science.

1vthexChroniCle saYing,, Youl~

r hands messy.”

lonal Association Qf‘seientists,lwnicn.also‘.v
NobelaLaureates'as members), Tne American
ibn»foretne Aduancement oflScience,,California
rence Systemlc Organlzatlons,vlike ‘the K - 12
and West Ed Elsenhower Reglonal Consortlum,

ia- Sc1ence Teachers A55001atlon and educators,

ed the new standards»would eliminate studentsi

to.learn'SCience'through inquiry, and

| : ,] : |
ellmlnate any relatlonshlp to what students learn, and_

”-the lrve
| :Aft
*‘tinternet
"'idraftdin
at each
dstill in
'thePerl
" (third) .

have‘enl

of the loWer'gradesvand middle grades.
OdlC Table of Element)

yionessc1ence‘taught;

S - they lead

er much stress, many publlc hearlngs and
debate,‘a flnal draft was urltten.‘ ThlS_
eludes an Investlgat;on and Experrment‘section:

) ,"Iti o

troduces dlfflcult toplcs (llke understandlng

at young grades h
The mlddle school grades were to orlglnally _

For example, $lXth,
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I

grade was‘to'be*Earth“Science exclnsively. The:final

does weave some - llfe and phy51cal science

]
i

document

‘tOplCS as they relate to Earth 801ence., Both the

'1ntegratLon of s01ences and the 1nvest1gatlon strands

were hard_fought-compromlses;

|
I.W‘ :
_“‘
i
|

, PhllOSOphlcal Debate
In analy21ng the standards, and belng av1d i,

_observers of the controversy surroundlng thelr

| ;adOptlon» a educatlonal phllosophlcal parallel 1s

i

icleariyvev1dent.f An essentlallst phllosophy

‘encourages:
tTellingi%tudents,expertsbviewsfggj”f'*

Holdtstuﬁentsttovconverdentfthinkingﬁ(correctian3wers)
'Keeps_stndentsjon.the desiénéd{path;_"

giPredomlnately uses basrc texts

"':Prescrlbes the currlculum :

I ‘ ' .
;Empha31zes learnlng facts‘— processes are secondary -

”_rProfessor Arthur Bestor;‘an essentlallst,

-ontlines 1n one 1nterv1ew, that 501ence 1s neglected'

" arinfmany‘schools; He felt (1n 1956') standards w1ll

force teachers at all schools to teach sc1ence. :He‘,

1
|
S

4
i
|

)
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also feelé that the cufriculum is too loose. 1In an
effort to be relevant to the child the fundamentais
(facts/information) are not being taught.

He is echoed by Frank E. Armbruster who said at
one point, “Many ‘spécializedf courses in elementary
schools are of light acédemic éonfent, of‘liftlé"
proven vélue, and take up a significéntbpért of.ﬁﬁe
school day. They are also vefy ekpensive. A coursé
like “edblogy”, particuiarly at the elementary levelj
is of very doubtful scholastic value.” This Armbruster
quote coﬁes frdm an article titled, “Why Johnny’s
LearpingyLess and Less and, Less; All That New-Fangled
Teaching Has Flunked Out.” He sayé “If money and home
environment cannot fairly be blamed for the decline
(in STA scores of wealthy children), what can? The
factor that does appear to affect academic performance
is thé iegree to which the schools sacrificed
traditi&nal disciplines and subject forlthe sake of
‘innovative’ teaching activities.”

Dr% Seaborg, the voting public and the supporters
of the gcience standards seem to be saying the same

i
i

thing aé Bestor and Armbruster. The NAS (which also
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.‘includésgNobel laureatés as members), The American
Association for the Advancement of Science, California
State Science Systemic Organizations like the K - 12
Alliancezand West Ed Eisenhower Regional Consortium,
California Science Teachers Association and many
educator% mirror the tenets of a progreésive
educatioﬁal philosophy.

‘ A progressivist:
Permits étudents to.interpret'material
Fosters divergent‘thinking - solicits independent
ideas from students
Seizes students’ unforeseen remarks to make pbint
Selects materials other than basic text
Curriculum de&elops from students’ interactions
Embhasizés learnihg processes (group interactions and

inquiry thought processes)

\
John Dew¢ (in 1916) said he believes that “if nine-

tenths of the energy at present directed towards
making the child learn certain things were spent in
seeing tb it that the child was forming proper images,

the work?of instruction would be indefinitely

facilitated.” More significant, he felt that next to

29



deadness.and dullness, formalism and routine, our
education is threatened with no greater evil than
sentimentalism. Dewey and other progreésivists, felt
that education must mirror a student’s life activities
and experiences, be a progressive education, and that
social development should be a bigger priority in

education.

Educatiohal Philosophy

This debatevof philosophies which is illustrated
in the development of the science standards (and all
academic: standards) is not new to California. In
1987, Stete Superintendent of Public Schools, Bill

Honig, published a text called Caught in the Middles,

Educational Reform for Young Adolescents in California

Public Schools. This document was revolutionary in

the methodologies, approaches and curriculum it
recommends for middle school students. In fact, in
1987, there were no middle schools. The typical
districtlin California had Junior High Schools.

Students from grades 7, 8 and 9 attended the junior
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high..~'1’the new propOSal students from grades 6, 7
,andvs would attend mlddle school

Dr.‘Irvin Howard, California'League.of,Middle'

- School President, outlines the difference between a
junior highrand a middle school. He says, a junior

high,is 1a high schoOl‘ﬁor yOUnger students.” Junior
.hlghs offer a shopping mall currlculum, electives,band o
| interscholastic.SPOrts. Middle schools,‘outlinesvDr.

Howard, have a flexiblehexplOratory elective Wheel,
‘intermurél sports, integrated subject area curriculum,

small teems and families, and equal access to all

| classes,?forfall students. In contrasting the two

'school otganizetions} Dr. Howard_argues that the

hmiddleschoolvis better designed to address the needs
‘of edolescents |

Honig and Caught 1n the Mlddle, agree. Middle

school 1svthe last chance to develop a personal

rcommitment to educational goals; “Those who fail at
the mldd%e grade level often drop out of school.” The'
’“program says the most crltlcal aspect of these

‘tran51t1hnal years for students 1s the change from one

teacher to many teachers. A mlddle school Chlld must:-
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be connected with the goals of their school. The
goals of:a middle sehool shOuld‘be to prepare a child
for high schools and secondly, to increase their self-
esteem through a sense of belonging. Bottom line,‘
studentsféan’be “turned‘on” or “turned off” to science

in middle school.

Witb regard to Curriculum, Caught in the Middle,
outlinesicore curriCulum for middle school students as
a cdmmon; comprehensive, academically oriented
‘curriculUm. “The content of core curriculum subjects
» mﬁst be linked to the heightened curiosity of young
- adolesceﬁts about themselves - whe they are, how they
fit into;the World.around them, how that world
functions, and what exciting‘proépects for ‘their lives
lie beyond the immediate herizonsuof,their ptesent

knowledge and experience.”’

Stehdards invthe Middle School

The AAS Benchmarks says that most mlddle schools
students are more lnterested in worklng with nature
than they are worklng w1th sc1ent1f1e theory “They

should continue to be engaged in doing science and
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| encburaged to reflect on the‘seiencehthey are engaQed"

in, withgthe’aSSumption“that:they will'later'acquire'a»f
more matﬁrefreflection‘on scienee aS'a world view.” .
(AAAS, Benehmarks)., Middle schoel.is not, they’say,

too earl?er to“deal with questiohingfand the changing
"natUre_of science. Students should be aware that

'change otcurs,'but, not always be able to explaln the
ireason why Middle school students are stlll too‘

developmentally 1mmature to be able to ratlonallze the
hreasonwbehlnd the oecurrence.

Af this ievel, studentsvneed-to learn how to
fOllow‘ﬁhe scientific method. They need to understand

- o | S L .
that experiments take time. They also, need to be

ableftb§test‘things,themselveS‘and What compenents

create avvalld experlment They should part1c1pate 1n

!

'many 1nvest1gat10ns and experlments, whlch they

design J Their 1nvest1gatlons should be a 51gn1flcant

. part oflany successful mlddle school student’s 501ence

i
experience.
B !

Middle school students have documented success at

- learning using hands-on activities, inquiry based

educatien.aﬁd otheruprogressivist‘pedag0gies§ ch',
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then,;is a’middlefSChool teacher Supposed tolteaCh”the

state standards? These‘standardsiarevnot conceptual

'1n nature.. The standards and thelr authors, comevfrom
a dlfferent phllosophlcal tenet, then the

vvphllosophles, whlch have been proved successful 1n
1m1ddle school So, whlle standards overall mlght be a

‘functlonal way of standardlzlng content, in mlddle T
::JSChool, the teachers should be encouraglng conceptual
funderstandlng, experlmentatlon and readlnq in sc1ence.

| kThi dlcotomy is- easy to mlss. ROSS'Arnold'and -

” Ed'Stedkley wrote ‘an artlcle in the Callfornla League‘i

-

of'Middlc Schools January 1999 Mlddle School News,i

yentitled “Now That We have the State Sc1ence

Standards, What Do We Do Wlth Them7” o They created

an outllne of the standards and _ave recommendatlons

|

|
{

Lof how to 1mplement them in your dlstrlct Wthh were""
;very helpful, but, the’authors do not address the»,
dspec1al 1earn1ng needs of the mlddle school student

| Kathy DlRanna, Dlrector of the K - 12 Alllance,
erote'an artlcle entltled “Maklng Sense of the

'Standards” (Restructurlng Scrence, March 1999) She

-question%: Whatveffects wrll»the_standards have on our




 §
schqolfsédverall.SCiéncé.program?’ What can we keep?
”What ca %e change?, H§w will the standards éffect‘oﬁr
'»studénﬁ’évconcéptual understahding éf scié#cé?Hﬁw céh
~ we insuré the.éttainmént'bf-the étaﬁdards forvaliv
‘studén?s? “We need fbvconéféhtiy_rémind;ourselves that
‘the kéy %5‘étaﬁdardS—bésed inStruction'iéyﬁéﬁ‘siﬁply
fhe $tan%ardé; it,is théir delivefy.”  Shé'foérs.as a
method fbr‘t#aﬁslatingthe sténdardeintd classroom
practicer: While MS.bDiRanna‘doesn’t'nof‘spécificaily
mention ﬁiddie schbol as'é sepa£ate_entity,‘she doésv
“éddress ihe progressivéapedagogical tenets, which have
»been‘shoﬁnkto best ﬁeach the middle\géhbolsstudent’ |
'_ ‘science.f | “ | o
fiThﬁg methdd‘is'callédﬁhg §4AAdeDEL7: wT£evfor
“A”s aré‘alignmeht, aUgﬁeﬁfééign, accesskaﬁdv‘v‘
assessmént. Alignment is outiihed‘és taking the state
stéhdards.and alignlthem to your own district’s needs.
‘Alignin% the sténdards is'propdséd tovbé,matching the
standar&s-with #he big sfofy iﬁ~scien¢e at‘eéch grade‘
»‘levél;'gﬁIt takes léss time to teach fbr “awareness”
versus &undérstahdiﬁg; it takes leés tiﬁe td'teach

vocabulary than a concept.”
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In yay aﬁleﬁne; thé K.Qﬁlé‘Aliianc;vréﬁised
théirwaliénmenflbfodedﬁref Tﬁey}recommendéd, at their
fJune,FStéff'DeﬁelopetlTréining, thataiétricts or

H‘jSCHQois }oOk'firét to théir(eﬁisting Contént Matrix.
,Thé,ggisting Pélm'Spfings Unified‘Content‘Matrix is in
»véppendix1C.  Thé<alighment“caﬁ"bé then ?standards to

 existing/matrix” or “new matrix to new standards.”

Eithefw?y,-thé firét sfép’in the»précess'is aligning.,v"
fv‘gurricul%m with the staﬁdara54  |

|  , ‘Aft%; havihg done this at éach grade';evél or
 subjéc£}&éVel) thé ﬁext'Step-is td'augment the
._vmaterial:v,Aﬁgﬁénfétionuéén bé:fequired because of
jstudentfdémoéfaphics, availab1e‘supplies‘and_uf 
. téxtbocks; lOcal écéSyéteméf‘lodal community   :
pértnérébibs, ortwhatfevér need-yoﬁf dist:ict'has.
:Augﬁéhtaéion.is fhé’néxt'pfocesé”in translating thé;
 >§tandards #hﬁb‘élassﬁoqm praétiée;k Tﬁ9 gQai @f,

éﬁgmeﬁféﬁiqn‘is>to determihe th¢’major;éonéepts fo;t’
'  instfuéti6n}iéhd-t@iindiéété‘Wheré the_speéifiC:»1

’Stahdade tﬁét yéu!aré;fe§bdhsigle fot teaéﬁing fit -

‘info.thé condeptual Stor?~7:"

k) 351"


http:matrix.to

' Access is assurance that all students have an

equal'bpédrtunity'to-achiéve:the'standardé.n”The
L T TR RSN ST
access piocessrinc1udes.a‘variety of instructional

-
i
i
]

practices, sensitivity to equity issues, use of

litefacy}strategies_and_éréatiné‘a}CUrricu1um designed -
“'(for‘middLe_sChool studentsﬁ Part foaccess'iér

‘assuring key to continuous school improvement. Grant

| Wiggins,‘iS'quoted7in Results as saying “schools never
__‘pilot’_hew;programs or processes; we just send them

i

offiand'ﬁhen‘?wéVe at’thémfftom the pier, never to be
~ seen againé;i The redomméndétiohs»are that the

foundation for results: meaningful teamwork; clear,

. measurabié goals; and the regular collection and

~analysis of data. .
I

Data and goal‘evaluationhiS‘algbpthe?final of the
four steps, assessment.1Asse55mentygus;ng.multlple
_ méaSuresy can‘provide_educationalxdatéUFOghelp analyze

if tﬁe}p%bgram ié producing the‘desired oﬁtcomeéband’
RS - S | '
‘to detér%ine what Changeé'Still,nEéd to be made in
your cur%iculuﬁ.

\Eve%théughtthe natureofthis pfojééﬁ is not
evéluati?g‘science asSessmént; litefatﬁré‘shOWS that

Cd
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assessmeﬁt is the measure of éuccess of each teachers
science iessons.' “In order to preserve and encourage
‘the deveiopment of exciting, hands-on science courses,
it becomés essential that standardized exams that will
developeﬁ to assess studentsvmastery of the of the new
standaidé not dwell gn excessivé‘detail. If the exams
stress tﬁe important doncepts cited in the new
’standaidé, it is likely that teachers will not be
fearful of hampered in pfovi&ing tﬁe?tyﬁe of séiéﬁcé \
~of instruction that works best fbr:thém’(énd‘fheir
students}.” This'editorial by Steven B. Oppenheimer,
PhD., waé printed in the CSTA Ciassroom Science
Newsletter. Oppehheimer also says that manyrteachers
are succéssfully teaching science in a way which in
“not Compétible—with the letter and law of the new
standard?.

Cat%y Weisman, avphysics teacher at Palm Spring
High Sch;ol, ﬁbinted out that the 8™ grade standards
replaée ﬁhe existing otk grade class-Introduction to
Chemistry and‘Physics. She is WOrried, that without
_district:articulation, the high schéol will not be

preparing science education lay-people and college
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attendees correctly.' She and her staff are distressed
at haﬁiné to tbtally redo their curriculum and then be
held accéuntable for the design.

TheSouthérn California Association of Science
Speciali#ts (SCAS2) cohducted two seminars on all
these iséues. The first two in March of 1999 sold out,
with hunéreds of attendees being turned away. They
held a thigd seminar on May 4, 1999, and it was too
sold out; They plan on presenting othef seminars to
help dis#ricté.address‘the science étandards. At
theée éeminars, the sympésium seséions‘included
Getting to-Know the Science Standards,‘Making Sense of
the Stanéards, Science StandardSeClassroom Anaiysis
and Desiéning Professional Development for Standards-
Based Reform. In the afternoon, participants'broke
into grade groups. The 6—8 Qroup;Was'asked‘how the new
standardé will effect them. How didvtheyjsee the

| : .
standards effecting the following areas: The round-
! » ’
robin,reéponses were as follows:

Also present that day, was Gayland Jordan of the

California Department of Education. Jordan outlines

the date$ and events upComing during the science
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reform; He remlnded the teachers that the Callfornla e

’jSenate has allocated $12 78 per student for one- tlme‘y'j
. a - : B
‘,1mater1als/equ1pment purchases for teachers, in order :,3

SRS i T
' d{to fac1lltate teachlng the new standards. The,

~_assembly has also passed ABZO41, a blll whlch prov1des”fb

f}staff development money for teachers, ln-order to,

1

2
jhfac1lltate teachlng the new standards.y He also

,;offered the part1c1pants a 501ence Tlmellne for_p
-Callfornla.b ThlS tlmellne 1nd1cates that the new
‘frameworh;land how to teach the document) will bef S
bcomplet_d_in the_Spring of_ZOOO.‘_The texthook
companies will have‘approvedfteststto sell\invFebruaryi
1¢fl2000'= The year 2001, w1ll be the flrst assessment,k
"grade-by.crade, of the success of standards educatlon.‘
hGrades tested w1ll be 5th 8“’ and 1oth | Hls |
j‘recommendatlon was that schools read thevstandards,‘

’ compare ex1st1ng courses to the standards, dlSCUSS

’artlculatlon and tlmellne, pay attentlon to State
1.

Assessment dec1srons and adjust courses when '

| ]
i

, approprlate as_needed.
sweisman, of Palm Springs High'SchQOl, says the

new‘high,SChOolastandards.will:require"Writing'the'




‘curriculnm all overL‘”Frank fiﬁﬁéy;'ﬁriﬁcipaifbf anv*
elementary school, . Vista Del Monte,‘in Palm-Springs,
osays that the new elementary standards are

irratlonally rigorous. He feels that.teachers don’t

teach sc1ence in elementary school, because of the
. _
(
',empha31s‘on readlng and mathematics, and other

. x. . .

curricula demands on their classroom lesson time. He
. Sl - : :

can’t see any way that the new standards will be

TSuccessfhl in the elementary school, the way they‘are

|

written.|

BaCt at middle school, principals-are urging
,teachers}torteach the standards using the pedagogies,
and meth?ds of the 1990 Framework. If they can’t feel
it, touch it, then they will not understand it.

Principal, Anne Kalisek Raymond Cree Middle School,

l
says, “Ilhope that the new standards don t change the

l ;
- way my teachers are teaching because they are already

doing a’great job now!”
Jim}Jones, CSTA Intermediate Director and

; o :
classroom science teacher says, “We look to

creativiky, flexibility, and resourcefulness to ensure

1
i
i

a complete education.”



' CHAPTER THREE

Developmentathrerss
ltAftérvreviewing'the history’offthe standards,‘and

the'4‘¥ A'model of implementation, the team developed

our system for currlculum development
We examrned the current Palm Sprlngs Unified

rContent ﬁatrix in Science.' This is the 1993 aoproved
‘ matrix iThe matrlx had an’ 1ntegrated approach, whlch
offered Earth Llfe and Phy51cal Sc1ence in each of
ﬂthe three mlddle gradesf _Dr.,Dlane Kline, our
'd;strlct;gulde,’and Jim Huretfthe Director of‘Special
hProjectéfforhtherdistrict,:erpiained that werneeded'to
. S , , o :
foilow_the,content strands in’the standards. We
decided:thenhtoenot use'the»natrix and match the
standards tohthe.enisting curriculum;'Therewerezmany
reasona%tor this"decision'h‘ . |
"Fi%st, much‘of thevnew‘content dld not enlst in
. onr oldéstandards Secondly,‘when textbooks are‘rf

i

avallable to purchase in March of 2000 they w1ll be
: prlmarlly by grade level and not by content strands.

\a Our,team_then ‘each took a grade level and cut,
Db e T T :
every'standard fromnthat gradevintosstrips of paper.
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We then'examined themdfor whether.the standard was a
‘fact,‘a iesson or avconcept‘ aWevlabeled the strips.
‘How\longzwould itrtake to teach this standard, was the
criteriaéwe used. ‘ | |

| 'Tben wejtook the standards, the Callfornla

; Science ?ramework (199@), and the AAAS Benchmarks and
reSearch?each standard. We began to rearrange them
into‘theﬁmost'logiCal sense sc1ent1f1cally : Thlsbwas.
not a challenge to the ex1st1ng standards, certalnly
they: were composed by experts, but, an effort to
‘create a§flowjof reason: a,loglcal series’of.steps.'
’_WhiChfconld tell‘a story. ﬂAfter each of us flnlshed
vthls task at our grade level, we met as a group We
'evaluated the storres or concepts we had created. .We
| guestioned the lOgical, the sequenc1ng and the
adaptablilty to the ex1st1ng textbooks "

| We dec1ded on the follow1ng concepts

6" grade:

1. Energy is neither created nor”destrOYed.J
| 2. Forces within the Earth Cause stress, which in turn

alterS‘tbe Earth’s surface.
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3. Living and non-living resources are partners in
keeping an ecosystem in balance;b
7”‘grade:
1. The,nen—living resonices of theanrth hane changed
over time and evidence from rocks allows QbserVation
of thosefchanges.
2. Living things have structures, which perform
specific:tasks to help the organisms live, grow, and
interactiwith the environment.
3. Living organisms are descended, with modifications,
from other organisms.
gth grade:
1. The universe is dynamic. Everything in the
universe is moving and is interconnected.
2. The metion of an object is always judged with
respect io some other object or point.
3./Matter is made of smaller parts, which are
'perpetuilly in motion.

We;then took each concept and created smaller

sub-concepts. These completed the story of the

concept 'in each grade level.
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b" For example, 1n the Sm grade, the concept (The"~&fs

’motlon of an object 1s always judged w1th respect to

!
{

some other object or p01nt The sub concepts'whlchj

""would sequentlally teach thlS storyllne are"

_Unbalanced forces cause changes in ve1001ty,vthe:':
o .

veloc1ty of an- object 1s the rate of change of 1ts
» p051tlon and all flulds are. made up of partlcles andf‘
,"thesevpartlcles have energy 1n terms of mass and

: acceleratlon
. A

These concepts flt the need to teach the
- standards, but offer the classroom teacher the

rflelelllty to de31gn unlts whlch use other,‘

augmentlng materlals and acthltles.‘ They also offer

' the classroom teacher the flex1blllty to allgn and

I
|

_dweavevthelr sc1ence cnrrrculum w1thlthe other

tdiscinlines on their inter—disciplinary'teamg‘ The
National;Science Foundation.has endorsed‘avnnit from
the,Illinois‘State Universaty,’entitlethYStems. This ,

replacement unlt offers technology, math and sc1ence.“

It would‘be a wonderful 1ntegrated unlt to use in the

o gth grade.




ol
S

o
How can Wefbe:sure'that we are~teaching all the

standards?
:1Our wrltlng team then took each concept and the

~ related ,ub—concepts,‘and matched them to the

‘standards;’ We assured ourselves that each standard
Would'be'addressed But, because-of'the'
’accountablllty of the standards,‘we;created a_list of

sub—concepts, and'a»llstvof the standards which needed

to be,taught,.under each sub-concept.

|

gth Grade[Conceptually Allgned Standards

I
‘ I.‘Conceptual Story: The unlverse 1s dynamic.-

Everythlng in the universe. 1s mov1ng and is

‘1nterconnected by the unlversal force of grav1ty
;Supportlng StandardS'

Students}should know the role of grav1ty 1n formlng’
and malntalnlng planets, stars and the solar system.a
The‘structurevand composition of the universe can be

learned from the:study of stars,and galaxies};and

their evolution.

,Galaxiesiare'clusters of billions of stars, and may
. 1 h .
have dlfferent shapes

i
|

46

l
|
{
!
|
|
i



- in outer|

- color. -

-measure.

- The
 position|

system,

The sun

galaXy;

'Stars_are

' Stars may différ in size,

3f dlstance between the sun,
»Space.

Kappearance,

'is one'of many Starsvingour5own Milky;Way; '

'temperature{ and

~How -to use astronomlcal unlts and llght years as

stars;andanrth.
the.source of;light'foruallfbright?obﬁects(

. The moon and planets shlne by

’reflected sunllght, not by thelr own llght

general comp051tlon) relat;ve :

and Size,'and motion ofrObjects in the3301ar 1

rncluding:planets,.planetary‘satellites,
vtomete, and-asteroids.

‘Con"eptual Story The motlon of an object is

"falWaYSijudged w1th respect to some other object or fv

.  IIA. Sub|

_*point; The 1dea_of absolute motlon4or rest is o

misleading.

Coﬂdépt”with’supporting standards: thalanced 

‘~~fdr¢es~cause changes in‘velocity.

A force has bothfdireotion'and magnitude

When.an object is subject two or more forces at once,

“the'effect is the cumulatlve effect of all the forcesv
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When the|

forces on an object are balanced, the motlon -

‘Qf'fhe object does not change L

- How_to 1dent1fy separately two or more forces actlng ‘

- on a sinqle statlc object,

forces due to tens;on or compressionfin matter,

1nclud1ng‘grav;ty, elastic

and,u

(friction,

. When the

will change its motion (that is,
or change

The great

forces on an object'are_ﬁnbalahced the object
speed up, slow down,
direction) .

er the mass of an object the more force is

‘needed to achieve the same change in motion.

IIB. Sub

~velocity

position.

Position

standard

directio?s.

Concept with supporting standards: The

of an object is the rate of change of its

is defined relative to some choice of

reference point and a set of reference

Average épeed is the total distance traveled divided

by the total time elapsed.

The.speed of‘an objeCt

along the path traveled-canbvary.

How to solve prOblems involving distance, time and

average speed
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To desoribe,thevvelocitybof.an‘objeot onetmust.specifj;v"
ivboth:dlraotion,and speed. | : |
Changes in veloc1ty oan be changeslln‘sneed,u;,l
direotiOJ or both d vv L “H
'IIC; Suthoncept All flulds are made.uo of partlclesniéygl
.'andathat these partlcles have energy 1n terms of mass$>‘
and'aooeleratlon..fh,f.r»

Allnobje:ts experienoe'a"buOYant.force:when immersed

"nin a fluid.

' ﬂ’Density is mass per unit,volume SRR
’ B

’_How to. calculate the den51ty of substances (regularg”

- and 1rregular SOlldS, and llqulds) from measUrementsd
l of mass and molume~' |

‘}The bnoyant force on an object 1n’a flnld is an upward d
.5force equal to the welght of ‘the flUld it has |
dlsplaceI | | o "

:aHow to pledlct whether an object-w1ll float or 81nk:
vIII. Conceptual Story All matter is made of smaller

‘H?parts, Wthh are perpetually 1n motlon, and that a

,_“:w1de varlety of phenomena can be explalned by

};alternatlve arrangements of vast numbers of these ; _ o

'h;flnv181bly tlny, mOV1ng parts




"iIIAL\Sub Concept w1th supportlng standards Matter;isffiu’

_!,»Elemen
®= All ma

r;!"The‘st

'laretdifferent from atomeijQFhEEgeL?mgntsﬂ;Laﬁl

7medelof atoms; The atoms of any element are allke but

ts have distinct properties and atomic

~ structure.

~ elemen

proton

tter'is‘comprisedgof'one-or‘morefof over”looln‘ii
ts.
ructureyof the.atom1end'how it is composed of

, neutrons and electrons.

'ComPOundspare foréed?by.ébmbiﬁinéltW5rer”more
-fdifférehttéiements; | R |

bcéﬁpounds:haVevnroperties_that are difféﬁent frém;thétlk
‘oonstltuent.elements;"v | |
'fIIlB. Sub‘Concept w1th suonortlng standards' Matter'

exists in dlfferent states, dependlng on’thevmotlon of

~ its atoms.

 repeating

'Atoms:anc
Nacl of |

15mo1ecular'motion.v

} molecules form SOlldS by bulldlng up
; patterns such as the crystal structure of

Long chaln;polymersgllj'

,anetstetes‘(solid,vliquid{{gaS)fOf matter depend on
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" can only

. are more

’molecules
frequentl
IIIC.
stick to

packed to

' The idea

‘mass stay
‘Chemical

heat.

Th solids

move past

Sub

arrangeme
substance
Chemical
rearrange
Reactant

with diff

in chemic

vibrate,

the atoms are'olosely.locked in bosltion aﬁd’
' in liquids the atoms and:molecules
loosely conneoted and can collide'with.andv
oneanother;'Whilevin‘gases the atoms or

are free;to move indebendently,colliding

V.

Concept with supportlng standards Atoms may

;ether 1n well- deflned molecules or may be

gether 1n large arrays. leferent

nts of atoms into groups compose all

S.

reactions'are;processes‘in"which'atoms are

d into different‘oombination of molecules.
atoms’and molecules'interact to form products
erent chemical properties.rf

of atoms explains the.conSeryationvor matterfl

al reactlons “the number of atoms stays the :

same no matter how they are arranged, SO thelr total

s the Same.f

reactions usually liberate heat’or absorb
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Principlés of chemistry ﬁnderlie the‘functioning’of
biologic%l systems.

IIID. Sué Concept with supporting standards:The
eleméntsé(atbms) of matter ére organized into a
Periodichable based on théir periodic functions and
propeftiés.

The orgaéizatidn of the periodic table is based on the
propertiés of the elements and:reflects the structure
of atoms;
Héw to’iéentify regions corresponding to metals,
nonmetélé’and inert gaées The organization of the
periodic;table is based on the properties of the
elementséand.

Elemeﬁtsiére defined by the number of protons in the
nucleus,%which is called the atomic number. Different

isotopeséof an element have a different number of

! .
|

neutrons?in the nucleus.

Substancés can be classified by their properties,
includiné‘melting temperature, density, hardness heat,
and elecﬁrical conductivity.
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IIIE. Sub C
principles

biological

oncept with supporting standards: The
of chemistry underlie the fnnctioning of*

systems.

. Pr1n01ples of chemlstry underlle the functlonlng of

‘blologlcal systems

i

. vCarbon, because of 1ts ablllty to comblne 1n many ways

w1th 1tself and other elements, has a central role 1n .

the chemlstry of111V1ng organlsms.

* Living o

ganisms are made of molecules largely

consisting of carbon,rhydrogen,ynitroden,,oxygen,

phosphor‘

s, and sulfur.

* Living organisms have many different kinds of

- molecules

-and very|

5 including small oneS‘such aS‘water‘anstalt,

large ones such as carbohydrates, fats,

proteins, and DNA _'

e Grade5Conc

eptually Allgned standards ;ﬁ R

IQ.Conceptual.Story The non—llv1ng resources of the

Earthnhave changed over tlme and eVldence from rocks

allows,us to observe those_changes. (Evolutlon is -

: IStudiedithroth.independent lines of evidence.)




_IA. sub

Concepts with supporting standards:

;"Geological‘Timeeisga*lohq“tlﬁe;vff_lin

.Earthfprocesses today are 31m11ar to those that

o ocourred

4“Evidence
f‘lndlcate
il’old,'and

‘years,

:IB} Subvconcepts Wlth supportlng standards'

in the past and slow geologlc processes “have .

‘“«}‘large'Cumulatlve effects over long perlods of tlme._h_‘

from geologlc layers and radloactlve datlng

the Earth is approx1mate"'y4¢6 bllllon years

that llfe has ex1sted for more than 3 bllllon

Fossils

ffandvRocks Ev1dence Geologlcal Hlstory.

"‘The'history of llfe on Earth has been dlsrupted by o

- major cat

astrophrc events,‘such asrmajor volcanlc‘

‘eruptions or the impact of an asteroid.

lyThecrook

and rocks.

oycle includes the formation of new sediment

.‘ROCks_are often found 1n layers w1th the oldest

generally « on the bottom

:FOSSilS jo

- conditions have changed.

rOV1de_evldence of’how-life'and7eﬁvironmental

T
)

~,How:moyements offthe‘EarthfS'continental and oceanic

jplates through»time/ with asSociatedrchanges in
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. IIA. Sub

| "-climate and geographlcal connectlons,khave affected -

athe{paSt

and present dlstrlbutlon of organlsms

-Independent llnes of ev1dence from geology, f0551lskf*l'

:andfcomparatlve anatomy prov1de a ba81s for the theory‘:

.of'eVQlution;f

II.

ﬂConceptual Story' lerng\thlngs have structures,

which;perform spec1f1c tasks to help the organlsms |

"?_live’and

‘flwithﬂthe‘

;Concept'withvsupporting Standards:

growtand meet‘thelruneedsvasvthey 1nteract,‘

environment.

Living

,sthingsaare4madexoffcells,fwhich.have spéCialiZed.vf

'"'componentﬂStructures.-s,

ifCells function’similarly'in‘all_living things'

lfThe characterlstlcs that dlstlngulsh plant cells from

"lanlmalgcells lncludlng chloroplasts and cell walls

Thefnncleus 1s the resplratory for genetlc 1nformatlon

fwin:piant

and anlmal cells 'f;

7fMitochondr1a llberate energy for the work that cells

3.d9} and c

iphotosynt

hloroplasts capture sunllght energy for,f :

he31s j;]l”
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HfCeLls aiVide t§ inCteéSe £hei£'numbér$ through‘a.v
i pfOCess’:f mitoé¥s;'which £esu1té>iﬁﬂtﬁodéughter_
‘éeilSLWith identiéai’sets of chréﬁosomes;
| As;multiQCeiiuiar_érganisﬁsQevélop}'théir cells‘w
| differentiate, | | | -
"iIB;~Sﬁb Conce§t_Qifh_SU§b¢rfiﬁg staﬁdardSQ;Aiivbut
 5tﬁe.simp;est;brgénisméhave?épeCiéliZed ¢eilsA  -
‘tissueé( oréans,,ahd'ofgah éysﬁéms,. | |
”ElantS’énd aniﬁaLsihaVe ieVéls;of‘organiiation'fo;{»
,‘structureéhd fﬁnc#ioﬁ;,inéluaiﬁqceils; tissﬁes}_
j:org§ns;iorgan'syétém$, énafthe'wh§lééorgahiSml:
>Organ Sysﬁéms~fﬁnction%bé¢éﬁseﬁof the"cbntribdfi5h§ ofz] ,
’vindiifliduil‘ov_r‘gan'si,‘.; ’t‘is»sluefs;,»‘ énd_c'el;s‘v. ,, The_'fié»ilu:ré of
',{anyfpéit can affect“thé eﬁfiré.é§stem;1 .
'How:boneébénd muéCies work:£Q§ether to_brdVidé'a fv
'.gtruétuxél:framéﬁbﬁk f§r ﬁovemégtﬁj$;;;&Eéﬁf.;E;n
.ﬁiﬁdﬁgthérépréducﬁi§e o#géﬁéggﬁ;%@ééﬁu%§h §éﬁ§1gJ§gd,;
:ﬁaie géhé#ateveggéfahdfsbefm; %n§1h§wH$§xﬁéi4§¢£i§i£yf'A

‘may lead to fertilization and pregnancy.

‘The~fuhction bf_thé:UmbiliCUS'ahd'plaCentélduring‘f

prédnan¢y.




The structures and processes by which flowering plants
generate| pollen and ovules, seeds and fruit.

How to relate the structures of the eyes and ears to

their fubcticns.

IIC. Sub-Concept with supporting standards: DNA is the‘
genetic material of living organisms and is locatéd in
the chromosdmes of the cells.

{

The differences between the life cycles and
| ; '
i

reproduc#ion :

Sexual and asexual organisms.

Sexual reproduction prbduces offspring that inherit
half thé%r genes from each parent.

An inherited trait éan be determined by one or more

genes.

| _
Plant ana animal cells contain many thousands of

differen# genes, and typically have two copies of

every ge#e.

The two Eopies (or alleles) of the gene may or may not

be dominant in determining the phenotype while the
- |
other is| recessive.

DNA is the genetic material of living organisms, and

is locat%d in the chromosomes of each cell.
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°IID; Sub
mutation
modifica1
Botﬁ’gene
1causes o‘
'IIE;vSub
Populati
selectior
 cause dis
Both\gen«
causes Q
The reas
that natt
How_to‘c
classify
characte_
fosSil o)

Extincti

ConceptvwithvSuppéréiggigﬁén&atas; Géﬁéfié}.
and recombination oﬁ.genetic materiai are bne’ )
:ion. | | -
éticavariatibn énd enVironmentalvfaétofé are
E evdlutionand inersity of organi$ms.
iConcept with supporting‘staﬂdards:‘
jhal'prOCesséSvof migration;ﬁaturall',
1,'and genetic drift are othér procesSesiwhichv _
versity 6f.Successive‘geheraﬁion'(evolution).
atic'variation'and environmeﬁtal factors»are
E’evolution and divérsity'of:organisms.

oning used by Darwin in makiﬁg'hié conclusion
Jral‘seleétion is the'méchanism of evolution.

Dnstruct‘afsimple branching diagram to

.living.groupstof'OEQanisms by shared derived
ristics,'and expand the diagram to include
rganisms.

on of a species occurs when the environment

changes and the adaptive_characteriStics‘of a species

are insu

fficient for its survival.
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6" Grade Conceptually Aligned Standards

I. Conceﬁtual Story: Energy, 1is neither created, nor
destrOye?.

IA. SubiConcepts with supporting standafds: Energy
can be cgrried from one place to another by heat-flow,
waves, OF movement.

The utilﬁty of energy sources is determined}by factofs.

that are?involved in converting these
Sources Fo useful forms and the consequences of the

conversion process.
Different natural energy and material resources,

including air,‘soil, rocks, minerals, petroleum, fresh
water, wﬁldlife, and forest, and classify them as

renewable or nonrenewable.

Natural prigin of the materials used to make common

objects.
i
» i

Energy can be carried from one place to another by
|

heat flow, or by waves including water waves, light

and sounﬁ, or by moving objects.
i .
IB. Sub Concepts with supporting standards: Heat,

I

which isione form of energy, moves in predictable flow

|
|
|
|
|
|
1
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1
l
|
|

N

o
1
|
I
|
|

from warmer objects to cooler objects untll all

objects
‘= Heat mov
~to coole

temperat

are at the‘same temperature;?"r
s in a predictable‘flow from warmer objects
r‘Objects untiifall-objectsgare;at the same

ure.

A I

When fue
becomes

Heat ene
‘radlatlo
IC. sSub
required

'the Eart

Heat flo

flow of Ratter)

. by conve

ID. Sub

- phenomen

transfer

‘currentsi.

The sun
the Eart

and the

1 is consumed, most of the energy released
heat energys..
rgy 1s also transferred between " objects by

n; radlatlon can travel through space._

Concepts with supporting standards:'Energy is

| for any natural forces to 1n1t1ate change in

h and 1ts structures.

WS in solids by conduction

(which involves no
| .

and in fluids by conduction and also
ctionv(uhich involves‘flow Of matter).
Concepts nith supporting standards: Many
a on the Earth’s Surface; are effected by the

of energy‘through radiation and convection

is the major source of energy for phenomena on

h's surface,‘powering winds, ocean currents,

water cycle.
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Solar enérgy reaches Earth through radiation, mostly
in the férm of visible light.

Heat froﬁ Earth’s interior reaches the surface
primarily though convection.

Convectipn currents distribute heat in the atmosphere

i

and oceans.

Differences in pressure, heat, air moVement, and
. - :
humidity;result in changes of weather.
IT. Conéeptual Story: Forces within the Earth itself

causes sﬁress, which in turn alters the Earth’s

surface.?

IIA. Sug Concepts with supporting standards: Any
stress o% chaﬁge in a plate or boundaries affect all
other pl?tes and boundaries in the Earth.

The fit of the continents, location of earthquakes,
volcanoe%, and mid-ocean ridges, and the distribution
of fossias, rock typés, and ancient climatic zones
provide evidence for plate tectonics; |

The‘solig Earth is layered with EOld, briftie

| ' |
lithosphere; hot convecting mantle; and dense metallic

core.
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* Lithospheric plates that are the size of continents

and oceans move at rates of centimeters per year in

o
response' to movement in the mantle.
I

IIB. Sub Concepts with supporting standards: As a
result o% these changes, major geological events occur
like earéhquakes, mountain movement, and volcanic
eruptioné.

. Earthquakes'are sudden motions along breaks‘in\the

| .
crust cailed faults, and volCanoes/fissureS are
locationé where magma reéches the surface.

* Major ge&logical events, such as earthquakes, volcanic
eruption%, and mountain building result‘from plate
motions.i

= How to dgfermine the epicenter of an earthquake and
that theleffects of an earthquake vary with its size,
distance!from the épicenter, local geology, and the

|
type of construction involved.

IIC. SuF Concepts with supporting standards:

| .
California has unique topography as a result of plate
tectonic}movement.

|
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How to explain major»feétgres;pf:eé;if¢;ﬁéé éegiégy inJ
terms of,platevt§thnics Ziﬁéiudigéyﬁéﬁhééins; féﬁité,'
voléanoes). . i o .
III. Conceptual‘Story: Living‘and non-living things
are'equal‘partners in keepingan»ecc#yéﬁéﬁ in balance.
IIIA. Sub Concepts with suppottihg_standards: As the
'topbgrapﬁy'of the‘Earth'szsuiface changes; an

adjustment in the ecosystem is requited.

Topography is'reshaped by wéathering of rock and soil
. I . } v . :
| _ L : : '
and by the transportation and deposition of sediment.
- Water running downhill is the‘dominant process in-

- shaping the landscape, including California’s

({2

biandscap .
Riversvandvstreams_afe dyﬁamic systems that érode and
_fraﬁsport sediﬁeﬁt, chahge'qoufse, and flood theirH
banks in#naturalapd'recﬁrringfpatterns{
Beachesvare dynamiéjsystems invwhiéh‘sand is su@plied
- by riverS‘and move élong_the cbast by‘wave'actioﬁ.
:Eafthquakes) volcanid‘eruptibns, land$lidés;‘ahd l

"floods change human and wildlife habitats.
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IIIB.‘Sub Concepts w1th supportlng standards' In an

”,ecosystem no matter the 51ze, the}same energy
lutransfer path 1s followed . “
‘hOrganlsms‘ln ecosystems exchange eneroy ‘and nutrlents',
among themselvesband w1th the env1ronment |
_dEnergy enterlng ecosystems‘as sunllght is transferredddd
h by produlers into chemlcal energy throughb
‘photosynthesrs vand then from organlsmvto organlsm 1n
.fQOdwei . RS R S L uE
.Overtlme} matter 1s transferred from one organlsm to.
‘others 1n food web, and betweenborganisms and'the
fphy51cal env1ronment‘ ok |

:.IIIC Su? Concepts w1th supportlng standards
Communltles‘are spec1flc to the areas and the
\resourceriavallable;]r: o

_,Popnlations of organisms can.he,Catedoriiedjbyxthe_
'dfunCtions they serve’in.an_ecos§Stem;.,
DifferenL~kinds of'ordanismsmay‘play‘simiiar
‘ecologicai rolesfin similar‘biomesa

The number and types of organlsms and ecosystem can

‘support depends on the resources avallable and the
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 Prentice

‘abiotic 1

- range of

Implemen1
nee

“match we!

d0cument

' WSchool Te

"reallzed
a<yteacherf

.use;. Th

-

. column i

column i

- concepts.

pcolUmns,

"-fé.seesioz
_‘andfeXci
- them and
{fﬁhich'we1

© further

frlendly”form;

factor, such as quantity of light and water,

temperatures,yand.sollfcomposition.
cation Strategiesl
ar‘the concepts,

re completed, we wer’ireadyé'ogpresent the

=achers. As we sat,ﬁo‘plan the 1nserv1ce, we )

We developed a matrlx form to,

-

= form has three columns.» The leftehand e

s the concepts and sub-concepts.‘ The center

S the allgned standards, Wthh match the
The rlght hand column we placed the

Hall Books, already adopted, whlch match the |
iﬂvitedféli middlefschoolfecience'teachers-to*

17invMarchl The teachers were enthu51ast1c o
ted} They wanted to take the document w1th
lld teach the concepts.p They requested a

neetlng;bygqrade level,.f;fff&
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sub concepts and standardslfiﬁkfkiea
to Palm Sprlngs U ﬁfled Dlstrlct Mlddle;jgt__'“*

the,document we'had Was notfln a readable,“y,_l[yfi

work on flndlng other act1v1t1es and lessons;v.h



Our| team wrote an Eisenhower Grant request for

the fund$ to pay the teachers to attend. Each middle

‘ .
school cpuld send two teachers, to each grade level

meeting.iThe grant was approved.

Juné_ZO, 21 and 22™ we conducted these grade

level meétings. The 8 grade science teachers
suggested creating a fourth column. They proposed the
fourth column be placed on the right side and contain

supplemental instructional ideas. The teachers are

collecting activities and lessons‘which would meet the
conceptsi standards and match the boéks, throughout
the summei. They will'fax the fourth columﬁ,to the
team during the school year and we will create this

. unique dgcument., David Zemek, a single subject
science feacher from James Workman Middle School,
suggesteg that we have a Saturday seminar in
September. Only half of the invited teachers came in

June'and the left-over Eisenhower Money could fund

' \
this seminar. He suggested that the instructors be

1

the current 7" grade teachers. The physical science

which is now in the 8" grade curriculum, was in the 7°"
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?grade fo:
second sC
" The 8

<
N

list of

guide‘éOI

teacher.

wherevtec

one
meeting
~‘ns’was,
curricull
minntes t

“The

facilitate.

A years;e The seminar rs schednledvfor the h'
*hool year Saturday. A |

grade teachers also created a”reference r‘
>1ngle subject credentlaled teachers;' ThlS
1ld a551st the non—sc1ence, credentlaled
That‘ls prlmarllybthe case in the Gm grade,
achers are. usually llberal arts educated
‘nember of our-team.took.mlnutes at‘the:t

One. of the condltlons the dlstrlct place on

”that all teachers meet and approve the'

hm. Teachers then moved, voted and srgned the,
e) 1nd1cate thelr approval
7" grade meeting was a bit easier‘to

The 7" grade proposed curriculum is

primarily‘life-SCience‘and most middle school‘teachers

are very

reviewed

approval.

x Augt
'Content I
. Grant fur

needs of

Yay for 6" grade teachers.

wded event,

familiar with life science issues. We

the'documents, wrote'up minntes and»signed

1st 25, there is to be ajKt¥12‘Science

Another Eisenhower
this was designed to meetvthe

the 6“'grade'teachers‘not knowing geology and
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 earth sci

middle SChool level 1n our dlstrlct,
.the ba81c
‘“educatlor

1the meetrng know1ng thls content day was ahead

SO; they

‘f51mply don’t understand the 501ence.

lence b

Not only has 1t not been taught at the?f“

1tvrs not'
sc1ence requlred 1n a llberal arts

‘The 6th gradevpart1c1pante 1n June,_came‘toﬂt
. | | Even»
barely looked through the content Theyl“v

Our team '

'scrambled and;found'some labS’and activities;and'

' background material in our classrooms.

~and gaVe

thelr discomfort;

}lcurriCulum document and s1gned approval

Wevcopied them
them'tofthe:teachers;vAThisaseemed to ease .
_They reViewed the'outline of the -

They :

"deXpressed rellef that the currlculum was so clearly -

toutlined, .

Our:team had atprellmlnary meetlng wlth Dr. Diane__-
_'Kline;ere shared all that had been done SO farv Sheh
hiéfgoing to take the currlculums and reV1ew them. l

"Willhthen submlt to the Board of Educatlon for thelr

'aboroval

~ transitic

'-selection thls comlng school year,

?the-iSSue

She remlnded the team, that thlS is a
nal document because of the new textbook
She also brought ’

of health 1n the mlddle school sc1ence

§ua'l,ly o

She o



Classroom and will be bringing our writing team in to
help com@ose those sections‘ef the curriculum. She
also is ﬁlanning on uSing»us as facilitators‘for the

high Sch&ol and elementary school science adoptions.

The?upcoming school year, the three middle school
“grade will be begin content training. Our writing

team helped establish the speekers, funding and

locations . The task of running the meetings will then

become the Palm Springs Unified School District’s
Science éoordinator. The 8" grade is having a
physicaléscience content workshep in September. 7R
grade te%chers (who ﬁsed to teach physical science)
are inseévicing the teachers along with three high
school pﬁysics teachers. The 7 grade will have a

life science inservice in October. The weekend after
'attendiné the Californie Science Teachers.Associatioh
Science éonvention, the 7”‘grade teachers will meet
with a biotechnology engineer. vAlso invited are the
high scheol biology teachers in order to keep the
articula%ion between grade levels, begun with ouf

!

project, occuring.
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The§6th grade teachers are attending a full day
workshopéonAﬁgust 25. This is a geology wotkShob. A
high sChéol‘teacher, two geologist and a geophysicist,
will be inservicing'the teachers on earth science
content.é'Beqause of the requirements of the new
standard%, they will be focusing on regional,
Cbachell% Vailey geography and techtoniés.' Also

working With the‘presenters will be a trained staff

| .
I

develope#.' This‘trainer is to bring the higher level
content éo.the sixth grade ciéssroom.

The?district has also enrolled two teachers from
each midéle school in the K - 12 Alliance orgaﬁization
which is?called HUB. This offers the‘teachers a
chance‘t$attend nine -Saturdays of education through
out tﬁe &ear. Each middle school in the district is
sending % teaéher to’the two Week suﬁmer training in
,physicaléscience;

| Katéy Been, one of our project authors, was‘hired'
by the S%n Diego Coﬁntf Office of Education this July
_tO'teachgscience standards énd implementation at their

county office. The four day event included some

content,gbut primarily used the‘implementation and
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planning?methodologies ouﬁlined in our project. The
participénts all gave positive evaluations about the
method of understanding the new standards.

All of fhese events came about because of the

organization and implementation suggestions of our

project.; As we have been undergoing revisions and
sharing With schools and districts what we have done,

many teachers have invited all our feam members to
come to &heir districts and work with their teachers.
Every diétrict ih California is having to adjust their
curriculﬁm to meet the new standards and most are
inexperienced and unsure of how to do it. Our preject
offers a%technique'to‘them all. |
Thi? curriculum project has been exciting. It is
a real, iiving curriculum in our district and grew
beyond aitemplate for the future. This curriculum
project elso created a document, which assists the
skepticsiof the Caiifornia State Science Standards in
seeilng t%e validity of the state document. It also

serves as a template for future curriculum alignment,

augmentation and accessibility to all schools.
|
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Finélly, the last “A”, in the four “A” model is

assessment. At the suggestion of the 8th grade
teachers; the benchmark assessment composition will be
| .

started after textbook selection. They felt that this
would assure alignment with the new text, as well as
the curriculum, and would save the district money for

authoring new benchmark assessments.
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Palm Springs Unified School District

'Middle School Science Committee

INSTRUCTIONAL GUIDE for

6" GRADE SCIENCE CURRICULUM

Resources for this document:
California State San Bernardino Master’s Project: Kathy Been, Paula Reynolds, Cathy Ahearn
Published 1999
CallfOLnla State Sc1ence Standards' - Approved 10/98
(During 1999-2000 School Year - Transition)
Science Framework for California Public Schools - California State Board of Ed, 1990, 8/93

" Prentice-Hall Science System = “Approved 6793, PSUSD Board of Education — T — T -
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_“,ﬁ_@q_ﬂ,_4”_mvm;;w_mv_mﬁ_wv“;,_”DLrector _of Currlculumgand Instructlonﬁw_g,

PAIM SPRINGS UNIFIED SCHOOL DISTRICT

BOARD OF EDUCATION
Meredy Schoenberg, President
Andrew Green, Clerk
Donald Aiken, Member
Michael McCabe, Member
Leslie DeMersseman, Member

DISTRICT ADMINISTRATION
William Diedrich, Ph. D., Superlntendent
Lorain Becker, Ed.D, Ass’t. Superintendent, Educational Services
Dav1d Costner, Ass’t. Superintendent, Business Services
Mlchael Sellwood, Ed.D., Ass’t. Superintendent,. ‘Personnel Services
Cralg Borba, Ed.D., Director, Pupil Personnel Services

Middle School Science Review Committee
h Desert Springs Middle School
Vlctorla Carrillo and William Chllner
' James Workman Middle School 'v
Sherry Garcia, ‘Greg Lonborg and David Zemek
, Nellie Coffman Middle School ' '
Phyllls Burgess, JoAnna Edwards, Kathy Hansel, “and Jerry Reylek
Raymond Cree Middle School

-Denise Aguanno, Stacy Brennan, Maureen Ferriter, Debble Romlg, Molly Thomas

. CSUSB Master’s Writing Team and Raymond Cree Teachers
Cathy Ahearn, Kathy Been and Paula Reynolds .
Dr. Diane Kline, Ed.D, Palm Springs Unified School District




8™ Grade

Conceptual Units

7" Grade

Conceptual Units

6" Grade
Conceptual Units

| dynamie.

The universe is

Everything in the
universe is moving -
and ‘is
interconnected.

The non-living
resources of the
Earth have changed
over time and
evidence from
rocks allows
observation of
those changes.

Energy is neither
created nor
destroyed.

The motion of an
object is always
judged with
respect to some
other object or
point.

Living things have
structures, which
perform specific
tasks to help the
organisms live,
grow, and interact
with the
environment.

Forces within the
Earth cause
stress, which in
turn alters the
Earth’s surface.

Matter is made of
smaller parts,
which are _
perpetually in
-motion. S

Living organisms
are descended,
with
modifications,

(fromother— — —— —

organisms.

Living and non-

| living resources

are partners in
keeping an
ecosystem in— — —
balance.

Conceptual Stories for Middle School Science



Gth

spring of 2000)

Prentice Hall Science Integrated Learning Systems. (Textbooks, transparencies, test

generator, Spanish texts, videodisks, and VHS videos).

PSUSD Board

Component

I

R G

of Education June of 1993 for use in Middle School Science Classrooms.

Exploring Planet Earth

Dynamic Earth

Exploring Earth’s Weather
Ecology: Earth’s Natural Resources

@

Other components of the series can be used as needed to ¢omplete-integration of
Interdisciplinary Topics. ‘ ‘

Additional materials including, but not limited to:

Project Wild and Project Learning Tree Materials, K - 12 Science'Alliance.Materials, RIMS
~ Activities, GEMS units, NatureScope Units, and technology units.

Assessment Methods:

Performance Baseéd Tests Of Each G

SAT 9 Exam

rade Level Concept — To be District Standard

Grade Instructional Materials (Transition until the purchése of new boqks in the

This series was approved by the
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6™ Grade Conceptual/Standards Based Science Unit

Energy is neither created nor destroyed.

Sub-Concept:

Sub-Concept:

Sub-Concept:

Forces within
Sub-Concept:
Sub-Concept:

Sub-Concept:

Energy can be carried from one place to another by heat flow,
waves, or movement.

Heat, which is one form of energy, moves in predictable flow

From warmer objects to cooler objects until all objects are

at the same temperature.

Energy is required for any natural forces to initiate change in the
Earth and its structures.

O

the Earth itself causes stress, which in turn alters the E&rth’s surface.

Any stress or change in a plate or boundaries affect all other plates
and boundaries in the Earth.

As a result of these changes, major geological events occur, like
Earthquakes, mountain movement and volcanic eruptions.

California has unique topography as a result of plate tectonic
Movement.

Living and non-livihg resources are partners in keeping an ecosystem in balance.

Sub-Concept:
Sub-Concept:

Sub-Concept:

As the topography of the Earth’s surface changes, an adjustment
in the ecosystem is required.

In an ecosystem, no matter the size, the same energy transfer path

is followed.

Communities are specific to the areas and the resources available.

Investigative Standards will be used as instructional strategies and objectives while
teaching the above concepts.
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6™ Grade Conceptually Aligned Standards

—_Q [

I. . Conceptual Story:
. Energy is neither created nor
. destroyed.

IA. | sub Concepts with supporting standards:
' Energy can be carried from one place to
another by heat flow, waves, or
. movement.

. The utility of energy sources is
determined by factors that are involved in
converting these

* Sources to useful forms and the
consequences of the conversion process.

= Different natural energy and material
resources, including air, soil, rocks,
minerals, petroleum, fresh water,
w1ld11fe, and forest, and classify them as
renewable or nonrenewable. v

* Natural origin of the materials used to
make common objects.

* Energy can be carried from one place to
another by heat flow, or by waves
1nclud1ng water waves, light and sound, or
by moving objects.

IB. | Sub Concepts with supporting standards:

! Heat, which is one form of enerqgy,

;moves in predictable flow from warmer

' objects to cooler objects until all
' objects are at the same temperature.

. Heat moves in a predictable flow from
warmer objects to cooler objects until all
objects are at the same temperature.

" Wﬂen fuel is consumed, most of the energy
released becomes heat energy.

* Heat energy is also transferred between

'objects by radiation; radiation can travel
through space.

IC. ‘Sub Concepts with supportlng standards:
Energy is required for any natural
|forces to initiate change in the Earth
!and its structures.

* Heat flows in solids by conduction (which

involves no flow of matter) and in fluids
|
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by conduction and also by convection
(whlch 1nvolves flow of matter).

ID. | Sub Concepts with supporting standards:

Many phenomena on the Earth’s surface
are effected by the transfer of energy
through radiation and convectlon
currents.

The sun is the major. source of energy for
phenomena on the Earth’s surface, powering
wrnds, ocean currents, and the water
cycle. .
Solar energy reaches Earth through
radiation, mostly in the form of visible
light.

Heat from Earth's 1nterlor reaches the
s‘rfac\ primarily though convection. .
Convects >n currents distribute heat in the
atmosphi re and oceans. - -
leferences in pressure, heat, air
movement, and humldlty result in changes
of weather - Gk

Conceptual Story:. -
'Forces within the Earth 1tself causes
wstress, which in turn alters the

Earth's surface.

IIA. Sub Concepts with supporting standards:
~ |Any stress or change in a plate or. _
boundaries affect all other plates and
'boundaries in the Earth.

L] Tﬂe fit of the continents, location of

_earthquakes, volcanoes, and mid-ocean
ridges, and the distribution of fossils,
rock types, and ancient climatic zones
provide evidence for plate tectonics.
Th% solid Earth is layered with cold,
brittle 11thosphere, hot convectlng
mantle; and dense metallic core.
lehospheric plates that are the size of
cohtinents and oceans move at rates of
centlmeters per year 1n response to
movement in the mantle




IIB. Sub Concepts w1th supportlng standardS'

|As a result of these changes, major. .
| geoclogical events occur like
'earthquakes, mountain movement and
volcanlc eruptions.: i :
Earthquakes are sudden motlons along

‘breaks in the crust ealled faults, and

volcanoes/flssures are locatlons where
magma reaches the: surface. :

 Major geological events, such as

edrthquakes, volcanlc eruptions, and
mountain bulldlng result from- plate,

|

motions.

H&w to determlne the eplcenter of an
earthquake and that the effects of an
earthquake vary with its size, distance

from the epicenter, local geology, and:the

.type of construction involVed

IIC. | Ssub Concepts w1th supportlng standards:

III

‘| California has unique topography as a
result of plate tectonic movement
How to explain major features of ‘
California geology in terms of plate .
tectonics (including mountalns, faults,
volcanoes) .

Conceptual Story

Living and non—11v1ng things are equal
partners in keeping an ecosystem in

| balance.

.

IITA.Sub Concepts with supporting standards:

As the topography of the Earth’s |,
surface changes, an adjustment in. the
| ecosystem is required.

Topography is reshaped by weatherlng of
rock and soil and’ by the transportatlon
and deposition of sediment. ‘ \
Water running downhill is the dominant
process 'in shaping the ‘landscape,
including California’s. landscape.

Rivers and stieams are dynamic systems
that erode and transport sediment, change
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cburse, and flood their banks in natural
and recurring patterns.

Beaches are dynamic systems in which sand
§ supplied by rivers and move along the
coast by wave action.

Earthquakes, volcanic eruptlons,
landslides, and floods change human and
wildlife habitats.

IIIB.Sub Concepts with sﬁpporting standards:

i In an ecosystem, no matter the size,

i the same energy transfer path is

| followed. :

Organlsms in ecosystems exchange energy
and nutrients among themselves and with
the environment.

Energy entering ecosystems as sunlight is
transferred by producers into chemical
energy through photosynthes1s, and then
from organism to organism in food webs.
Oyertime, matter is transferred from one
organlsm to others in food web, and
between organisms and the physical
env1ronment

|
IIIC Sub Concepts with supporting standards:

Communltles are speclflc to the areas

; and the resources available:
Populatlons of ‘organisms can be
categorlzed by the functions they serve in
an ecosystem.
leferent kinds of organisms may play
similar ecological roles in 31mllar
biomes.
The number and types of organisms and
ecosystem can support depends on the

. resources available and the abiotic

factor, such as quantity of light and
water, range of temperatures, and soil

comp051tlon.
|
|
{
|
I

82



6th Grade

I. Conceptual Story
Energy is ncither created nor
destroyed.

A. Sub Concept ,
Energy can be carried from one place

o movcmcnt

| to another by heat ﬂow waves, or -

T State/District Standards

Heat moves in a predictable flow

| from warmer objects to cooler
* | objects until all objects are at the

same temperature. As a basis for

| understanding this conccpt, studcnts

know:

{ a. - Energy can be carried from one’

place to another by heat flow, or
- by waves, including water waves,
.~ light and sound, or by movm;, ‘
- objects. (1A) .
b.  The utility of energy sources is
* - determined by factors that arc
involved in converting these
 sources to useful forms and the
'conscquences of the conversxon
process. (IA) :

- ]e Different natural encrgy and

material resources, including air,
soil, rocks, minerals, petrolcum,
fresh water, wildlife, and forcst,

and classify them as renewable or |

.. nonrenewable. (IA) ,
d.- Natural origin of the materials
uscd to make common ochcts
(IA)

Instructional

Coordination

Prcnuce Hall (1990)

 Motion, Forces and Energy, Chapter 5
CSIN Encrgy Umt S

“Prentice Hall (1990)

Heat Energy, Chapter 1
GEMS “Convection”

Prentice Hall ( 1990) -

Dynamic Earth, Chapter 1 .




| L Conceptual Story
Encrz,y is ncither crcatcd nor .
dcstroyed v :

1 B. Sub Concept .
‘| Heat, which is one form of energy,

| moves in predictable flow from
| warmer objects to cooler objects until -
! all objects are at the same: temperature.. :

lc. Sub Concept S

Energy is required for any 1 natural

forces to initiate change in the Earth
and its structures..

‘State/District Standards
| Sources of Energy and materials

- | differ in amounts, distribution,
usefulness, and the time required for
their formation. As a basis for
‘ undcrstandmg this conccpt, students
“know: '

a. When fuel is consumed most of
- the energy released becomes heat
- energy. (IB)

‘b. Heat cnergy is also transferred

between objects by radiation;
* radiation can travel lhrough spacc

(B .
C. Heat flows in sohds by conductlon

~ (which invelves no flowof *

- matter) and in fluids by : _

conduction and also by convection
‘(which mvolvcs ﬂow of mattcr)

' (IC) .

Instructional

Coordination

»Prenuce Hall (1990) .
Motion, Forces and Energv Chapter 5

CSIN Encrgy Umt o

Prentice Hall (1990) -

- Heat Energy, Chapter1- -

"GEMS “’COIWCCﬁOn”

. .‘Prénticc'Holl:(lggo) o

Dynamic Earth, Chapter 1 L
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I. Conceptual Story

Energy is neither created nor
destroyed.

D. Sub-Concept -
Energy is required for any natural -
forces to initiate change in the Earth.

State/District Standards

Many phenomena on the Earth’s
surface are effected by the transfer
of energy through radiation and
convection currents.

a. The sun is the major source of
energy for phenomena on the
Earth’s surface, powering winds,
ocean currents, and the water
cycle. (ID) o

b. Solar encrgy rcaches Earth
through radiation, mostly in the
form of visible light. (ID)

¢. Hcat from Earth’s interior
rcaches the surface primarily
through convection. (ID)

d. Convection currents distributc
heat in the atmosphere and
oceans. (ID)

e. Differences in pressure, heat, air
movement, and humidity result
in changes of weather. (ID)

Instructional
Coordination
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II. Conceptual Story
Forces within the Earth itself causes
stress, which in turn alters the
Earth’s surface. .

A. Sub - Concept

Any stress or change in a plate or
boundarics affect all other plates and
boundancs in the earth,

B. Sub Concept
As a result of these changes, ma_]or
geological events occur like

carthquakes, mountain movement and"

volcamc crupuons

C. Sub - Conccpt
California has unique topography asa
result of plate tectonic movement.

State/District Standards

1. Platc Tectonics explains
important features of the Earth’s

| surface and major geological events.

As a basis for understanding this

concept, students know:

a.  The fit of the continents, location of
earthquakes, volcanoes, and midocean
ridges, and the distribution of fossils,
rock-types, and ancient climatic zones
provide evidence for plate tectonics.
) |

b.  The solid Earth is layered with cold,
brittle lithosphere; hot convecting

mantle; and dense metallic core. (IIA)

c.  Lithospheric plates that are the size of

continents and oceans move at rates of
_centimeters per year in response to
movement in the mantle. (IIA)

d. - Earthquakes are sudden motions along
breaks in the crust called faults, and
volcanoes/fissures arc locations where
magma reaches the surface. (1IB)

e. Major geological events, such as
earthquakes, volcanic eruptions, and
mountain building result from plate
motions. (IIB)

| £ Howto explain major features ol'

California geology in terms of plate
tectonics (including mountains, faults,
volcanoes). (1IB)

Instructional Coordination

Prentice Hall ( 1990) ’

1 Dynamic Earth, Chapter 1

Prentice Hall (1990)
Dynamic Earth, Chapter 2

Prentice Hall (1990)

Dynamic Earth, pages 31-33
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g. How to determine the epicenter of an
earthquake and that the effects of an
earthquake vary with its size, distance
from the epicenter, local geology,:
and the type of construction
involved. (1IC)




III. Conceptual Story
Living and non-living things are
equal partners in kecping an

‘ecosystem in balance.

A. Sub - Concept

- As the topography of the Earth’s

surface changes, an adjustment in the
ccosystem is required.

State/ District Standards
2, ‘Topography is reshaped by
weathering of rock and soil and by

_the transportation and dcposmon of
| sediment. As a basis for _
understanding this concept, students

know:
a. - Water running downhill is the
- dominant process in shaping the
" “landscape, including California’s
landscape. (111A) '

| b Rivers and streams are dynamic
- systems that erode and transport

sediment, change course, and

flood their banks in natural and -

recurring patterns. (I11IA)

| €. Beaches are dynamic systems in
which sand is supplicd by rivers -
. and move along the coast by wave

action. (I11A)

d. Earthquakes, volcanic crupuons ’

landslides, and floods change
‘human and wildlife habnwls
NIV

Instructional Coordination
Prentice Hall (1990)
Exploring the Universe, Chapter 1,2 -
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III. Conceptual Story
Non-living resources of the Earth
and living Organisms are
interconnccted.

B. Sub - Concept

In an ecosystem, no matter the size,
the same energy transfer path is
followed.

C. Sub - Concept
Communities are specific to the areas
and the resources available.

State/District Standards
8. Organisms in ecosystems
exchange energy and nutrients
among themselves ad with the
environment. As a basis for
understanding this concept, students
know:

a. Energy cntering ecosystems as
sunlight is transferred by
producers into chemical encrgy
through photosynthesis, and then
from organism to organism in
food webs. (111B)

b.  Overtime, matter is transferred
from onc organism to others in
food web, and between organisms
and the physical environment.
(I1IB)

c. Populations of organisms can be
categorized by the functions they
serve in an ecosystem. (I1IC)

d.  Different kinds of organisms may
play similar ccological roles in
similar biomes. (I1IC)

¢.  The number and types of
organisms an ccosystem can
support depends on the resources
available and the abiotic factors,
such as quantity of light and
water, range of temperatures, and
soil composition. (I1IC)

Instructional
Coordination

Prentice Hall (1990)
Ecology, Chapter 1 and Chapter 2

88



¢

The California State Science Standards Investigation and Experimentation Strand for
6" Grade Standards Curriculum

Scientific progress is made by asking meaningful qucstiohs and conducting careful investigations. As a basis for understanding this concept, and to address the
content in the other three strands, students should develop their own questions and perform investigations. Student will: ' :

a. Develop a hypothesis.

b.  Sclect and use appropriate tools and technology(including calculators, computers, balances, spring scales, thjcroscopes, and binoculars) to
perform tests, collect data, and display data. e

¢.  Construct appropriate graphs fi roxiv{data and develop qualitative statements about the relationships between variables.

Communicate the steps and results f;om an investigation in Heat (Thermal Encrgy) (Physic_:al Science)

Teachers can usc these methodologies anywhere in their unit. A few suggestions have been marked.
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Palm Springs Unified School District

Middle School Sciencé Committee

INSTRUCTIONAL GUIDE for

- 7" GRADE SCIENCE‘CURRICULUM

. Resources. for this document: } )

California State San Bernardino Master’s Project: Kathy Been, Paula Reynolds, Cathy Ahearn
- ’ ) Published 1999

e .. . California State Science Standards - Approved 10/98

Prentice-Hall Science System - Approved 6/93, PSUSD Board of Education
) (During 1999-2000 School Year - Transition)
Science Framework for Califernia Public Schools - California State Board of Ed, 1990, 8/93
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Grade
Conceptual Units

8 th

7" Grade
Conceptual Units

6" Grade

Conceptual Units

The universe is
dynamic. '
Everything in the

| universe is moving

and is o
interconnected.

The non-living

| resources of the

Earth have changed
over time and
evidence from
rocks allows
observation of
those changes.

Energy is neither
created nor
‘destroyed.

The motion of an
object is always
judged with

respect to some

| other object or

point.

Living things have
‘structures, which

perform specific
tasks to help the
organisms live,
grow, and interact
with the
environment.

Earth cause

stress, which in
turn alters the
Earth’s surface.

Forces within the

Matter is made of
smaller parts,
which are
perpetually in

-motion. |

Living organisms
are descended,
with- ‘ .
modifications,

-from other — ———

organisms.

Living and non-

keeping an

living resources
| are partners in

-ecosystem-in
balance.

Conceptual Stories for Middle School Science
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7" Grade Conceptual/Standards Based Science Unit

The non-living resources of the Earth have changed over time and evidence from rocks
allows observations of those changes.
Sub-Concept: Geological Time is a long time.

Sub-Concept: Fossils and rocks evidence geological history

Living things have structures, which perform specific tasks to help the organisms live,

grow and interact with the environment. ‘
Sub-Concept: Living thins are made of cells, which have specialized component structures.

Sub-Concept: All but the simplest organisms have specialized cells, tissues, .organs and
: organ systems.

Living organisms are descended, with modifications, from other organisms.

Sub-Concept: DNA is the genetic material of living organisms and is located in the
Chromosomes of the living thing’s cells. ' ' ‘

Sub-Concept: Genetic mutation and recombination of genetic material are one modification.

Sub-Concept: Populational processes of migration, natural selection, and _
Genetic drift, are other processes which cause diversity of successive
Generation. ‘ )

Investigative Standards will be used as instructional strategies and objectives while

- teaching the above concepts.
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- :7th

g Grade Instructlonal Materlals (Tran51tlon unt11 the purchase of new books in the
~;spr1ng of 2000) :

'ePrentlce Hall Sc1ence Integrated Learnlng Systems (Textbooks, transparenéies,'test'

ufiﬂgenerator,‘Spanlsh texts, v1deodlsks, and VHS videos). - This series was approved by the

"’PSUSD Board of Educatlon June of 1993 for use in Middle-School Science Classrooms.

'Component B = Parade of L1fe Monerans,_ProtiSts, Fungi and Plants
: : ~ .C - Parade of Life:-Animals - o '

D - Cells: Building Blocks of Life

E. - Heredlty ' e n .

1

dOther components of the serles can be used as needed to complete 1ntegrat10n of
tInterdlsc1p11nary TOplCS. . s e

fAddltlonal materlals 1nclud1ng, but not llmlted to
~ ‘Project Wild and Project: Learnlng Tree Materials, K - 12 Science Alliance Materlals, RIMS
-1;Act1v1t1es, GEMS unltS, NatpreScope ‘Units, and technology unlts

,,‘Assessment Methods : : o
“. Performance Based Tests Of E ch Grade Level Concept - To be Dlstrlct Standard
‘1SAT 9 Exam © . EE . C o
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‘.srade Conceptually Allgned Standards

‘ Conceptual Story. .

| The non-living resources of the Earth
have changed over time and ev1dence
from rocks allows us to observe those
changes. (Evolution is studied through
independent llnes of ev1dence )

b'jIA. Sub Concepts w1th supportlng standards.

Geological Time is a long time.

Earth processes today are similar to those
that occurred in the past and slow - '
geologlc processes have large cumulatlve
effects over long periods of" tlme
,yEtldence from geologic layers and
radioactive" dating indicate the Earth' is
approx1mately 4.6 billion ‘years ‘0old; and
‘that life has ex1sted for more than 3
billion years.: o

IB. | Sub Concepts with supportlng standards:

Fossils and. Rocks Ev1dence Geologlcal
‘History

The history of life on Earth has been
disrupted by major catastrophic events,
such as major volcanic eruptions or: the
impact of an asteroid.

The rock cycle includes the formatlon of
new sediment and rocks. Rocks .are often -
found in layers with the oldest generally
onLthe bottom.

Fossils provide evidence of how life and
environmental conditions have . changed
How movements of the Earth’s continental
and oceanic plates through time, w1th
‘assoc1ated changes in climate and
geographlcal connections, have affected
the past -and present dlstrlbutlon of:
organlsms. ‘
Independent lines of ev1dence from
geology, fossils and comparative anatomy
' provide a basis for the theory of

evolutlon.
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II.

Conceptual Story

Living things have structures, whlch
perform specific tasks to help the
organisms live and grow and meet their
needs as they interact with the '

environment.
! |

IIA. Sub Concept with supporting standards:

L1v1ng thlngs are made of cells, which
have specialized component structures.

Cells function similarly in all living

things.

The characteristics that distinguish plant
cells from animal cells including
chloroplatsts. and cell walls.

The nucleus is the respiratory for genetic
information in plant and animal cells.
Mitochondria liberate energy for the work
that cells do, and chloroplasts capture
sunlight .energy for photosynthesis.

Cells divide to increase their numbers
through a process of mitosis, which
results 1n two daughter cells with
identical sets of chromosomes.

As multi-cellular organisms develop, their
cells differentiate.

IIB. Sub Concept with supporting standards:

All but the simplest organisms have
specialized cells, tissues, organs, and
organ systems.
Plants and animals have levels of
organization for structure and function,
1nc1ud1ng cells, tissues, organs, organ
systems, and the whole organism.
Organ systems function because of the
contrlbutlons of individual organs,
tissues, and cells. The failure of any
part can affect the entire system.
How bones''and muscles work together to
provide a structural framework for
movement.
How the reproductive organs of the human
female and male generate eggs and sperm,
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and how sexual activity may lead to
fertlllzatlon and pregnancy. :

* The function of the umbilicus
durlng pregnancy.

* The structures and processes by which
flowerlng plants generate pollen and
ovules, seeds and fruit.

. How to relate the structures of the eyes

and ears to their functlons
| .

IIC. Sub Concept with supporting standards:
| DNA is the genetic material of living
; organisms and is located in the
.} chromosomes of the cells.

®* The differences between the 1life cycles
and reproduction sexual and-asexual
organisms.

* Sexual reproductlon produces offspring
that inherit half their genes from each
parent

. An inherited trait can be determlned by
one or more genes.

®* PBRlant and animal cells contain many
thousands of different genes, and
typically have two copies of every gene.
The two copies (or alleles) of the gene
may or may not be dominant in determlnlng
the phenotype while the other is
rece551ve.

= DNA is the genetic material of living
organlsms, and is located in the
‘chromosomes of each cell.

IIDL Sub Concept with supporting standards:
! Genetic mutation and recombination of
genetic material are one modification.
* Both genetic variation and environmental
factors are causes of evolution and
dlver51ty of organisms.
|

!

| | 917



IIE. Sub Concept with supporting standards:
Populational processes of migration,
natural selection, and genetic drift
are other processes which cause
diversity of successive generation
(evolution) .

®* Both genetic variation and environmental
factors are causes of evolution and
diversity of organisms.

* The reasoning used by Darwin in making his
conclusion that natural selection is the
mechanism of evolution.

* How to construct a simple branching
diagram to classify living groups of
organisms by shared derived
characteristics, and expand the diagram to
include fossil organisms.

®* Extinction of a species occurs when the
environment changes and the adaptive
characteristics of a species are
insufficient for its survival.
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Palm Springs Uniﬁed School District

I. Conceptual Story

The nonliving resources of the Earth
have changed over time and the
cvidence from rocks allows us to
observe those changes.

A. Sub - Concept
Geological time is a long time.

B. Sub - Concept
“Fossils in rocks cvidence geological
history.

State/District Standards

Evidence from rocks allows us to
understand the cvolution of life on
Earth. As a basis for understanding -
this concept, students know:

a. Earth processes today are similar
to those that occurred in the past
and slow geologic processes have
large cumulative effects over long
periods of time. (1A)

'b.  Evidence from geologic layers

and radioactive dating indicatc the
~ Earth is approximatcly 4.6 billion

ycars old, and that lifc has existed
for more than 3 billion ycars. (IA)

c. The history of life on carth has
been disrupted by major
catastrophic cvents, such as major
volcanic cruptions or the impact
of an asteriod. (IB)

d. Therock cycle includes the

formation of new scdiment and
rocks. Rocks are often found in
- layers with the oldest generally on
the bottom. (IB) -
e. Fossils provide evidence of how
lifc and environmental conditions
“havechanged. (IB) =
f. How movements of the Earth’s
continental and occanic plates
through time, with associated
changes in climate and
geographical conncctions,-have
affected the past and present
distribution of organisms. (IB)

Instructional

Coordination
Prentice Hall (1990)
Evolution, Change Over Time, Ch. 1

AAAS Benchmarks

Benchmark Assessment Concept One/7™ Grade
should be administered at the end of this unit.
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II. Conceptual Story
Living things have structures, which
perform specific tasks to help them
_organisms live and grow, and mcet
their needs as they mteract with the
cnvnronmcnt

A. Sub - Conccpt
Living things are made of cclls, whxch
have specialized component structures.

State/District Standards

1. All living organisms arc composcd
of cells. As a basis for undcrstandmg,
this concept, students know:

a.  Cells function similarly in all

- living things. (IIA)

b.  The characteristics that distinguish
plant cclls from animal cells
including chloroplasts and cell

- walls. (I1A)
c. The nucleus is the repository for
~_genetic information in plant and
animal cclls. (IIA)
d. Mitochondria liberate cnergy for
*the work that cells do, and
- chloroplasts capture sunlight
~energy for photosynthesis. (I1A)

“¢. Cells divide to increase their

numbers through a process of
mitosis, which results in two
daughter cells with identical scts
of chromosomes. (I1A)

f. As multicellular organisms
develop, their cclls differentiate.
(IIA)

Instructional Coordination
Prentice Hall (1990)

CELLS, Building Blocks of Life,
Chapters 1-4.

AAAS Benchmarks,
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II. Conceptual Story

Living things have structures, which
perform specific tasks to help them
organisms live and grow, and meet
their needs as they interact with the
environment,

B.  Sub - Concept

All but the simplest cells have
specialized cells, tissues, organs, organ
systems which perform life functions.

State/ District Standards

The anatomy and physiology of plants
and animals illustratc the
complementary nature of structurc and
function. As a basis for understanding
this concept, students know:

a. Plants and animals have levels of
organization for structurc and
function, including cells, tissucs,
organs, organ systems, and the
wholc organism. (IIB)

b.  Organ systcms function because
of the contributions of individual
organs, tissucs, and cclls. The
failure of any part can affect the
entire systcm. (1IB)

¢. How bones and muscles work
togcther to provide a structural
framework for movement. (11B)

d. How the reproductive organs of
the human female and male
generate cggs and sperm, and how
sexual activity may lead to
fertilization and pregnancy. (11B)

¢.  The function of the umbilicus and
placenta during pregnancy. (I11B)

f. The structures and proccsscs by
which flowering plants gencratc
pollen and ovulcs, seeds and fruit.
(1IB)

g How to rclate the structures of the
cyes and car to their functions.
(11IB)

h.  How indcpendent lines of
cvidence from geology, fossils,

Instructional Coordination
Prentice Hall (1990)

AAAS Benchmarks
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II. Conceptual Story
Living things have structures, which
perform specific tasks to help them
organisms live and grow, and mcet
their needs as they interact with the
environment,

C. Sub - Concept

. DNA is the genctic material of living
organisms and is located in the
chromosomes of the cells.

| State/District Standards

Those traits may be modificd by
environmental influences. As a basis
for understanding this concept,
students know:

a. The differences between the life
cycles and reproduction sexual
and ascxual organisms. (11C)

b.  Secxual reproduction produccs
offspring that inherit half their
gencs from cach parent. (1IC)

c. Aninherited trait can be
determined by onc or more
genes. (IIC)

d.  Plant and animal cclls contain
many thousands of diffcrent
gencs, and typically have two
copies of cvery gene. The two
copics (or allcles) of the gene
may or may not be identical, and
onc may be dominant in
dctermining the phenotype while
the other is recessive. (1IC)

c. DNA is the genetic material of

- living organisms, and is located
in the chromosomes of cach cell.
(11C)

Instructional

Coordination

Prentice Hall (1990)

CELLS, Building Blocks
HUMAN, HEALTH & BIOLOGY
HEREDITY
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II. Conceptual Story
Living things have structures, which
perform specific tasks to help them
organisms live and grow, and meet
their nceds as they interact with the
environment,

D. Sub - Concept

Genetic mutation recombination of
genctic material are mechanism of
diversity.

E. Sub - Concept

Populational processes of migration,
natural selection, and genetic drift are
other processes which cause diversity
of succcssive generations (cvolution).

State/District Standards

Biological cvolution accounts for the
diversity of specics developed through
gradual processes over many
generations. As a basis for
understanding this concept, students
know:

a. Both genctic variation and
environmental factors arc causcs
of cvolution and diversity of
organisms. (1ID)

b. The rcasoning uscd by Darwin in
making his conclusion that natural
sclection is the mechanism of
cvolution. (IIE).

c.  How to construct a simplc
branching diagram to classify
living groups of organisms by
sharcd derived characteristics, and
expand the diagram to includc
fossil organisms. (IIE)

d. Extinction of a specics occurs
when the environment changes
and the adaptive characteristics of
a species arc insufTicient for its
survival. (I1IE)

Instructional

Coordination
Prentice Hall (1990)
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The California State Science Standards Investigation and Experimentation Strand for
7" Grade Standards Curriculum

Scicntific progress is made by asking meaningful qucstions and conducting carcful investigations. As a basis for understanding this concept, and to address the
content in the other three strands, students should develop their own questions and perform investigations. Student will:

a. Sclect and usc appropriatc tools and technology (including calculators, computcers, balances, spring scales, microscopes, and binoculars) to
perform tests, collect data, and display data.

b.  Utilizc a varicty of print and clectronic resources (including World Widc Web) to collect information as cvidence as pant of a rescarch
project. ’

¢. Communicate the logical connection among hypothesis, scicnce concepts, tests conductcd, and conclusions drawn from the scicntific
cvidence.

d. Construct scale modcls, maps and appropriatcly labcled diagrams to communicate scientific knowledge (c.g., motion of Earth’s plates and
ccll structurc).

¢.  Communicate the steps and results from an investigation in written reports and verbal prescntations.

Teachers can usc these mecthodologics anywhere in their unit. A few suggcstions have been marked.
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Palm‘Sprihgé'Unified SchooI_DiStrict
j'Middle School SCience Committee
INSTRUCTIONAL GUIDE for

8w'GRADE SCIENCE CURRICULUM
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8" Grade

Conceptual Units

7% Grade

Conceptual Units

6" Grade

Conceptual Units

The universe is
dynamic.
Everything in the
universe is moving
and is
interconnected.

The non-living
resources of the
Earth have changed
over time and
evidence from
rocks allows
observation of
those changes.

Energy is neither
created nor
destroyed.

The motion of an
object is always
judged with
respect to some
other object or
point.

Living things have
structures, which
perform specific
tasks to help the
organisms live,
grow, and interact
with the
environment.

Forces within the
Earth cause
stress, which in
turn alters the
Earth’s surface.

Matter is made of
smaller parts,
which are
perpetually in
motion.

Living organisms
are descended,
with
modifications,
from other
organisms.

Living and non-
living resources
are partners in
keeping an
ecosystem in
balance.

Conceptual Stories for Middle School Science
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8*" Grade Conceptual/Standards Based Science Unit

The universe is dynamic. Everything in the universe is moving and is interconnected.

The motion of an object is always judged with respect to some other object or point.

Sub-Concept: Unbalanced forces cause changes in velocity.

Sub-Concept: The velocity of an object is the rate of change of its position.

Sub-Concept: All fluids are made up of particles and that these particles have energy in
terms of mass and acceleration.

Matter is made of smaller parts, which are perpetually in motion.

Sub-Concept: Matter is made of atoms. The atoms of any element are alike but, are
different from atoms of other elements.

Sub-Concept: Matter exists in different states.

Sub-Concept: Atoms may stick together in well-defined molecules or they may be packed
together in large arrays.

Investigative Standards will be used as instructional strategies and objectives in
teaching the above concepts.
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8" Grade Instructional Materials (Transition until the purchase of new books in the

spring of 2000)

Prentice Hall Science Integrated Learning Systems. (Textbooks, transparencies, test
gener. ‘or, Spanish texts, videodisks, and VHS videos). This series was approved by the
PSUSD Board of Education June of 1993 for use in Middle School Science Classrooms.

Component M - Exploring the Universe

- Matter: Building Blocks of the Universe
- Electricity and Magnetism

- Motion, Forces and Energy

0o

Other components of the series can be used as needed to complete integration of
Interdisciplinary Topics.

Additional materials including, but not limited to:

Project Wild and Project Learning Tree Materials, K - 12 Science Alliance Materials, RIMS
Activities, GEMS units, NatureScope Units, and technology units.

Assessment Methods:

Performance Based Tests Of Each Grade Level Concept - To be District Standard
SAT 9 Exam
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ath

Grade Conceptually Aligned Standards

. Conceptual Story:

The universe is dynamic. Everything in
the universe is moving and is
interconnected by the universal force of
gravity.

Supporting Standards:

Students should know the role of gravity
in forming and maintaining planets, stars
and the solar system.

The structure and composition of the
universe can be learned from the study of
stars and galaxies, and their evolution.
Galaxies are clusters of billions of
stars, and may have different shapes.

The sun is one of many stars in our own
Milky Way galaxy. Stars may differ in
size, temperature, and color.

How to use astronomical units and light
years as measure of distance between the
sun, stars and Earth.

Stars are the source of light for all
bright objects in outer space. The moon
and planets shine by reflected sunlight,
not by their own light.

The (appearance, general composition)
relative position and size, and motion of
objects in the solar system, including
planets, planetary satellites, comets, and
asteroids.

II. Conceptual Story:

The motion of an object is always
judged with respect to some other
object or point. The idea of absolute
motion or rest is misleading.

IIA. Sub Concept with supporting standards:

Unbalanced forces cause changes in
velocity
A force has both direction and magnitude
When an object is subject two or more
forces at once, the effect is the
cumulative effect of all the forces
When the forces on an object are balanced,
the motion of the object does not change
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How to identify separately two or more
forces acting on a single static object,
including gravity, elastic forces due to
tension or compression in matter, and
friction.

When the forces on an object are
unbalanced the object will change its
motion (that is, speed up, slow down, or
change direction).

The greater the mass of an object the more
force is needed to achieve the same change
in motion.

IIB. Sub Concept with supporting standards:

The velocity of an object is the rate
of change of its position.
Position is defined relative to some
choice of standard reference point and a
set of reference directions.
Average speed is the total distance
traveled divided by the total time
elapsed. The speed of an object along the
path traveled can vary.
How to solve problems involving distance,
time and average speed
To describe the velocity of an object one
must specify both direction and speed.
Changes in velocity can be changes in
speed, directions, or both.

IIC. Sub Concept

All fluids are made up of particles and
that these particles have energy in
terms of mass and acceleration.
All objects experience a buoyant force
when immersed in a fluid.
Density is mass per unit volume
How to calculate the density of substances
(regular and irregular solids, and
liquids) from measurements of mass and
volume.
The buoyant force on an object in a fluid
is an upward force equal to the weight of
the fluid it has displaced.
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* How to predict whether an object will
float or sink.

III. Conceptual Story
All matter is made of smaller parts,
which are perpetually in motion, and
that a wide variety of phenomena can be
explained by alternative arrangements
of vast numbers of these invisibly
tiny, moving parts.

IIIA.Sub Concept with supporting standards:
Matter is made of atoms. The atoms of
any element are alike but are different

- from atoms of other elements.

* Elements have distinct properties and
atomic structure.

* All matter is comprised of one or more of
over 100 elements.

* The structure of the atom and how it is
composed of proton, neutrons and
electrons. Compounds are formed by
combining two or more different elements.
Compounds have properties that are
different from the constituent elements.

IIIB.Sub Concept with supporting standards:
Matter exists in different states,
depending on the motion of its atoms.

® Atoms and molecules form solids by

building up repeating patterns such as the
crystal structure of NaCl or long chain
polymers.

®* The states (solid, liquid, gas) of matter

depend on molecular motion.

®* In solids the atoms are closely locked in

position and can only vibrate, in liquids
the atoms and molecules are more loosely
connected and can collide with and move
past one another, while in gases the atoms
or molecules are free to move
independently, colliding frequently.

113



IIIC.Sub Concept with supporting standards:
Atoms may stick together in well-
defined molecules or may be packed
together in large arrays. Different
arrangements of atoms into groups
compose all substances.

®* Chemical reactions are processes in which
atoms are rearranged into different
combination of molecules.

®* Reactant atoms and molecules interact to
form products with different chemical
properties.

* The idea of atoms explains the
conservation of matter: in chemical
reactions the number of atoms stays the
same no matter how they are arranged, so
their total mass stays the same.

* Chemical reactions usually liberate heat
or absorb heat.

* Principles of chemistry underlie the
functioning of biological systems.

IIID.Sub Concept with supporting standards:
The elements (atoms) of matter are
organized into a Periodic Table based
on their periodic functions and
properties.

* The organization of the periodic table is
based on the properties of the elements
and reflects the structure of atoms.

® How to identify regions corresponding to
metals, nonmetals and inert gases.

* Elements are defined by the number of
.protons in the nucleus, which is called
the atomic number. Different isotopes of
an element have a different number of
neutrons in the nucleus.

* Substances can be classified by their
properties, including melting temperature,
density, hardness heat, and electrical
conductivity.

IIIE;Sub Concept with supporting standards:

The principles of chemistry underlie
the functioning of biological systems.
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Principles of chemistry underlie the
functioning of biological systems.

Carbon, because of its ability to combine
in many ways with itself and other
elements, has a central role in the
chemistry of living organisms.
Living-organisms are made of molecules
largely consisting of carbon, hydrogen,
nitrogen, oxygen, phosphorus, and sulfur.
Living organisms have many different kinds
~of molecules including small ones such as
water and salt, and very large ones such
as carbohydrates, fats, proteins, and DNA.
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I. Conceptual Story

The universe is dynamic.

Everything in the universe is moving
and is interconnected by the
universal force of gravity.

State/ District Standards

2g. Students should know the role of
gravity in forming and maintaining
planets, stars and the solar system
4.The structure and composition of the

| universe can be learned from the study

of stars and galaxies, and their

evolution. Asa basis for

understanding this conccpl students
know:

a.  Galaxies are clusters of billions of
stars, and may have different
shapes.

b.  The sun is one of many stars in
our own Milky Way galaxy. Stars
may differ in size, temperature,
and color.

c.  How to use astronomical units and
light years as measure of distance
between the sun, stars and Earth.

d. Stars are the source of light for all
bright objects in outer space. The

- moon and planets shine by
reflected sunlight, not by their
~ own light.

e. The (appearance, general
composition) relative position and
size, and motion of objects in the
solar system, including planets,

" planctary satellites;-comets; and-—- | —

asteroids

Instructional Coordination
Prentice Hall (1990)

Exploring the Universe, Chapter 1,2
and 3

GEMS Activities

AIMS Activities

NASA Teacher Materials

K - 12 Alliance Content Materials
CSTA Convention Materials

Isaac Newton’s system was based on the
concepts of mass, force, and acceleration, his
three laws of motion relating them and a
physical law stating that the force of gravity
between any two objects in the universe depends
on ly upon their masses and the distance
between them.

Although overtaken in the 20™ century by
Einstein’s relativity theory, Newton’s ldcds
persist and are widely used.

AAAS Benchmarks, pg. 243




8" Grade

I1. Conceptual Story

The motion of an object is always
judged with respect to some other
object or point. The idea of absolute
motion or rest is misleading.

A. Sub - Concept
Unbalanced forces cause changes in
'| velocity

State/District Standards

Unbalanced forces cause changes in
velocity. As a basis for understanding
this concept, students know:

a. a force has both direction and
magnitude (I1A)

b. when an object is subject to two or
more forces at once, the effect is
the cumulative effect of all the
forces (I1A)

c.  when the forces on an abject are
balanced, the motion of the object
does not change (11A)

d. How to identify separately two or
more forces acting on a singlc
static object, including gravity,
elastic forces due to tension or
compression in matter, and
friction. (IIA)

€. When the forces on an object are
unbalanced the object will change
its motion (that is, speed up, slow
down, or change direction. (I1A)

f. The greater the mass of an object
the more force is needed to
achieve the same change in
motion. (I[A)

Instructional

Coordination

Prentice Hall (1990)

Motion, Forces and Energy, Chapter 2
GEMS Activitics

AIMS Activitics

NASA Teacher Materials

K - 12 Alliance Content Materials
CSTA Convention Materials

For good many school years, force may be
treated as the originator of motion, and an
explanation of force itself may be postponed. In
helping students broaden their understanding of’
the fundamental forces of nature, the emphasis
should be on gravitational and eletromagnetic
forees.

AAAS Benchmarks, pg. 93

Benchmark Assessment Concept One/8™ Grade
should be administered at the end of this unit.
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IL. Concepfual Story

The motion of an object is always
judged with respect to some other
object or point and so the idea of
absolute motion or rest is
misleading,

B. Sub - Concept :
The velocity of an object is the rate of
| changce of its position

State/District Standards

1. The velocity of an object is the rate
of change of its position. As a basis for
understanding this concept, students
know:

a. Position is defined relative to
some choice of standard refcrence
point and a set of reference
directions. (IIB)

b. Average speed is the total distance
traveled divided by the total time
elapsed. The speed of an object
along the path traveled can vary.

-(IIB) _

c.  How to solve problems involving
distance, time and average speed.
(1IB)

d. To describe the velocity of an
object one must specify both
direction and speed. (11B)

e. Changes in velocity can be
changes in speed, direction, or
both. (1IB)

Instructional Coordination

_Prentice Hall (1990)

Motion, Forces and Energy, Chapter 1
GEMS Activitics

AIMS Activities

NASA Teacher Materials

K - 12 Alliance Content Materials
CSTA Convention Materials

Limitations in describing motion may keep
students from leaming about the effect of forces.
Studentstend to think in terms of motion or no
motion. So, the first task may be to help
students divide the category-of motion into
steady motion, speeding up and slowing down.
AAAS Benchmarks, pg. 87

What isto be done? Students should have lots
of experience to shape their intuition about
motion and forces long before encountering
laws. Especially helpful are experimentation
and discussion of what happens as surfaces
become more elastic or more free of friction.
AAAS Benchmarks, pg, 88
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II. Conceptual Story

The motion of an object is always
judged with respect to some other
object or point. The idea of absolute
motion or rest is misleading.

C. Sub - Concept

All fluids are made up of particles and
that these particles have energy in
terms of mass and acceleration.

** This sub-concept could be taught as
part of the above unit or the following
conceptual story.

III. Conceptual Story

All matter is made of smaller parts,
which are perpetually in motion, and
that a wide variety of phenomena can
be explained by alternative
arrangements of vast numbers of these

invisibly tiny, moving parts.

State/District Standards

8. All objects experience a buoyant
force when immersed in a fluid. Asa
basis for understanding this concept,
students know:

a. Density is mass per unit volume.
(11C)

b. How to calculate the density of
substances (regular and irregular
solids, and liquids) from
measurements of mass and
volume. (1IC)

c. The buoyant force on an object in
a fluid is an upward force equal to
the weight of the fluid it has
displaced. (IIC)

d. How to predict whether an object
will float or sink. (IIC)

Instructional

Coordination

Prentice Hall (1990)

Motion, Forces and Energy, Chapter 3
And

Matter, Building Blocks of the
Universe, Chapter 1

GEMS Activitics

AIMS Activities

NASA Teacher Materials

K - 12 Alliance Content Materials
CSTA Convention Materials
CSIN Activities
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III. Conceptual Story

All matter is made of smaller parts,
which are perpetually in motion,
and that a wide variety of
phenomena can be explained by
alternative arrangements of vast
numbers of these invisibly tiny,
moving parts.

A. Sub - Concept

Matter is made of atoms. The atoms
of any element are alike but are
different from atoms of other
elements. :

B. Sub — Concept

Matter exists in different states,
depending on the motion of its
atoms. ' R

~comprised of one or more of over 100

State/District Standards

3. Elements have distinct properties
and atomic structure. All matter is

elements. As a basis for understanding

this concept, students know:

a. The structure of the atom and how
it is composed of protons,
neutrons and electrons. (111A)

b. - Compounds are formed by
combining two or more diffcrent
elements. Compounds have
properties that are different from
the constituent clements. (11IC)

. Atoms and molecules form solids
by building up repeating patterns
such as the crystal structure of
NaCl or long chain polymers.
(111IB)

d. The states (solid, liquid, gas) of
matter depend on molecular
motion. (IIIB) -

e. Insolids the atoms are closely
locked in position and can only
vibrate, in liquids the atoms and
molecules are more loosely
connected and can collide with
and move past one another, while
in gases the atoms or molecules

are free to-move independently; ——
colliding frequently. (11IB)

Instructional

Coordination

Prentice Hall (1990)

Matter, Building Blocks of the
Universe, Chapter 1, 2 and 4
GEMS Activities

AIMS Activities

NASA Teacher Materials

K - 12 Alliance Content Materials
CSTA Convention Materials
CSIN Activities

s

| This unit appears deceptively short. The
standards make a few unrelated standards. To )

teach this unit, there are other basics, which
need to be addressed. Chapter 1, 2 and 3 discuss
these basics if the teacher is not familiar with
chemistry. The alignment is based on the
standards choices.
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I11. Conceptual Story

All matter is made of smaller parts,
which are perpetually in motion,
and that a wide variety of. = -

| phenomena can be explained by
alternative arrangements of vast

- | numbers of these mvmbly tmy,

“moving parts.

.| €. Sub:— Concept '
Atoms may stick together in well--
defined molecules or may be packed
together in large arrays. Different
arrangements of atoms into groups

‘ ,compose all subsl‘ances. '

'D. Sub - Concept
- The elements (atoms) of matter are

organized into a Periodic Table based :

| on their periodic ﬁmcuons and
propemes )

State/District Standards

5. Chemical reactions are processes
in which atoms are rearranged into
different combination of
molecules. As a basis for

- understanding this concepl
students know:

a. Reactant atoms and molecules
interact to form products with -
different chcmlcal propcrues
(11C)

b.  The idea of atoms explains the
conservation of matter: in

- chemical reactions the number of
atoms stays the same no matter
how they are arranged, so their
total mass stays the same. (11IC)

‘|'c. - Chemical reactions usually

liberate heat or absorb heat. (I1IE)

6. Principles of chemistry underlie
the functioning of biological
systems. (IIIE) »

a.. Carbon, because of its ability to
combine in many ways with itself
and other elements, has a central
role in the chemlstry of living .
organism. (IIIE) °

Instructional Coordination
Prentice Hall (1990) _
Matter: Building Blocks of the
Universe,

-Human, Health and Biology, Chap(er 3

Earth’s Natural Resources

GEMS Activities

AIMS Activities

NASA Teacher Materials .

K — 12 Alliance Content Materials
CSTA Convention Materials o
CSIN Activities

This unit-appedrs deceptively short. The
standards make a few unrelated standards. To
teach this unit, there are other basics, which
need to be addressed. Chapter 1, 2 and '3 discuss
thiese basics if the teacher is not familiar with
chemistry. The alignment is based on l.he
slandards choices.
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b. Living organisms are made of
molecules largely consisting of
carbon, hydrogen, nitrogen,
oxygen, phosphorus and sulfur.
(11IE)

..~ Living organisms have many

different kinds of molecules



including small ones such as water
and salt, and very large ones such
as carbohydrates, fats, proteins
and DNA, (I1IE)

How to identify regions
corresponding to metals, -
nonmetals and inert gases. (I1ID)
Elements are defined by the
number of protons in the nucleus,
which is called the atomic
number. Different isotopes of an
element have a different number

- of neutrons in the nucleus. (I1ID)

Substances can be classified by
their properties, including melting
temperature, density, hardness
heat, and electrical conductivity.
(I1ID)
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" The California State Science Standards
g Grade Standards Curriculum |

~ Scientific progress is made by asking meaningful questions and oonduclihg careful investigations.  As a basis for understanding this concept,

. content in the other three strands, students should develop their own questions and perform investigations. Student will:

b.
c.

a

plan and conduct a scientific investigation to test 2 hypothesis
evaluate the accuracy and reprodqcibilily of data.
Distinguish between variable and controlled parameters in a test

Recognize the slope of the linear graph as the constant in the relationship y =kx and -
Apply this to interpret graphs constructed from data, -

Construct appropriate graphs from data and develop quantitative statements about

“The relationships between variables,

apply simple mathematical relationships to determine one quantity given the.other two. _
~ including (speed = distance/time, density = mass/volume, force = pressure X area,
~ volume = area X height)

disﬁnguish between linear and hon - linear relationships on a graph of data.

- Teachers (_:ém use these methodologies émywhere in their unit. A few suggestions have been marked“

Investigation and Experimentation Strand for

and to address the

1230 0
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| Kinderga:rten

ysucal Scrences
. Properties. of matenals can be observed, measured and gredxcted As a bas;s for

understandlhg this concept, students knaw: : .
a. ‘objects can be described in terms of the matenals they.are made of (clay cloth .
B paper etc.) and their physical properties (color, size, shape, welght texture

- flexibility, attraction to magnets, floating and sinking, etc.).

- b. water can be a liquid or a solid and can be made to change back and forth from
- one form to the other. :
. water left in an open container evaporates (goes into- the air), but water ina
o clos d container does not. - .

Life Scnences :
2. Different types of |ants and animals nnhablt the Eart Asa basus for understandmg
- - this concept, students know:
. a. how to observe and describe similarities and drfferences in the appearance and
. behavior of plants and of animals (e.g., seed-bearing plants, birds, fish, insects).
b. stones sometimes give plants and animals attributes they do not really have.
¢~ how to identify major structures of common plants and ammals (e.g., stems,
- " leaves, roots, arms, wings, legs) ,

Earth Sclences ] ’

3., TheEarhis comgosed of land, alr and wate As a bas:s for understandmg this
- - concept, students know: ‘

.a. characteristics of mountams nvers oceans, valleys deserts and focal

- ;!andt“‘orms ‘

'b. changes in weather occur from day to day and over seasons, affectmg the Earth
- and its inhabitants.

c. - how to identify resources from the Earth that are used in everyday hfe and that

,many resources can be conserved

lnvestlgatxon and Experlmentatlon .
4. Scientific pqogress is made by asking meanmgful questions and conductmg careful
investigations. As a basis for understanding this concept, and to address the content in -
the other three strands, students should develop their own questions and perform ,
\ mvestrgatnons Students will: _ ,

a. obseirve common objects usmg the five senses.
b. descnbe the properties of common objects. -

S - gelscp;::e the relative position of objects using one reference (e.g., above or

elow
d compare and sort common objects based on one physical attribute (mcludmg
R color, shape texture, size, weight).. -
e cornmunlcate observatrons orally and-in drawnngs
State:Board of Educaton - T o J — — ,v Page ‘2. '

-Approved Science Stangaras ‘ AT : o R December9.1998' .
Pre-Publication Version| - o : i RO




‘Grade 1

5.

!
: f"ﬁe5c£
20

: tF
a

el

Earth S&iencés o
3.

S a oo

PhYSicg,l Sciences L e . o e |
1. Materials come in different forms (states) including solids. liquids, and gases. As a
~ basis for understanding this concept, students know: _ _ .

solids, liquids, and gases have different properties. s B
the properties of substances can change when the substances are mixed,
cooled, or heated. » . . S e -

nces

Plants and animals meet their needs in differerit wvays.v As a basis for understanding *

is concept, students know: ..

different plants and animals inhabit different kinds of environments and have
external features that help them thrive in different kinds of places. = =
plants and animals both need water; animals need food, and plants need light.
animals eat plants or other animals for food and may also use plants or even
other animals for shelter and nesting. - S . .

how to infer what animais eat from the shapes of their teeth {e.g., sharp teeth:
eats meat; flat teeth: eats plants). - - ' PR ‘ ,
roots are associated with the intake of water and soil nutrients, green leaves with

- making food from suniight. ?

Weather can be observed, measured and described. As a basis for understanding this

a.’
bl

c.

lnvestigption and Experimentation .

concept, students know: :

‘how to use simple tools (e.g., thermometer, wind vane) to measure weather
conditions and record changes from day to day and over the seasons.

. the weather changes from day to day, but trends in temperature or of rain (or
snow) tend to be predictable during a season. o o :
the sun warms the land, air, and water. ,

- 4. Scientific progress is made by asking meaningful qUestions and conducting careful

in
th

yestig,ations. ‘As a basis for understanding this concept, and to address the content
e other three strands, students should develop their own questions and perform
investigations. Students will: ’ ' Lo

v Prg-Puph;at

a. draw pictures that portray some features of the thing being described.
b. record observations and data with pictures, numbers, and/or written statements.
¢, record observations on a bar graph. , ‘ ' ‘
d. describe the relative position of objects using two references (e.g., above and
L next to, below and left of). ' 4 v v :
e.. - make new observations when discrepancies exist between two descriptions of
_the same object or phenomena. - = ° .
- State Board|of Education - j N _ _ .- Page3
.~ Aoprovea Science Stanaargs | LT e T C " December 9, 1998

ion'Version - .
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 Grade 2

‘ . Physical Sciences
o

- The motion of objects can be observed and measured. As a basis for understanding

_this concept, students know:
a.

b.

e

d.

e,
f
g.

Life Sci
2. . P
..conc
. a.

b

3Earth Sciences

™ oo o

ences |

.Plants and animais have gredictéble life cycles. As a basis for -unde_rs_ténding this

ept, students know:

‘the position of an object can be dgsdribed by locating it relative to another object

or the background. - e v L . .
an object's motion can be described by recording the change in its position over
time. ‘ ‘ : ' ‘

“the way to change how something is moving is to give it a push or a pull. The

size of the change is related to the strength, or the amount of “force," of the push.
orpult. ok E - : ‘ o
tools and machines are used to apply pushes and pulls (forces) to make things
move. ’ - ‘ , o _
objects near the Earth fall to the ground unless something holds them up.
magnets can be used to make some objects move without being touched.

'sound is made by vibrating objects and can be described by its pitch and
Vo ' : : S :

ume. =

organisms reproduce offspring of their own kind. The offspring resemble their
parents and each other, o L ' v
the sequential stages of life cycles are different for different animals, for example
butterflies, frogs, and mice.. =~ , S -
many characteristics of an organism are inherited from the parents. Some
characteristics are caused by, or influenced by, the environment. :

there is variation among individuals of one kind within a population.

o the germination, growth, and development of plants can be affected by light, - .

gravity, touch, or environmental stress..
in plants flowers and fruits are associated with reproduction.

- Earh is made of materials that have distinct properties and provide resources for
buman activities. As the basis for understanding this concept, students know:
-a.

b,

—

- how to compare the physical properties of different kinds of rocks and that rock is

composed of different combinations of minerals.

. Pre-Publication Version

smaller rocks come from the breakage and weathering of larger rocks. .
c.. soil is- made partly from weathered rock and partly from organic materials, and
T that soils differ in their color, texture, capacity to retain water, and ability to
- support the growth of many kinds of plants. - : T
d. fossils provide evidence about the plants and animals that lived long ago, and
-~ scientists learn about the past history of Earth by studying fossils.
e rock, water, plants and soil provide many resources including food, fuel, and
B building materials that humans use. .~ : = : R
.. State Boara.of Ecucatbn . - ik S . Page4
- .~oprovea Science Stancarzs - ¢ o C D oL : : December 9. 1998
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Investigation and Experimentation Co
- 4. Scientific progress is made by asking meaningful questions and conducting carefui
investigq!tions. As a basis for understanding this concept, and to address the content
the other three strands, students should develop their own questions and perform
investigaitions. Students will: ) _ . - . : :
a.  make predictions based on patterns of observation rather than random guessing.

b. measure length, weight, temperature, and liquid volume with appropriate tools
' and express measurements in standard and non-standard units.
c. compare and sort common objects based on two or more physical attributes
(including color, shape, texture, size, weight). : :

d. write or draw descriptions of a sequence of steps, events, and observations.

e. construct bar graphs to record data using appropriately labeled axes. t

f. write or draw descriptions of a sequence of steps, events and observations, and

include the use of magnifiers or microscopes to extend senses. o

g.  follow verbal instructions for a scientific investigation. . .
State Board of Educaudn . . Page 5
Approved Science Standaras , ) December 9. 1998
Pre-Publication Version ’ ‘
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,Grade3

Physncal Sciences

¢

1. Energy and matter have mumgle forms and can be changed from one form to anothe

As a basjs for understanding this concept, students know:

oo

F @™o

energy comes from the sun to the Earth in the form of light. ‘
sojurces of stored energy take many forms, such as food, fuel, and battenes
machines and living things convert stored energy to motion and heat.

energy can be carried from one piace to another by waves, such as water waves

L and sound, by electric current, and by moving objects.

matter has three forms: solid, liquid and gas.

- evaporation and meiting are. changes that occur when the objects are heated

when two or more substances are combined a new substance may be formed

. that can have properties that are different from those of the original materials;

alt matter is made of small particies called atoms, too small to see with our eyes.
people once thought that earth, wind, fire, and water were the basic elements
that made up all matter. ‘Science experiments show that there are over 100

- different types of atoms whlch are dlsplayed on the Penodtc Table of the

Elements.

2 o ght has a source and travels m a dnrectnon As a basis for understandlng this concept
. students/know:

a.
b..
c.

d.

Lnfe Scxences
3. A

sunlight can be blocked to create shadows.

light is reflected from mirrors and other surfaces.

thkz color of light striking an object affects how our eyes see it.
we see objects when lught travehng from an object enters our eye.

dagtatxons in ghyslcal structure or behawor may xmgrove an organism’s chance fo

survwal As a basis for understanding this concept, students know:

a.
b. -

e
d.

e.

lants and animals have structures that serve different functions in growth

. s urvival, and reproduction.

examples of diverse life forms in different envnronments such as oceans,
deserts tundra, forests, grasslands, and wetlands. ’
hwng things cause changes in the environment where they live; some of these
changes are detrimental to the organism or other orgamsms whereas others are

' benef‘ cial.

when the environment changes, some plants and animals survwe and
réproduce and others die or move to new locations.

: some kinds of organisms that once lived on Earth have completely dlsappeared

some of these resembled others that are allve today

.

Earth Sctences o

4. Obiects in the sky move in regular and gredrctable gat‘tern As a basxs for

understanding this concept, students know:

a.. the patterns of stars stay the same, aithough they appear to move across the sky
. nightly, and different stars can be seen in different seasons.
. b how the moon's appearance changes during the four-week lunar cycle.
e telescopes magnify the appearance of some distant objects in the sky, including.
the moon and the planets. The number of stars that can be seen through
S talescopes is dramatically greater than can be seen by the unaided eye.

d. Ehe Earth Is one of several planets that orbit the sun, and the moon orbits the

' art .

e the position of the sun in the sky changes dunng the course of the day and from

- season to season.
- State Boaro of Edudaton . Co ) " i . “Page 6

Approvea Science Standaras - - S S ‘ , o " December 9, 1998
Pre-Publication Version ) : ’ i :

-~ 130




lnvestxgatlon and Expenmentahon ' ‘ '
5. Scientific progress is made by asking meamngful questnons and conductmg careful ,
’-mvesﬂqatlons As a'basis for understanding this concept, and to address the content -
“the other three strands, students should develop thelr own questlons and perfonn '
investigations. Students will: '
- a.  repeat observations to improve: accuracy, and know that the results of slmllar
- scientific investigations seldom turn out exactly the same because of dlfferences '
lnblhe things. belng lnvestxgated methods belng used or uncertamty in. the
' observation. "

b. drﬁerentxate evidence from opinion, and know that sclentxsts do not rely on
o clalms or conclusxons unless they are backed by observations that can be
S conﬁrmed
=t use numerical data in descnblng and companng ob;ects events and
qneasurements o ‘
d: preglct the outcome of a szmple mvesttgatlon and compare the result to the ‘
rediction. .
r.ollect data inan mvestlgatlon and analyze them to develop a Ioglcal conclusuon. o
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| . Grade 4 3

- Physical Sciences. : : ‘ e » e o
1. Electricity and magnetism are related effects that-have many useful applications in

. evervday life. As a basis for understanding this concept, students know:" ‘
a.  how to design and build simple series and parallel circuits using components

. such as wires, batteries, and bulbs. e TR o

b. . how|to build a simple compass and use it to detect magnetic effects, including
‘ Earth's magnetic field. ; L

. electric currents produce magnetic. fields and how to build a simple

c

. electromagnet. S L o

d. the role of electromagnets in the construction of electric motors, electric
generators, and simple devices such as doorbells and earphones.

e, electrically charged objects attract or repel each other. . ’
f. - maglhets have two poles, labeled north and south, and like poles repel each
- other while unlike poles attract each other. ‘ . X
g. electrical energy can be converted to heat, light and motion. -

Life Sciences ' o
2. Il organisms need energy and matter to live and grow. As a basis for understanding
. this concept, students know: - '
a. plants are the primary source of matter and energy entering most food chains.
b.. . prod|ucers and consumers (herbivores, carnivores, omnivores, and
. decomposers) are related in food chains and food webs, and may compete with
each other for resources in an ecosystem.
c. decomposers, including many fungi, insects, and microorganisms, recycle matter
from dead piants and animals. - . ‘

3. Living organisms depend on one another and .on their environment for survival. As a
basis for understanding this concept, students know: v
a. ecosystems can be characterized in terms of their living and nonliving
components.
b. for a‘py particular environment, some kinds of plants and animals survive well,
- some survive less well, and some cannot survive at all. '
c. many plants depend on animals for pollination and seed dispersal, while animals
- depend on plants for food and shelter. ,
d. most microorganisms do not cause disease and many are beneficial.

Earth Sciences |

4. The properties of rocks and minerals reflect the processes that formed them. As a

basis for understanding this concept, students know: .

a. how to differentiate among igneous, sedimentary, and metamorphic rocks by
: their|properties and methods of formation (the rock cycle).
b. . how to identify common rock-forming minerals (including quartz, calcite, feldspar,
mica, and hornblende) and ore minerals using a table of diagnostic properties.
5. Waves. wind. water, and ice shape and reshape the Earth's land surface. As a basis
for understa;nding this concept, students know:
a. some changes in the Earth are due to slow processes, such as erosion, and

some changes are due to rapid processes. such as landslides, volcanic
eruptions. and earthquakes. ] o

b.  .natural processes, including freezing/thawing and growth of roots, cause rocks to
Break down into smaller pieces. . ‘ S
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‘maving water erodes landforms, reshaping the land by taking it away from édmé 2

p!:aces and depositing it as pebbles, sand, silt, and mud in other places

. (weathering, transport. and deposition).

Investigation and Experimentation S N
6. Scientific progress is made by asking meaningful questions and conducting carefui '
investigations. As a basis for understanding this concept, and to address the content -
the other three strands, students should develop their own questions and perform .-
. investigations. Students will: : o

‘a

S Te a oo

differentiate observation from inference (interpretation), and know that scientists’

'explanations-come partly from what they observe and partly from how they
~ interpret their observations. .
measure and estimate weight, length, or volume of objects.
formulate predictions and justify predictions based on cause and effect
*-relationships. o : o o
- conduct muttiple trials to test a prediction and draw conclusions about the

reiationships between results and predictions.

~-construct and interpret graphs from *measurer_ner;t‘s.‘ o
follow a set of written instructions for a scientific investigation.
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Grade5

Physrcal Sciences
- 1. - Elements and

their_ cornblnatlons account for all the varied t es of matter in the world.

As a basis for understanding this concept, students know:

a.
b
c.

v“go‘
 h.

- Llfe Sciences
20

. during chemical reactions, the atoms in the reactants rearrange to form products '

with different properties.

all matter is made of atoms, which may combine to form molecules

metals| have properties in common, such as electrical and thermal conductivity.
Some metals, such as aluminum (Al), iron (Fe), nickel (Ni), copper (Cu), silver
(Ag); gEId (Au) are pure elements while others, such as steel and brass, are

s ‘compo ed of a combination of elemental metals.

eache ement is made of one kind of atom. These elements are organxzed in the
Periodic Table by their chemical properties. -
scientists have developed instruments that can create images of atoms and

. molecdles showing that they are discrete and often occur in well ordered arrays

separate mixtures and identify compounds.-
properties of solid, liquid, and gaseous substances such as sugar (CeH,zoﬁ)

dlfferleirlces in chemical and physical properties of substances are used to

water 4H20) helium (He), oxygen (O,), nitrogen (N;), and carbon dioxide (CQ,). -

~ living organisms and most materials are composed of just a few elements
: jcommon propemes of salts, such.as sodlum chlorlde (NacCl). S

Plants and anlmals have structures for resglratlon, dlgestlon, waste dlsgosal, and
O rans ort of materials.- As a basis for understanding this concept, students know:

many. multlcellular orgamsms have specialized structures to support the transport

~ - of materials,
‘b. " how blood circulates through the heart chambers, Iungs and body, and how
S carbor{ dioxide (CO,) and oxygen (O,) are exchanged in the lungs and tissues.
c. - the sequential steps of digestion, and the roles of teeth and mouth, esophagus,
. -stomach small intestine, Iarge lntestme and colon in the: functxon ofthe
o dlgestlye system.
d.  the role of the kidney in removmg cellular wastes from blood and convertmg
_ them into urine, which is stored in the bladder. = -
e. . how sugar, water, and minerals are transported in a vascular plant
f.  .plants use carbon dioxide (CO;) and energy from sunllght to- buuld molecules of
. . sugar and release oxygen. -
g. plant and animal cells break down sugar to obtam energy, forrmng carbon
duoxlde (COz) and water (resplratlon) ‘ v
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E'arth Sciences ' ] - S : - o '
3. Water on Earth moves between the oceans and land through the processes of

'evagora ion and condensation. As a basis for understanding this concept students

know:
a.  most of the Earth's water is present as salt water in the oceans which cover:
S most of the Earth's surface.
- h. when liquid water evaporates, it turns into water vapor in the airand can
+ . reappear as a liquid when cooled or as a-solid if cooled below the freezing point
- . of water.
~€. - water moves in the air frorn one place to another in the form of ctouds orfog, =
whlch are tiny droplets of water or ice, and falls to the Earth as rain, hall sleet, or» :
L snow o
d. the amount of fresh water, located in rivers, lakes, underground souroes and

'gl'aclers is limited, and'its avallablllty can be extended through recycllng and

_decreased use.
the ongm of water used by their local communities.

el
4 Energvx‘ from the sun heats the Earth unevenlx, causing air movements resultmg

»chang:ng weather patterns. As a basis for understanding this concept, students know
uneven heating of the Earth causes air movements (convection currents) ‘
the influence of the ocean on weather, and the role of the water cycle in weather.

: causes and effects of different types of severe weather. .
' how to use weather maps and weather forecasts to predict local weather and

' ‘at prediction depends on many changing variables. N

‘ le Earth's atmosphere exerts a pressure that decreases wrth dlstance above

thr Earth s surface and |s the same in.all dtrectrons ,
- R The solar system consists of lanets and other bodies that orblt the sun in
.'paths.” As a basis for understanding this concept, students know:

-~ a. thesun, an average star, is the central and largest body in the solar system and -

S is composed primarily of hydrogen and helium. .

.Q_P.U'

fDI

b.. - the solar system includes the Earth, moon, sun, eight other planets and thelr :
~» . 'satellites, and smaller objects such as asteroids and comets. - '
B thb path ofa planet around the sun is due to the gravrtatronal attractnon between

th sun and the planet.

lnvestxgation and Expenmentahon :
6. Scientifi d progress is made by asking meamngful questions and conductxng careful
mvestlgatlons As a basis for understanding this concept, and to address the content.
. the other| three strands, students should develop their. own questlons and perform
investigations. Students will: - -

Coa. classrfy objects (e.g., rocks plant leaves) based on appropnate crxtena
b. ‘dévelop a testable questzon ’ .
G . plan and conduct a simple mvestlgatlon based on a student-developed questron
-+ and write instructions others.can follow to carry out the procedure.” -
~d. ldentrfy the dependent and controiled variables in an investigation.
. identify a single independent variable in a scientific investigation and explam
) _ what will be learned by coilecting data on this. variable: ,
£ select appropriate tools (e.g., thermometers, meter sticks, balances -and
S graduated cylinders) and make quantitative observations. - -
9. ‘record data using appropriate graphic representation (including charts graphs
s and labeled diagrams), and make inferences based on those data. -
h. draw conclusions based on scientific evidence and indicate whether further
S mlormatlon is needed to support a specrﬂc conclusron - .
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i. . write a report of an mvestngatnon that mcludes tests conducted data collected or
evndence examined, and conc!us:ons drawn e : : :
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| Grade6 |
Focus on Ear,th._LSci,ence R,

Plate tectonics explains important features of the Earth's surface and major
events. As the basis for understanding this concept, students know: ]
. a. the|fit of the continents, location of earthquakes, volcanoes, and midocean
-+ ridges, and the distribution of fossils, rock types, and ancient climatic zones

PLATE TECTONICS AND EARTH'S STRUCTURE
1. i

eologic

‘provide evidence for plate tectonics.

- b. thesolid Earth is layered with cold, brittle lithosphere; hot, convecting mantle;
: and dense, metallic core. : ‘ B .
c. lithospheric plates that are the size of continents and oceans move at rates of
: centimeters per year in response to movements in the mantle. :
d. -earthquakes are sudden motions along breaks in the crust called faults, and -
- volcanoes/fissures are locations where magma reaches the surface. S
e. major geologic events, such as earthquakes, volcanic eruptions, and mountain
. building resuit from plate motions. o o . c
f. hovy to explain major features of California deology in terms of plate tectonics

- (including mountains, faults, volcanoes). ; _ ‘
g. honr to determine the epicenter of an earthquake and that the effects of an :
- ~ earthquake vary with its size, distance from the epicenter, local geology, and the .
type of construction involved.

of rock and soil and b  the transportation and

SHAPING THE EARTH'S SURFACE
2. i

Topography is reshaped by weatherin
deposition of sediment.” As the basis for understanding this concept, students know: ,
a. water running downhill is the dominant process in shaping the landscape,
’ including California’s landscape.. R
b. rivers and streams are dynamic systems that erode and transport sediment,
change course, and flood their banks in natural and recurring patterns.
c. beaches are dynamic systems in which sand is supplied by rivers and moved
aloqg the coast by wave action. -

d. earthquakes, volcanic eruptions, landslides, and floods change human and
- - wildlife habitats. - , :

HEAT (THERMAL ENERGY) (PHYSICAL SCIENCE)
3. Heat moves in a predictable flow from warmer objects to cooler objects until all obijects
Ere at the s|‘ame temperature.. As a basis for understanding this concept, students
now: » ik ‘
a. energy can be carried from one place to another by heat flow, or by waves
~including water waves, light and sound, or by moving objects. ,
b. when fuel is consumed, most of the energy released becomes heat ener Y.
c.’ heat flows in solids by conduction (which invoives no flow of matter) and in fluids
by c}onduction and also by convection (which involves flow of matter).
d heat energy is also transferred between objects by radiation; radiation can travel

through space.
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: :N:RGY IN THE _ARTH SYSTEM

4. Many phenomena on the Earth's surface are affected by the transfer of energy throug ‘

radiation and convection currents As a basns for understandlng this concept, students

know:

a

o0

the sun is the major source of energy for phenomena on the Earth's surface,
powerxng winds, ocean currents, and the water cycle.

solar energy reaches Earth through radiation, mostly in'the form of visible hght

heat from Earth's interior reaches the surface primarily through convection.
convection currents distribute heat in the atmosphere and oceans.
drﬁerences in pressure, heat, alr movement and humldnty result in changes of
weather , .

- ECOLOGY (LIFE SClENCE)

5. Organisms in ecosystems exchange energy ‘and nutrients among ‘themselves and with

the environment. As a basis for understanding this concept, students know:

energy entering ecosystems as sunlight is transferred by producers into chemical’

a.
‘ energy through photosynthesis, and then from organism to orgamsm in food
ﬁ webs. "
b. oyer time, matter is transferred from one organism to others in the food web, and
. between organisms and the physical environment.
c. .populatlons of organisms can be categorized by the functlons they serve in an
: ecosystem
Td. different kinds of organisms may play similar ecologxcal roles in similar biomes.
e. . the number and types of organisms an ecosystem can support depends on the
resources available and abiotic factors, such as quantity of light and water range
. of temperatures and soil composition. ‘
RESOURCES ’
6. -'Sources|of energy and materials differ in amounts, dlstrlbutlon usefulness, and the
kme required for their formation. As a basis for understanding th|s concept, students
now:
S a. thje utility of energy sources is determined by factors that are involved in
» convertmg these sources to useful forms and the consequences of the
oo conversnon process.
“b. different natural energy and material resources, mcludmg alr sail, rocks,
minerals, petroleum, fresh water, wildlife, and forests, and classnfy thern as
. o renewable or nonrenewable. .
e

natural origin of the materials used to make common objects.

lnvestngatxon and Experimentation

7. Scientific progress is made by asking meamngful questions and conducting careful
investigations. As a basis for understanding this concept, and to-address the content the
other three strands, students should develop their.own questlons and perform -
investigations Students.will:

a.
b.

—

develop a hypothesis. :
select and use appropriate tools and technology (mcludmg calculators

.computers balances, spring scales, microscopes, and bnnoculars) to perform

tests. collect data, and display data.

construct appropriate graphs from data and develop quahtatlve statements about
the relationships between variables.

communicate the steps and results from an mvestlgatxon in written reports and
verbal presentations.

recogmze whether evidence is consnstent with a proposed explanation.

read a topographic map and a geologic map for evidence prowded on the maps.
and construct and mterpret a snmple scale map.
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interpret events Dy sequéhce ang ume rrom natwrai pnenomena (e i

’ g enc , .g., ret ,
ages of rocks and intrusions).. ' (8.9 reuve
identify changes in natural phenomena over time without manipulating the
phenomena (e.g., a tree limb, a grove of trees, a stream, a hillsiope).
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Grade 7
Focus on Life Science

. CELL BIOLOGY

1. . Alllivingo ganlsms are composed of cells, from gust one to many tnﬂlons, whose detallb

usually are visible only through a mlcroscoge As a basus tfor understandmg thxs
concept, students know:

oo

ap

o

i
GENETICS
2.

cells function similarly in all living orgamsms
the(characteristics that distinguish plant cells from ammal cells, mcludmg

chloroplasts and cell walls.

the| nucleus is the repository for genetic information in plant and animal cells.
mitochondria liberate energy for the work that cells do, and chloroplasts capture
surlmght energy for photosynthesis.
cells divide to increase their numbers through a process of rmtos:s whxch results
tt\rr‘o daughter cells with identical sets of chromosomes : ’
ulticellular organisms develop. their cells dxfferenttate

A typical cell of any organism contains genetic instructions that sg‘emﬂ its traits. Those

traits may be modified by envuronmental influences. As a basis for understanding this
concept, students know:

a.
b.

c.
d.

EVOLUTION
3.

" parent.
£

thq differences between the life cycles and reproduction of sexual and asexual
organisms.
sexual reproduction produces offspnng that inherit half thenr genes from each

inherited trait can be determined by one or more genes.
plant and animal cells contain many thousands of different genes -and typically
have two copies of every gene. The two copies (or alleles) of the gene may or
mayy not be identical, and one may be dominant in determmmg the phenotype
wh le the other is recessive.

A is the genetic material of living orgamsms and is located in the
chromosomes of each cell. ~ . .

Biological evolution accounts for the dlversgy of species developed through gradual

processes over many generations. As a basis for understandmg this concept, students

know:
a.: both genetic variation and environmental factors are causes of evolution and
diversity of organisms.
“b. the reasoning used by Darwin in making his conclusion that natural selection is
the mechanism of evolution.
how independent lines of evidence from ?eology, fossils, and comparatwe
anatomy provide a basis for the theory of evolution.
.d. how to construct a simple branching diagram to classify living groups of ‘
orgamsms by shared derived characteristics, and expand the diagram to include
- fossil organisms.
e. - xﬂmcnon of a species occurs when the environment changes and the adaptlve
charactenstlcs of a species are insufficient for its survnval
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EARTH AND L| T -

4. Evidence from rocks allows us to understand the evolution of life on Earth. As the basis
for und erstanding this concept, students know: : - v
a. .
b.

S d.

~

FE HISTORY (EARTH SCIENCE) |

Earth processes today are similar to those that occurred in the past and slow -
geologic processes have large cumulative effects over long periods of time. -

as major volcanic eruptions or the impact of an asteroid. : o
he rock cycle inciudes the formation of new sediment and rocks:. Rocks are

_ Lhe history of life on Earth has been disrupted by major catastrophic events, such ‘
t

1bfte'n found in layers with the oldest generaily on the bottom. .
evidence from geologic layers and radioactive dating indicate the Earth is
approximately 4.6 billion years old, and that life has existed for more than 3
billion years. o )

fossils provide evidence of how life and 'envir'onmenta‘l conditions have phangéd.

associated changes in climate and geographical connections, have affected the

-, past and present distribution of organisms.

g

STRUCTURE AND FUNCTION |
5. The anatomy and ph

of structure and function. As a bas

coa

o

a o

o

g.

~ovules, seeds, and fruit.

. gow to explain significant developments and extinctiohs of plant and animal life

n the geoiogic time scale. ‘ _ .

YSTEMS . )

f plants and animals illustrate the complementary nature
is for undetstandin? this concept, students know:

plants_and animals have levels of organization for structure and func;ion,

siology o

_itpcmdxng cells, tissues, organs, organ systems, and the whole organism.

how the reproductive qrgahs of ’tﬁe_ huiﬁén female and male generate eggs and
sSperm,-and how sexual activity may lead to fertilization and pregnancy.

- the function of the umbilicus and placenta during pregnancy. .

the structures and processes by which flowering plants generaie pollen and

how to relate the structures of the eye and ear to their functions.

PHYSICAL‘ PRINCIPLES IN LIVING SYSTEMS (PHYS'CAL SCIENCE)
‘6. Physical principles underiie bialogi ru

u

aoow

Ta

nderstanding this concept, stude

ctures and functions. As a basis for
nts know: ' ‘ :
visible light is a small band within a very broad electromagxpetic spectrum.

nci -bioclogical st

for an object to be seen, light emitted by or scattered from it must enter the -eyé;"
light travels in straight lines except when the medium it travels through changes.
how simple lenses are used in a magnifying glass, the eye, camera, telescope,

* and microscope. v : :
- white light is a mixture of many wavelengths (colors), and that retinal cells react

differently with different wavelengths. :

lig]‘ht interacts with matter by transmission (including: refraction), absorption, or
scattering (including reflection). c . L :
the angle of reflection of a light beam is equal to the angle of incidence. )
how to compare joints in the body (wrist, shoulder, thigh) with structures used in
machines and simple devices (hinge, ball-and-socket, and sliding joints). L
how levers confer mechanical advantage and how the application of this principle
applies to the musculoskeletal system,. _ co ) R .
contractions of the heart generate blood pressure, and heart valves prevent

backflow of bload in the circulatory system.
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L L. C
Investigation and Experimentation RIS S P I o
‘7. Scientific progress is made by asking meaningful questions and conducting careful
’inveStigations".. As a basis for understanding this concept, and to address the content .
. the other three strands, students should develop their own questions and perform
investigations. Students will: ; o ‘ ‘
©.a. . .select \and use appropriate tools and technology (including calculators,
'~ computers, balances, spring scales, microscopes, and binoculars).to perform
tests, collect data, and display data. : ' )
b. utilize ]é variety of print and electronic resources (including the World Wide Web)
- tocollect information as evidence as part of a research project. :
c. communicate the logical connection among hypothesis, science concepts, tests
conducted, data collected, and conclusions drawn from the scientific evidence. S

d. . construct scale models, maps and appropriately labeled diagrams to ,
communicate scientific knowledge (e.g., motion of Earth’s plates and cell
structure). . . . : Lo :

. e. communicate the steps and results from an investigation in written reports and -

verbai presentations.
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Grade 8 S
Focus on Physrcal Scrence

MOTlON

The veloc rtv of an object is the rate of chanoe of its posmon As a basrs for

understanding this concept, students know:

Ca.

o

oA

FORCES

. position is defined relative to some choice of standard reference pomt and aset ~
 of reference directions. -

1

_ average speed is the total distance traveled divided by the total tlme elapsed
C Thle speed of an object along the path traveled can vary.

how to solve problems involving distance, time, and average. speed
Hescnbe the velocity of an object one must specrfy both direction. and speed

' changes in velocity can be changes in speed, direction, or both.

ow to interpret graphs of position: versus time and speed versus tlme for motlon e

_,f‘m a smgle drrectlon

2. Unbalanced forces cause changes in velocrg As a basrs for understandrng thrs

S concept lstudents know:

S a. a force has both dlrectlon and magnitude. . -
“b. wl'len an object is subject to two or more forces at once, the effect is the
s cumulative effect of all the forces.
'c. . whenthe forces on an object are balanced the motlon of the object does not
© ..~ change.
ode o hdw to rdentrfy separately two or more forces actlng ona srngle static ob;ect
o |fnclud|ng gravity, elastrc forces due to tensron or compressron in matter, and
- . friction
- N wnen the forces on an object are unbalanced the ob;ect wrll change rts motion
-~ (thatis, it will speed up, slow down, or change direction).
S PR the greater the mass of an object the more force is needed to achieve the same
. change in motion.
‘ g. - é role of gravrty in formmg and marntamrng planets stars and the: solar system
STRUCTURE OF MATTER - - ‘ ) '
-3. . Elements have distinct grogertres and atomic structure. All matter is comprised of one

' ormore of_ over 10C elements. As a basrs for understandrng this concept students

know: .
‘a.

b.’ S

- tl‘;e structure of the atom and how it is composed of protons neutrons and o
- electrons. 2
. co‘mpounds are formed by combining two or more different elements.

' Compounds have properties that are different from the constituent elements. .

atoms and.molecules form solids by building up repeating patterns such as the

“crystal structure of NaCl.or long chain polymers.
o the states (solid, liquid, gas) of matter depend on molecular motion. :
"' inlsolids the atoms are closely locked in position and can only vibrate, in liquids

‘the atoms and molecules are more Ioosely connected and can colllde with and

.. move past one another, while in gases the atoms or molecules are free to move B o ‘
_independently, colliding frequently : L
" haw to use the Penodrc Table" o ldentrfy elements in srmple compounds
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EARTH IN THE SOLAR SYSTEM (EARTH SCIENCE) - B o
4. The structure and composition of the universe can be leamed from the study of stars
and galaxies, and their evolution. As a basis for understanding this concept, students -

know: :
a. gaellaxies are clusters of billions of stars, and may have different shapes.

b.  the sun is one of many stars in our own Milky Way galaxy. Stars may differ in
o size, temperature, and color.. . : ‘ § C
‘¢. - how to use astronomical units and light years as measures of distance between

the sun, stars, and Earth. ) . . o o
rs are the source of light for all bright objects in outer space. The moon and

d. sta
-~ planets shine by reflected sunlight, not by their own light. »
~e.  the appearance, general composition, relative position and size, and motion of
ob?tee’:ts in the solar system, including planets, planetary satellites, comets, and
© asteroids. . » o ' , S
~ REACTIONS | R R o ' . PP
- 5. Chemical reactions are processes in which atoms are rearranged into different

- combinations of molecules. As a basis for understanding this concept, students know:
a. - reactant atoms and molecules interact to form products with different chemical
S properties. - ' . . L
b, thejidea of atoms explains the conservation of matter: in chemical reactions the
- . number of atoms stays the same no matter how they are arranged, so their total
‘mass stays the same.. o v v

¢ chemical reactions usually liberate heat or absorb heat. . S
d. physical processes include freezing and boiling, in which a material changes -
form with no chemical reaction. : ‘

s “°";V to determine whether a solution is acidic, basic or neutral.
CHEMISTRY OF LIVING SYSTEMS (LIFE SCIENCE) SRR
6. = Princi les|of chemist underiie the functioning. of

- understanding this concept, students know: -

biQ‘lq ical systems. As a basis for

a. . carbon, because of its ability to combine in many ways with itself and other

. elements, has a central role in the chemistry of living organisms.

b. living organisms are made of molecules largely consisting of carbon, hydrogen, .
nitrogen, oxygen, phosphorus and sulfur. S . - .

c. ' living organisms have many different kinds of molecules including small ones

such as water and sait, and very large ones such as carbohydrates, fats,
proteins and DNA, - , L

PERIODIC TABLE ’
7.

The organization of the Periodic Table is based on the properties of the elements and -

reflects the structure of atoms. As a basis for understanding this concept, students

know: T . ‘
a. . how to identify regions corresponding to metals, nonmetais and inert gases.
b. elements are defined by the-number of protons-in the nucleus:-which is called

the latomic number. Different isotopes of an element have a different number of
: neutrons in the nucleus. o : ' ' ‘
c. substances can be classified by their properties, including melting temperature,
~ density, hardness, heat, and electrical conductivity. . o
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DENSIW AND BUOYANCY e o " ! R
8. All objects experience a buoyant force when nmmersed ina ﬂuxd As a basxs for
BRI understandmg this concept, students know: - . i P L
CLoan densxty is mass per unit volume.
" b. - how to caiculate the density of. substances (regular and :rregular sohds and
, quunds) from measurements of mass and volume.

f'_'c". “ the buoyant force on an object in a fluid is an upward force equal to the werght of
. thefluid'it has displaced.. , ,
do how to predict whether an object wm ﬂoat or sink.

: Invesugauon and Expenmentatxon : R
9. . Scientific progress is made by asking meanmgful questlons and conductmg careful o

. investigations. As a basis for understanding this concept, and to address the content

- the other three strands, students should develop their own questlons and perforrn o
"'mvesttgatlons Students will: : L

a. . lan and conduct a scientific mvestrgatnon to test a hypothes:s
© b.. .. evaluate the accuracy and reproducxbtll of data. -
e drstmgulsh between variable and controlled parameters ina test.. o
ade . recogmze the slope of the linear graph as the constant in the relatlonshlp y-kx« -
e and apply this to interpret %mphs constructed from data. . :
~.e. .~ construct appropriate graphs from data and develop. quantrtatlve statements
e ‘about the relationships between variables.
- f.. - apply simple mathematical relationships to determine one. quantlty glven the
R ‘jcther two (including speed = distance/time, density = mass/volume force -_-
-~ -pressure x area, volume=area x height). ‘-
gl drstmgu:sh between llnear and non-hnear relatxonshlps ona graph of data
_.State Boarg of Education .. . T T T pageat
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Physics
MOTION AN
1.

a o

(L

—_ e
[ ]

ommﬁ Ll e
‘Newton's laws predict the motion of most objects. As a basis for understanding this

' Grades 9-12

)

concept, students know:. . »

oo

how to solve problems involving constant speed and average speed. o
when forces are balanced no acceleration occurs, and thus an object continues

. to move at a constant speed or stays at rest (Newton's First Law).

- how to|apply the law F=ma to solve one-dimensional motion problems involving
- constant forces (Newton's Second Law). . L

~when one object exerts a force on a second object, the second object always
" exerts a force of equal magnitude and opposite direction. - (Newton's Third Law).

the relationship between the universal law of gravitation and the effect of gravity

" on an bbject at the surface of the Earth.

applying a force to an object perpendicular to the direction of its motion causes
the object to change direction but not speed (for example, the Earth’s

gravitational force causes a satellite in a circular orbit to change direction but not .

- speed).

. e

- circular motion requires application of a constant force directed toward the center

of the circle.

Newton's Laws are not exact but they provide very good approximations unless .
an object is moving close to the speed of light or is small enough that the .
quantum effects are important. , . S ‘

how th solve two-dimensional trajectory problems. :

how to resolve two-dimensional vectors into their components and calculate the

- magnitude and direction of a vector from its components.

how to solve two-dimensional problems involving balanced forces (statics).
how to solve problems in circular motion, using the formula for centripetal
accelération in the following form: a=v*/r. :

how to solve problems involving the forces between two electric charges at a
distance (Coulomb's Law) or the forces between two masses at a distance -

(Universal gra}vitation).

' CONSERVATION OF ENERGY AND MOMENTUM :
The laws of conservation of eneray and momentum provide a way to predict and

2.

a=po 0

know:

o

" describe the movement of objects. As a basis for understanding this concept, students

how to cal‘cu‘llate kinetic energy using the formula E=(1/2)mV>. o
how to calculate changes in gravitational potential energy near the Earth using
the farmula (change in potential energy) =mgh change in the elevation).

" how to solve problems invoiving conservation of energy in simple systems such

as falling objects.

how:to calculate momentum as product mv.

- momentum is a separately conserved quantity, different frorrf energy. -

an unbalanced force on an object produces a change in its momentum.
how to solve problems involving elastic and inelastic collisions in one dimension
using the principles of conservation of momentum and energy. : '

how (d solve problems involving conservation of energy in simple systems with
various sources of potential energy, such as capacitors.and springs. LA
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HEAT AND THERMODYNAMICS

3. Energy cannot be created or destroyed although in many processes energy is
transferred to the environment as heat. As a basis for understanding this concept,
students know: ,

a. heat flow and work are two forms of energy transfer between systems.

b. the work done by a heat engine that is working in a cycle is the difference
between the heat flow into the engine at high temperature and the heat flow out
at a lower temperature (First Law of Thermodynamics) and that this is an
example of the law of conservation of energy. _

c. thermal energy (commonly called heat) consists of random motion and the
vibrations and rotations of atoms and molecules. The higher the temperature,
the greater the atomic or molecular motion.

d. most processes tend to decrease the order of a system over time, and energy
levels are eventually distributed uniformiy.

e. entropy is a quantity that measures the order or disorder of a system, and is
larger for a more disordered system.

/A the statement "entropy tends to increase” is a law of statistical probability that
govems all closed systems (Second Law of Thermodynamics).

g.*  how to solve problems involving heat flow, work, and efficiency in a heat engine
and know that all real engines have some heat flow out.

WAVES :

4. Waves have characteristic properties that do not depend on the type of wave. As a
basis for understanding this concept, students know:

a. waves carry energy from one place to another.

b. how to identify transverse and longitudinal waves in mechanical media such as
springs, ropes, and the Earth (seismic waves).

(o how to solve problems involving wavelength, frequency, and wave speed.

d. sound is a longitudinal wave whose speed depends on the properties of the
medium in which it propagates.

e. radio waves, light and X-rays are different wavelength bands in the spectrum of
electromagnetic waves whose speed in vacuum is approximately 3x10°® m/s
(186,000 miles/second).

f. how to identify the characteristic properties of waves: interference (beats),
diffraction, refraction, Doppler effect, and polarization.

ELECTRONIC AND MAGNETIC PHENOMENA :

5 Electric and magnetic phenomena are related and have many practical applications.
As a basis for understanding this concept, students know-

a. how to predict the voitage or current in simple direct current electric circuits
constructed from battenes, wires, resistors, and capacitors.

b. how to solve problems involving Ohm's law.

c. any resistive element in a DC circuit dissipates energy which heats the resistor.
Students can caiculate the power (rate of energy dissipation) in any resistive
circuit element by using the formula Power = (potential difference IR) times
(current I) = I’R.

d. the properties of transistors and their role in electric circuits.

e. charged particles are sources of electric fields and experience forces due to the
electric fields from other charges.

f. magnetic materials and electric currents (moving electric charges) are sources of
magnetic fields and experience forces due to magnetic fields of other sources.

g. how to determine the direction of a magnetic field produced by a current flowing
in a straight wire or in a coil. ‘
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Chemistry

' cha,Lging magnetic fields produce electric fields, thereby inducing currents in -

' nearby conductors. . e - T .
plasmas, the fourth state of matter, contain ions and/or free electrons and A
conduct electricity. - : - S P
electric and magnetic fields contain energy and act as vector force fields.

the force on a charged particle in an electric field is gE, where E s the electric

- field at the position of the particle and q is the charge of the particle. ‘

how to calculate the electric field resulting from a point charge.

- Static electric fields have as their source some arrangement of eleéfric charges.

the force on a moving particle (with charge q) in a magnetic field is qv8 sin(a) -
where a is the angle between v and B (v and B are the. magnitudes of vectorsv
'ahnd F respectively), and students use the night-hand rule to find the direction of
this force. o : : : ‘ P
how !to apply the concepts of electrical and gravitational potential energy to solve .
problems involving conservation of energy. - o .

ATOMIC AND MOLECULAR STRUCTURE - e, cn
1. The Periodic Table displ s the elements in increasing atomi number and shows how
~ Rerodicity of the physical and chemical properties of e elements relates to atomi T

 struct
e

b.

c.

- atoms and mo

CHEMICAL BONDS = | -
20 Biolo. ical_chemi

ure,. As a basis for understanding this concept, students know: N o
how to relate the position of an element in the Periodic Table to its atomic -
number and atomic mass. ' '

- how to use the Periodic Table to idéntify'metals, semimetals, honm‘etal‘s‘, and

'haloglens. _ o » _ , S :
how to use the Periodic Table to identify alkali metals, alkaline earth metals and

transition metals, and trends in ionization energy, electronegativity, and the

relative sizes of jons and atoms.

 how to use the Periodic Table to determine the number of electrons available fo; v

‘bonding. : . v _
the nu‘cleus is much smaller.in size than the atom yet contains most of its mass.

~how to qsé the Periodic Table to identify the lanthanides and actinides, and -
- trar;saqtlnide elements, and know that the transuranium elements were man

made | » , , . . .
how {o relate the position of an élement in th_'e periodic table to its quantum

Xperimental basis for Thomson's discovery of the electron, Rutherford's
nuc/ea:r atomn, Millikan’s ojf drop expenment, and Einstein's explanation of the
photoelectric effect, _ - C o

. frequency is related to the energy spacing between levels using Planck’s

relationship (E =hv).

for ‘
ecules. As a basis for understanding this'concept, students know:-

‘a. . atoms combine to form molecules by sharing electrons to form covalent or
metallic bonds, or.by exchanging electrons to form ionic bonds. e
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chemical bonds between atoms in molecules such as H,, CH,, NH,, H,CCH,, N,.
Cl;, and many large biological molecules are covalent. : o _
salt crystals such as NaCl are repeating patterns of positive and negative ions
held together by electrostatic attraction. : R

in a liquid the inter-molecular forces are weaker than in a solid, so that the
molecules can move in a random pattern relative to one-another.

how to draw Lewis dot structures. v :

how to predict the sh‘ape of simple molecules and their polarity from Lewis dot »

- structures.

h¢w electronegativity and ionization energy relate to bond formation.

how to identify solids and liquids held together by Van der Waals forces or .
h)‘bdmgen bonding, and relate these forces to volatility and boiiing/meiting point
teg;peratures. ' '

 CONSERVATION Eos MATTER AND STOICHIOMETRY S ”
© 3. The conservation of atoms in chemical reactions leads to the principle of conservation
of matter and the ability to calcuiate the mass of products and reactants. As a basis for

understanding this concept, students know:

a. ‘how to describe chemical reactions by writing balanced equations. :

b. the quantity one mole is defined so that one mole of carbon:12 atoms has a
mass of exactly 12 grams. = . i LT ' .

c. one mole equals 6.02x10% particles (atoms or molecules).

d. how to determine molar mass of 3 molecule from its chemical formula and a
tab:!e of atomic masses, and how to convert the mass of a molecular substance:
to moles, number of particles or volume of gas at standard temperature and
pressure, : , e

€. how to calculate the masses of reactants and products in a chemical reaction

. from the mass of one of the reactants or products, and the relevant atomic
masses. ‘ . ‘ :

£ how ta calculate percent yield in a chemical reaction.

g.°  how to identify reactions that involve oxidation and reduction and how to balance

T oxidation-reduction reactions. -
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GASES AND THEIR PROPERTIES '@ - :
4.

know:

mea oo w

~T @
’ LI

ACIDS.AND BASES
o5

The Kinetic Molecular theory describes the motion of atoms and r'nolecul‘es and '
explains the properties of gases. As a basis for understanding this concept, Students - .
the random motion of molecules and their collisions with a surface create the

observable pressure on that surface. - ) v
the_] random motion of molecules expiains the diffusion of gases. N . _
how to apply the gas laws to relations between the pressure, temperature, and
volume of any amount of an ideal gas or any mixture of ideal gases. .
t,hel values and meanings of standard temperature and pressure (STP).

- how to convert between Celsius and Keivin temperature scales. _

there is no temperature lower than 0 Kelivin

|

- the| kinetic theory of gases relates the absolute temperature of a gas to the
- average kinetic energy of its molecules or atoms. o L
f Zow to solve problems using the ideal gas law in the form PV=nRT.

oJIv to apply Dalton's Law of Partial Pressures to describe the comiposition |
gases, and Graham's Law to describe diffusion of gases. . : ;

Acids, bases, and salts are three classes of . comgounds'that form fons in water -
solutions. |As a basis for understanding this concept, students know:

o

¢
d.
e.”
ﬁ L 4

S g- : ‘
SOLUTIONS
6.

a

.ao0o

thelobservable properties of acids, bases and salt solutions. .
acids are hydrogen-ion-donating and bases are hydrogen-ion-accepting

substances.

‘ ‘tsjtrqng acids and bases fully dissociate and weak acids and bases partially -
- dissociate. o , ' : )
“how to use the pH scale to characterize acid and base soiutions.

the|Arrhenius, Brensted-Lowry, and Lewis acid-base definitions. B
how to calculate pH from the hydrogen ion concentration. :
buffers stabilize pH in acid-base reactions. -

Solutions are homogenous mixtures. of two or more substangs. As a basis for
understanding this concept, students know: . o : .

definitions of solute and solvent. = . '

-hov{/ to describe the dissoiving process as a result of random molecular motion.
, temperature. pressure, and surface area affect the dissolving process. _
- how to calculate the concentration of a solute in terms of grams per liter,

- molarity, parts per million and percent composition a o

the relationship between the molality of solute in a solution, and the solution’s

‘depressed freezing point or elevated boiling point.

how molecules in solution are separated or purified by the methods of |

‘chromatography and distillation.

" CHEMICAL THERMODYNAMICS.
4

Ener

is exchanged or transformed in all chemical reactions and physical changes of

. .matter. As a basis for understanding this concept, students know:

a. ?ow to describe temperature and heat flow in terms of the motion of molecules
or atoms)” = - - S c S S :
b. chemical processes can either release (exothermic) or absorb (endothermic)
thermal energy. ' e S R '
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c. energy is released when a material condenses or freezes and absorbed when 3
R ‘matenial evaporates or meits. . , L . v
-d.. how to solve problems involving heat flow and temperature changes, using
: known values of specific heat, and latent heat of phase change.
e - how to apply Hess's Law to calculate enthalpy change in a reaction. .
f.* . how to use the Gibbs free eénergy equation to determnine whether a reaction -
WTUId be spontaneous. o ‘ -
REACTION RATES o S
8. Chemical reaction rates depend on factors that influence the frequency of collision of
- Ieactant molecules. As a basis for understanding this concept, students know:
~.a.'  the rate of reaction is the decrease in concentration of reactants or the increase
in |concentration of products with time. '

b. how reaction rates depend on such factors as concentration, temperature, and
pressure. o : ‘ -
c. the role a catalyst plays.in increasing the reaction rate.

1 . , :
d.*  the definition and role of activation energy in a chemical reaction

CHEMICAL EQUILIBRIUM ‘
9.

Chemical equilibrium is a dynamic process at the molecular level. As a basis for
/understali‘wing this concept, students know:

1

a. how to use LeChatelier's Principle to predict the effect of changes in
o ‘concentration, temperature and pressure. o
b. equilibrium is established when forward and reverse reaction rates are equal.

€.”  how to write and calcuiate an equilibrium constant expression for a reaction.

ORGANIC AND BIOCHEMISTRY , ‘
10. " The bonding characteristics of carbon lead to many different molecules with varied

sizes, shapes, and chemical properties, providing the biochemical basis of life. Asa -
basis for understanding this concept, students know:

a. large molecuies (polymers) such as proteins, nucleic acids, and starch are
formed by repetitive combinations of simple sub-units. . :
b. - the bonding characteristics of carbon lead to a large variety of structures ranging

fro:r_n simple hydrocarbons to complex polymers and biological molecules.-
amino acids are the building blocks of proteins. ‘

d."  the system for naming the ten simplest linear hydrocarbons and isomers
- containing single bonds, simple hydrocarbons with double and triple bonds, and
- simple molecules containing a benzene nng. ' :
e."* hdt{‘m to identify the functional groups which form the basis of alcohols, ketones,
ethers, amines, esters, aldehydes, and organic acids.
f* the - R-group structure of amino acids and how they combine to form the
. polypeptide backbone structure of proteins.
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NUCLEAR PROCESSES

11,

BiologyiLife

BioLogy - o s _ _
Fundamental life processes of plants and animals depend on a variety of chemical
reactions that are carried out in specialized areas of the organism's cells. As a basis for

- CELL
1.

Nuclear processes are those in which an atomic nucleus changes, including radioactive
- decay of naturally occumng and man-made isotopes,_nuclear fission_and nuclear

fusion.
a.

®.

o

Ad
g

understanding this concept, students know:

a.

b.

™

T a

o~

As a basis for understanding this concept, students know:

protons and neutrons in the nucleus are held together by strong nuclear forces
which are stronger than the electromagnetic repuision between the protons.
the energy release per gram of material is much larger in nuclear fusion or
fission reactions than in chemical reactions: change in mass (calcuiated by
E=mc?) is small but significant in nuclear reactions. S . :
many naturally occurring isotopes of elements are radioactive, as are isotopes
formed in nuclear reactions.

the three most common forms of radioactive decay (alpha, beta, gamma) and
how the nucleus changes in each type of decay. ) '
alpha, beta, and gamma radiation produce different amounts and kinds of

damage in matter and have different penetrations.

how to calculate the amount of a radioactive substance iemaining afteran .
irptegra/ number of half lives have passed,

- Protons and neutrons have substructure and consist of particles called quarks.

Sciences

cells are enclosed within semi-permeable membranes that regulate their
interaction with their surroundings. / :

enzymes are proteins and catalyze biochemical reactions without altering the
reaction equilibrium. The activity of enzymes depends on the temperature, ionic
conditions and pH of the surroundin?s. ‘

how prokaryotic cells, eukaryotic cells (including those from plants and animals),
and viruses differ in complexity and general structure.

the Central Dogma of molecular biology outlines the flow of information from .
trgnsc‘:ription of RNA in the nucleus to transiation of proteins on ribosomes in the
cytoplasm. ' - :
th'e role of the endoplasmic reticulum and Golgi apparatus in secretion of
proteins.

us:able energy is captured from sunlight by chloroplasts, and stored via the
synthesis of sugar from carbon dioxide.

the role of the mitochondria in makin? stored chemical bond energy available to
cells by completing the breakdown o ‘glucose to carbon dioxide.

most macromolecules (polysaccharides, nucleic acids, proteins; lipids) in cells
and organisms are synthesized from a_small collection of simple precursors.

. how chemiosmotic gradients in the mitochondria and chloroplast store energy for

ATP production. ) ,
how eukaryotic cells are.given shape and intemal organization by a cytoskeleton
and/or cell wall, .- e v
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- GENET
- 2.

. oo

IcS , .
Mutation and sexual reproduction lead to genetic variation in a popuiation. As a basis

for understanding this concept, students know: o .
a. meif‘:sis is an early step in sexual reproduction in which the pairs of :
chromosomes separate and segregate randomly during cell division to preduce
garr'ietes containing one chromosome of each type. o .
only certain cells in a multicellular organism undergo meiosis ‘
how random chromosome segregation expiains the probability that a particular
allele will be in a gamete. , L : - :
new combinations of alleles may be generated in a zygote through fusion of -
male and female gametes (fertilization). v v _ .
e. w,hy[ approximately haif of an individual's DNA sequence comes from each

.. parent. . .o ‘ S
f. the g"ole of chromosomes in determining an individual's sex. :

g how to predict possible combinations of alleles in a zygote from the genetic

-makeup of the parents.

A multic‘elILLlar organism develops from a single zygote, and its phenotype depends on

its genotype, which is established at fertilization. As a basis for understanding this

concept, students know: ' :

a. how to predict the probable outcome of phenotypes in a genetic cross from the
genotypes of the parents and mode of inheritance (autosomal or X-linked,
dominant or recessive). . _

b.  'the genetic basis for Mende!'s laws of segregation and independent assortment.

c.” . how to predict the probable mode of inheritance from a pedigree diagram
showing phenotypes. f : v

d.*  how to use data on frequency of recombination at meiosis to estimate genetic
distances between loci, and to interpret genetic maps of chromosomes.:

4. Genes are |3 set of instructions, encoded in the DNA sequence of each organism that
specify the|sequence of amino acids in proteins characteristic of that orqganism. As a
basis for understanding this concept, students know: ‘

a. the general pathway by which ribosomes synthesize proteins, using tRNAs to
translate genetic information in mRNA. . '

-b. how to apply the genetic coding rules to predict the sequence of amino acids

. from a sequence of codons in RNA. ‘

c. how mutations in the DNA sequence of a gene may or may not affect the
expression of the gene, or the sequence of amino acids in an encoded protein.

d. specialization of cells in multicellular organisms is usually due to different

. patterns of gene expression rather than to differences of the genes themselves.

e. proteins can differ from one another in.the number-and sequence of amino acids.

£ why pproteins. having different amino acid sequences typically have different
shapes and chemical properties: ! g : ‘ :

5. The genetic composition of celis can be altered by incor oration of exogenous DNA into

: the cells. ,3"5 a basis for understanding this concept, students know:

a. the general structures and functions of DNA, RNA, and protein. o

b. how tto apply base-pairing rules to explain precise copying of DNA during semi-
conservative replication, and transcription of information from DNA into mMRNA.

c. how genetic engineering (biotechnology) is used to produce novei biomedical

. and agricultural products. - . ' ‘
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ECOLOGY
8.

EVOLUTION

The frequency of an allele in a gene pool of a population depends on many factors, and -

7.

g -

ar-

e.°

how basic DNA technology (restriction digestion by endonucleases, gel
electrophoresis, ligation, and transformation) is used to construct recombinant

DNA molecules. . L . i .
how exogenous DNA can be inserted into bactenal-cells in order to a(ter their

genetic makeup and support expression of new protein products.

Stability in lan ecosystem is a balance between competing effects. As a basis for
understanding this concept, students know:

a.
b.

c.

bt

.g.'

bio‘iiversity is the sum total of different kinds of organisms, and is affected by
alterations of habitats. o

how to analyze changes in an ecosystem resulting from changes in climate,
hurq‘an activity, introduction of non-native species, or changes in population size.
how fluctuations in population size in an ecosystem are determined by the
relative rates of birth, immigration, emigration, and death. )
how water, carbon, and nitrogen cycle between abictic resources and organic
matter in the ecosystem and how oxygen cycles via photosynthesis and
respiration. : - . , . .-
a vital part of an ecosystem is the stability of its producers and decomposers.

at each link in a food web, some energy is stored in newly made structures but
much is dissipated into the environment as heat and this can be represented in a
food pyramid. . _ : ‘

how to distinguish between the accommodation of an individual organism to its
environment and the gradual adaptation of a lineage of organisms through
genetic change. :

may be stable or unstable over time. As a basis for understanding this concept,

students know:

a.

~ why natural selection acts on the phenotype rather than the genotype of an -

organism. ] L
whyi alleles that are lethal in a homozygous individual may be carried ina
heterozygote, and thus maintained in a gene pool. ,

new mutations are constantly being generated in a gene peol. .
variation within a species increases the likelihood that at least some members of
a species will survive under changed environmental conditions.

the conditions for Hardy-Weinberg equilibrium in a population, and why these
conditions are not met in nature. '
how to solve the Hardy-Weinberg equation to determine the predicted frequency

}

of genotypes in a popuiation, given the frequency of phenotypes.

" Evoldtion is the resuit of denetic changes that occur in constantly changing

environments. As a basis for understanding this concept, students know:

ow

vao

how“ natural selection determines the differential survival of groups of organisms.
a great diversity of species increases the chance that at least some organisms
survive large changes in the environment. . ——— oz
the effects of genetic drift on the diversity of organisms in a population.
reproductive or geographic isolation affects speciation. . ' C
how to analyze fossil evidence with regard to bioclogical diversity, episodic

speciation, and mass extinction. . :
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f.° ' how'to use comparative embryology, DNA or protein sequence comparisons,
K -and other independent sources to create a branching diagram (cladogram) that .
- shows probable evolutionary relationships. . S C Coen
g.® ' how several independent molecular clocks, calibrated against each other and
- using evidence from the fossil record, can help to estimate how long ago various -

groups of organisms diverged evolutionarily from-each other.

PHYSIOLOGY , ’ : . o _
9. As a result of the coordinated structures and functions of oraan systems. the internal _
“environment of the human body remains relatively stable (homeostatic), despite L
. .changes/in the outside environment. As a basis for understanding this concept, -
students_] know: ’ ' '

- a. how the complementary activity.of major body systems provides ‘cells with
- Oxygen and nutrients, and removes toxic waste products such as carbon dioxide.
b. how the nervous system mediates communication between different parts of th
" ... . body and interactions with the environment. : S '
. €. .-~ how feedback loops in the nervous and endocrine systems regulate conditions ‘
. . within the body. o , - , . o
“d. " the functions of the nervous system, and the role of neurons in transmitting
. electrochemical impulses. o, T :
e, the roles of sensory neurons, interneurons, and motor neurons in sensation,

thought, and response. -

£.* the individual functions and sites of secretion of digestive enzymes (amylases,
_proteases, nucleases, lipases), stomach acid, and bile saits. . :

g-"  the homeostatic role of the kidneys in the removal of nitrogenous wastes, and of

. the liver in blood detoxification and glucose balance. A

h.* . the cellular and molecular basis of muscle contraction, including the roles of

actin, myosin, Ca*, and ATP. ’ o

i.* " how hormones (inciuding digestive, reproductive, osmoregulatory) provide

© . intemal feedback mechanisms for homeostasis at the cellular level and in whole

organisms. , L

10. Organisr!né have a variety of mechanisms to combat disease. As a basis for .

understqnding the human immune response, students know:
a. the role of the skin in providing nonspecific defenses against infection.
the role of antibodies in the body’s response to infection. ‘ ‘
" how vaccination protects an individual from infectious diseases.
there are important differences between bacteria and .viruses, with respect to -
their requirements for growth and replication, the primary defense of the body’
against them, and effective treatment of infections they cause. '
why an individual with a compromised immune system (for exampie, a person
with AIDS) may be unable to fight off and survive infections of microorganisms
that are usually benign. : o

apo

o

£t the roles of phagocytes, B-lymphocytes, and T-lymphocytes in the immune

system.
State Boara of Education ‘ o v — " Page3t
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Earth Sciences |

H'S PLACE IN THE UNIVERSE ' o - :
Astronomy and planetary exploration reveat the struéture. scale, and change of the
solar system over time. As a basis for understanding this concept, students know:
a.

EART
1.

how the differences and similarities among the sun, the terrestrial planets, and
the gas planets may have been established during the formation of the solar -
system. ’ ' -

b. evidence from Earth and moon rocks for the solar system'’s formation from a
nebular cloud of dust and gas approximately 4.6 billion years ago.
c. evidence from geological studies of the Earth and other planets that the early
Earth was very different from today. o . _
d. evidence that the planets are much closer than the stars. L o
e. the sun is a typical star and is powered by nuclear reactions, primarily the fusion
of hydrogen to form helium. - S
f. evidence for the dramatic effects of asteroid impacts in shaping the surface of
C planj‘ts and their moons, and in mass extinctions of life on Earth. ‘ _
‘ g.*  evidence for the existence of planets orbiting other stars.
2. Earth-basecJ and space-based astronomy reveals the structure, scale, and change over
’ time of stars, galaxies and the universe. As a basis for understanding this concept,
students know: ' o v
a. the solar system is located in an outer edge of the disc-shaped Milky Way galaxy
which spans 100,000 light years. ‘ ' : o
b ga!ax‘vies are made of billions of stars and form most of the visible mass of the
universe. . . : .
c.. evidence that all elements with an atomic number greater than that of Lithium
: have been formed by nuclear fusion in stars. ‘ : )
stars differ in their life cycles, and visual, radio, and X-ray telescopes collect data
that reveal these differences. : “ . :
e.*  acce erators boost subatomic particles to energy levels that simulate conditions
: in the| stars and in earty history of the universe before stars formed. .
e evidence that the color, brightness and evolution of a star are determined by a
' balance between gravitational collapse and nuclear fusion, o
g.*  how the red-shift from distant galaxies and the cosmic background radiation
provide evidence for the “big bang” model that suggests that the universe has
been expanding for 10 to 20 billion years. . :
DYNAMIC EARTH PROCESSES . ‘
3. Plate tectonics operating over geologic time has changed the patterns of land, sea, and
mountains on the Earth's surface. As the basis for understanding this concept, ,
. students know: . ) ' : i
~a.-— --features of the ocean floor (magnetic patterns, age,-and-sea floor-tepography)—
‘ provide evidence for. plate tectonics. o
b. the p{incipal structures that form at the three different kinds of plate boundaries.
c. how to explain the properties of rocks based on.the physical and chemical ‘
conditions.in which they formed, including plate tectonic processes.
d. why é;nd how earthquakes occur, and the scales used to measure their intensity
-and magnitude. ‘ P - S
e. two kinds of volcanoes, one with violent eruptions producing steep slopes and
- the other with voluminous lava flows producing gentle slopes. . - :
State Board of Ecucaton| . . , Page 32
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£ eXp)anatioh for the /ocatio'n‘and propénieé of volcanoes that are due to hot ,
vspﬁs and those that are due to Ssubduction. , , :

: ENERGY IN THE EARTH SYSTEM - ) e . ) o
-4, Enerqy enters the Earth system primarily as solar radiation and eventually escapes as
. heat. As a basis for understanding this concept, students know: o ‘
‘ Looa.s thg relative amount of incoming solar energy compared with Earth's internaj
' ‘energy and the energy used by society. ) R
the fate of incoming solar radiation in terms of reflection, absorption, and -
. photosynthesis. o
. . the different atmospheric gases that absorb the Earth’s thermal radiation, and
the mechanism and significance of the greenhouse effect, ,

d.t the different greenhouse conditions on.Earth, Mars, and Venus, their ongins and
. climatic consequences. .

'5.\ " Heating o}f Earth's surface and a mosghere by the sun drives convection within the
.~ atmosphere and aceans, producing winds and ocaan currents. As a basis for

‘ un.derstan"ding this concept, students know: :

a. - how differential heating of the Earth resuits in circulation patterns in the
- ‘atmosphere and oceans that globally distribute the heat. . _
b.. -the relationship between the rotation of the Earth and the circular motion of
: ocean currents and air in pressure centers. : ,
“c. the origin and effects of temperature inversions.
d. properties of ocean water such as temperature and salinity can be used to

- explain the Jayered structure of the oceans, generation of horizontal and vertical
ocean currents, and the geographic distribution of marine organisms. ‘
e. the| distribution of rain forests and deserts on Earth in bands at specific latitudes.

A the|interaction of wind patterns, ocean currents, and mountain ranges that
results in the global pattern of latitudinal bands of rain forests and deserts.
- g-7. features of the ENSO cycle (El Nifio) in terms of sea-surface and air temperature
ations across the Pacific, and some climatic resuits of this cycle.

v va
8. Climate ijthe long term average of a region's weather and depends on many factors. -
‘As a basis| for understanding this concept, students know: B '
: a. weather (in the short run) and climate (in the long run) involve the transfer of

en rgy in and out of the atmosphere.

b. effects on climate of latitude, elevation, topography, as well as proximity to large
bodies of water angd cold or warm ocean currents. ‘
C. . howthe Earth's climate has changed over time, corresponding to changes in the

Ear#h's geography, atmospheric composition and/or other factors (solar radiation,
-plate movement, ete.). ‘ ' ‘ .

d.* ' useof computer models to predict the effects of increasing greenhouse gases on
climate for the planet as a whole and for specific regions. C

BIOGEOCHEMICAL CYCLES

Each element on Earth moves among reservoirs in the solid Earth. oceans,
atmosgherfz—:j .and organisms as part of biogeochemical cycles. As a basis for
‘ understanqmg this concept, students know: -

a.. . the carbon cycle of photosynthesis angd respiration, and the nitrogen cycle.
b. ~ the.global carbon cycle in'teérms of the different physical and chemical forms of

carbon in the atmosphere, oceans, biomass. and fossil fuels. and.the movement
of ca}rbon among these reservairs. ; : ‘ : :

State Boara of Educaugh : ~ , ‘ Page 33
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- "d. .

" movement of matter among reservorrs is dnven by the Earth’ 'S lnternal and

; external‘ sources of energy.

.the relat/ve residence tlmes and flows of carbon in and out of its dffferent

reservorrs.

: STRUCTURE AND COMPOS!TION OF THE ATMOSPHERE

8. Life has changgd Earth's atmosphere and changes in the atmosphere affect condmon

. for life hfe As a basis for understanding this concept, students know:

a. the thennal structure and chemical composition of the atmosphere.
b. how the composition of the Earth's atmosphere has evolved over geologlc time
 including outgassing, the origin of atmosphenc oxygen and variations i in carbon
dioxide |concentration.
c. . .the location of the ozone layer in the upper atmosphere. lts role in absorbrng
Lo -'ultrawolet radxatron and how it varies both naturally and in response to human
actlvrtle‘s : v .
CALIFORNIA GEOLOGY ) '
9. The geology of California underiies the state s wealth of natural resources as well as rt
natural hazards. As a basis for understanding this concept, students know: ‘
a. the respurces of major economlc lrnportance in Callfomra and their relation to
. California's geology.
b. the pnncrpal natural hazards in dlfferent Calrforma reglons, and the geologlml
basis of those hazards.
‘e the rmportance of water to society, the onglns of Cahfornra 'S fresh water, and the
relatlonshlp between supply and need.
d.* . how to|analyze published geo/oglc hazard maps of Callforma and use the map

_information to identify evidence of geological events of the past and predlct

geolodical changes in the future

lnvestxgatlon and Experimentation

1. Scientific progress is made by asking meanlngful questions and conductlng careful
investigations. As a basis for understanding this concept, and to address the content
the other four strands, students should develop their own questions and perform
investigations. Students will:

. a.

o0 oo

Ty @

i
<.

i

select and use-appropriate tools and technology (such as computer linked
probes spread sheets, and graphing caiculators) to perform tests, collect data,
analyze relationships, and display data. S

ldentlf'" and communicate sources of unavoidable expenmental error. o
identify possible reasons for lnconsxstent results such as sources of error or.

‘ uncontrolled conditions.

formulate explanations using loglc and evndenoe

.. solve scientific problems using quadratic equatrons and srmple tngonometnc

expon]entlal and logarithmic functions.
distinguish between hypothesis and theory as science terms.
recognize the use and limitations of models and theories as screntn" ic

: representatlons of reality.

read and interpret topographic and geologxc maps.

: analyze the locations. sequences, or time intervals of ‘natural phenomena (e g

relative ages of rocks. locations of planets over time, and succession of species
" in an ecosystem).
‘recognize the issues of statistical vanabrhty and the need for controlled tests

'ecog(wnze the cumulauve nature of screntxt’c evidence.
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l. analyze situations and solve problems that require combining and applying
concepts from more than one area of science.

m. investigate a science-based societal issue by researching the literature,
analyzing data, and communicating the findings. Examples include irradiation of
food, cloning of animals by somatic cell nuclear transfer, choice of energy
sources, and land and water use decisions in California.

n. know that when an observation does not agree with an accepted scientific :
theory, sometimes the observation is mistaken or fraudulent (e.g., Piltdown Man
fossil or unidentified flying objects), and sometimes the theory is wrong (e.g.,
Ptolemaic mode! of the movement of the sun, moon and planets).

State Board of Education Page 35
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Inservice Information

Mi&dief School School Science
Curriculum o | -
Schooll Year 1999-2000 Articulation

In April, the science teachers from ail middle schools got together and
discussed the new curriculum. As a group, they decided summer was an
excellent time to look at the standards based curriculum. Two teachers .
from each middle school, at each grade level are encouraged to attend.
You will be given a timecard and paid your hourly rate. ’
RSVP. Kathy Been, Cree - 416-8283, Home - 322-3083 or

DKBeen@aol.com i : : .

Be sure to coordinate with your principal

'WHAT: " New Sc'iehcie”;S'randards_' s

- Curriculum
WHEN: . o
Grade - June 21 1-5pm 8™
6rade June 22 1 - 5 pm VAL
érade.  June 231-5pm 6™

WHERE: . Room 303 Raymond Cree Middle
~ Schood

e



SUMMER @"‘ GRADE SCIENCE
NEW STANDARDS BASED
CURRICULM TRAINING

All Middle School 6™ grade science teachers, are invited to attend an
_August 25™ inservice for the new standards based curriculum. The day
- will mclude a review of the standards, the PSUSD transitional
curnculmq’ lab activities and geology content education. . New and
experienced teachers are invited. You will receive a $100 stipend for
attending. :

Please check with your principal and then RSVP to Kathy Been, Science

Fucilifaforl' Raymond Cree Middle School, 416-8283 or at home 322-

3083 or Jm email M&l@_@
Whaf ~ Science Inservice 6% grade
When:  August 25, 1999

Whe:/'e: ‘Ra'ymond Cre]e Middle School

th: | Ka'rhy Been and local geology
| Folks
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ME

Tq: | Middle School Principals

Dr. Diane Kline and Mr. Jim Hurst
From: Kathy Been
Re: Summer Middle School Science Opportunities

~ Hello! Below I have outlined several opportunities for your science teachers
fo articulate and become familiar with the new California State Science

- Standards. For each event, T have attached a flyer which explains the event
for your staff. L

Arﬁculaﬁcn Afternoons

June 21 -1 -5 pm at Raymond Cree Middle School 8™ grade
June 22 - 1 - 5 pm at Raymond Cree Middle School 7' grade -
June 23 - 1 - 5 pm at Raymond Cree Middle School 6 grade

Two teachers from each school, for each grade, are invited to come and see
the end result of a curriculum writing team. We met with many of your -
‘teachers in April and they had a chance to view the standards and the
'reachér-friendIy-documents a Masters Project team from Cal State San
Bernar‘dino has put together. At the April meeting, your teachers requested
a chance to review the document and add their input. This is an excellent
articulation opportunity. Teachers will be paid their hourly rate. Please
select two teachers from each grade (science teachers) and then send a list
to me at Cree. After this day, the transition document will be sent to the
Board of Education for approval through the office of Dr. Kline. Tt is only
transitional because the new texts are not available until March 2000.
Meanwhile, at middle school, we will have this document and our Prentice Hall

books as a transition to a standards based science education.
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6™ Grade teachers In-Service on Geology and Earth Science - August
25 | S

Dr. Kline, Jim Hurst and T have planned a science day for 6™ grade teachers.
The thought was that 7™ and 8™ grade teachers are usually single subject,
science educated people, and should be able to work with the new curriculum.
In addition, the 7™ and 8" grade subjects (life and physical science) have
been 'faughf recently. In 6™ grade, the geology and earth science is new to,
many liberal arts educated teachers. This day will pay a $100 stipend.

- Please forward the names and number of attendees to Dr. Kline's office.

The location will be announced, but, is most likely Raqund Cree's cafeteria.

1 . .
New teachers in 6 grade are especially encouraged to come.

K - 12 Alliance Summer Institute

As T was working the numbers for the summer science education, I realized
that the middle schools could be included in the summer and year-long
program. The attached flyer explains that the trai ning in the summer is
from August 8 - 20 (with the weekend off). The training is one-third
science content (physical science), one-third leadership and one-third
instructional strategies for the new standards. Participants will then come
back to your campus and spend ten hours inservicing your staff about the -
new standards based curriculum. This isa wonderful opportunity to gaina ,
lead Jeucher on site, a staff developer available to help (me) and state-wide
_resources. One teacher from each site can attend. They will receive a-
$1000 stipend, room and board for the two weeks, supplies, ideas and .
curris ulum strategies. They will be at the Rancho Cucamonga San Bernardino
- County Office, and will be using the computer labs for technology
' in're_glfm'ion. The science content is taught by a cadre; which consists of a
v physi‘cist, a high school teacher and a staff developer expert. The subject
“this summer is physical science, so, ideally, your participant should be an 8™
- grade teacher. Last year, the three middle school participants from PSUSD
received the stipend and $250 worth of classroom materials. T do not know
if the SPAN (NSF middle school grant) contains that this year, but, it seems
logical. o : '
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Please contact me with questions. I am very excited about the money saving,
and networking opportunities provided by the Eisenhower Grant money and
NSF grant money.

We will be having an orientation meeting in Room 303 at Cree on June 3,
1999 from 3:30 - 5 pm. My hope is to hear from you before that, and have
you and your teacher attend the meeting. There are two administrative days
during the training, August 19 and 20™. These days are for you to meet with
your teacher, your staff developer and your regional educator in science, and
plan the year. I understand that those are administrative council days. We
can arrange another time at your convenience.

If you need more reference type information, please contact Frank Tinney
at Vista Del Monte. His school participated in the elementary program this
year and they are continuing next year.

Looking forward to a great science summer!

Kathy Been
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Minutes of Curriculum Meetings

June 23, 1999
6" Grade Teacher Curriculum Meeting

Minutes
Attendees: Raymond Cree Middle School
Maureen Ferriter,
Debbie Romig,
Kathy Been, Biochem and Physical
Molly Thomas, Biology
Desert Springs Middle School
Vicka Carillo
Nellie Coffman Middle School
Phyllis Burgess
James Workman Middle School
Sherry Garcia
Palm Springs Unified School District
Dr. Diane Kline’s Office - Kathy Been
Agenda:

M. Introductions and Background

N. Review the Proposed Interim Curriculum

0 Decide whether to create a fourth column or separate
document for teacher activities

P Benchmark Assessment Discussion

Q. Anything the group decides we need to talk about

R. Creating a resource book of teachers/scientists
locally

Minutes

IX. Meeting was called to order at
D, Attendees are listed above.

XI. The attendees reviewed the proposed curriculum and
suggested the following changes:

XII. The attendees voted to approve this interim 8%" grade
Instructional Guide for standards based curriculum,
and to forward the document to the Board of Education
for approval.
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II.

=

e'd"‘

“Debbie Romlg,

Tlnutes
"Meetlng was called to order at 1: 03
: dAttendees are. llsted above.

The attendees rev1ewed the proposed currlculum and »

suggested the- following changes: None, just‘a requeat

- for resources, which will be Aug 25.

The attendees voted to approve this interim 6t° grade
Instructional Guide for standards based curriculum, -

and to forward the document to the Board of Educatlon

for approval

7 = ?L
7 c&’//ﬁéfé’m NS 224‘ C‘/I/

Maureen Ferrlter, RC

ﬁ oy

c. Vlctorla Carlllo, DSMS

Sherry Garcia, JWMS = ' Kathy Hansel, NNC

§725

[Lﬂz

167



June

22, 1999

7" Grade Teacher Curriculum Meeting
Minutes

Attendees: Raymond Cree Middle School

Stacy Brennan, SDC
Kathy Been, Biochem and Physical
Molly Thomas, Biology
Desert Springs Middle School
Bill Chilner, Geology
Nellie Coffman Middle School
Jerry Reylek, Biology
James Workman Middle School
Greg Lonborg,

Palm Springs Unified School District
Dr. Diane Kline’s Office - Kathy Been

Agenda:

G.
H
I

Introductions and Background

Review the Proposed Interim Curriculum

Decide whether to create a fourth column or separate
document for teacher activities

J. Benchmark Assessment Discussion

K. Anything the group decides we need to talk about

L Creating a resource book of teachers/scientists
locally

Minutes

V. Meeting was called to order at

VI. Attendees are listed above.

VII. The attendees reviewed the proposed curriculum and
suggested the following changes:

VIII. The attendees voted to approve this interim 8th

grade Instructional Guide for standards based
curriculum, and to forward the document to the Board
of Education for approval.
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June 21, 1999
8" Grade Teacher Curriculum Meeting

Minutes
Attendees: Raymond Cree Middle School
Kathy Been, Biochem and Physical
Molly Thomas, Biology
Desert Springs Middle School
No one
Nellie Coffman Middle School
JoAnna Edwurds, Chemistry
James Workman Middle School
David Zemek, Earth Science
Palm Springs Unified School District
Dr. Diane Kline’s Office - Kathy Been, rep
Agenda:
A. Introductions and Background
B Review the Proposed Interim Curriculum
C Decide whether to create a fourth column or separate

document for teacher activities

D Benchmark Assessment Discussion

E. Anything the group decides we need to talk about

F. Creating a resource book of teachers/scientists
locally

Minutes

I Meeting was called to order at 1:02 p.m.

II Attendees are listed above.

III. The attendees reviewed the proposed curriculum and
suggested the following changes:
Add a fourth column for teacher activities and
Ideas. ’

IV. The attendees voted to approve this interim 8th grade

Instructional Guide for standards based curriculum,
and to forward the document to the Board of Education
for approval.
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On September 18, 1999, at Room 504 at JWMS, 8%" grade
teachers will get together and be inserviced on labs
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Current District Content Matrix

Palm Springs Unified School District
‘Middle School Science Content Element Matrix

Earth Secience

Phygical Life Science |General Science
The Earth is Matter and energy can| All living things are
constantly changing at| be changed but not interrelated,
different rates in created or destroyed. | interdependent and
recurring cycles, constantly changing.
Grade| Themes | -
Energy Matter, interactions [Malter and ils parts are | Organisms are affected | Matler and energy can
Systems and and energy in the constantly moving and by the living and be measured and are

Interactions

universe are similar to
malter, interacting and
energy on Earth

changing. Changes are
caused by energy.

non-living parts of
their environments and
the environment's
energy.

interrelated. Scientific
method is used as a
problem-solving
approach.

Patterns of
Change
Adaplations

Earth is a planet with
unique fealures thal are
constantly changing.

Matter and energy
interact at different
levels.

Living things can be
grouped by their
structure and are

inter-dependent with
their environment.

Matter and energy can
be measured and are
interrelated. Scientific
method is used as a
problem-solving
approach.

Systems and
Interaclions
Energy

The sun's energy
Interacts with the
Earth to create energy
changes in the form of
the changing earth.

Energy and matter can
both be changed into
different forms.

Humans, like all living
things, need energy to
perform their specilic
life activities. Humans’
are affecled and affect
their environment.

Matter and energy can
be measured and are
interrelated. Scientific
method is used as a
problem-solving

approach

May 18, 1993
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University Press.
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