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. PBEFACE

‘l'lle deveiopment “of 5,sczenhﬁcally .aware generation will have a. ma;or u:npact. upon ‘the
pﬂiﬂps and the policy-making process.of a democratic society. Citizens who know. their

. long-mn besi interests are mast likely to promote them through all the means-at hand. Being
aware is ohly the lfeginning. Once a society perceives aneed and sets obje'ctwes, it then-moves .

to allocate its aveilable resources to the priorities indicated by the goals and objectives. As

_“every elementary economic student knows,.the basic reésources of the Society are natural

resources, capital. and humasn respurces. In an earlier age natural resources determined a
society's v.ealth and welfare, especially in the fertility of its soil. Consequently, though natural
resources never last their importance, capital respurces, the technology to expand -man's
'pro;ecumy rose to prominence. .

Now we appedr to be entering an age when human resources wﬂl dommaze It is a time when

the most critical problems of society do not lend themselves to attack based.on land, _new
materials, or machines. The primary tools of this society are the talents and skills 6f its people.

\\‘I

Whatever its problems, the search for peace, the abolition.of poverty, the prevention and cure,

of disease, the reduction of crime or the control of environmental quality. the solutions depend
upon dedjcated, talented. and well-trained people who understand snd who cén inteiligently
use whatever technological tools are available. It is the growing awareness of.this new,
dependency that has pushed the United States economy into an educational invgstment which
has expanded from $6 billion to $65 billion in 25 years. It is the same phenomenon which
underlines the emergence of remedial mari-power program$ to assist those unable to compete
successfully in the more sophisticated labor harkets. It ifthe same awareness which has forced
us to take a closer look as te what is currently happemng in our educational programs and for us
particularly the science education program. _
" o »

Althéugh science education has enjoyed a strong posmofn in the educauonal hxerarchy, little
emphasis has been _placed .ori"the” application of science to society. The major thrust in
education today is “career education'*. As career education is considered as an mter-d:éc;phn-
afy activity, science is often excluded because ‘science teachers are so busy teaching subject
matter they cannét relate to the progesses of saence and how science applied to the worid of
work"’. .

This reaction is unfortunate and iughly inaccurate, because any compebem. science, Leacher is-
constantly attempting to make subjett matigr relavant and pertinent and what better way .to
make it more meanmgﬁll than torelate it to the world of work. If career eduéation is educanon
for a lwmg, then séience might rightfully be considered as the ptime essential of lif el thus,
science career edication must therefore be a very practical kind of éducation. How can Science
" teachers continue to teach in ways wiuch fail to bting practicality into science educatlon" -

All too ofteri’ sciance students ask “Why do [ have to learn that" I don t need it.”™ This is
especially true of terminal students who need to be better prepared for the cold hard world. i
© which they will suddenly sooner or !atﬁr be thrust. It is also true in many cases of college-bound
students who consider science as a foundational tourse material. Many science educatofs aré
coristantly and diligently seeking innovating ideas to teaching the ‘subject matter.

Unfortunately. their efforts are focused on the subject matter or course content rather than on -

the students. It is better ff they seek ways to stimulate the students in their desire toJearn. We
contend that if teachers would make existing programs relevant, thén stidents would act

positively. How does one make a science relevant for the non-academic student when it is .

difficult enough to raintain the interest of those who may need or want the science courses, but
tothosewho neither want or need it, 1s is almost unposs:ble

+ 4 _—

‘Séience instruction as relatecl to the career edticatmn phﬂﬁsophy becomes the answer to
many of 'the problems in Leachmg today. It is an’excellent way to make science relevant,
practical, and interesting. It cah stimulate the terminal student because he.can make use of it
without the need of detailed theory. By the same token, it éan be used to teach theory and
principles to academi¢ studentd so that it may be understood easily and*applied immediately.

. I}
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In this approach natural science instruction is and must be focused on the studgnt. One of the ™~
major goals in science teaching is to have the student develop the process of making dedsioﬁ\s.
There are invariahly rights and wrongs when it comes to making decisions hut as citizens we
must make decisions. There may well be no real right or wrong for the simple reason that the
product must suit the néeds of the huyer. These needs may well vary from one individual to
another. What might be emphasized in career science is how to evaluate products in light of o |
peeds. The goal should be to investigate awareness and relate to self through logical priveiplesy = °

.of evaluation. Here every person usey the socalled scientific method without really heing S

aware of it for what it is.
We have provided this guide 1o assist the teachers of natural science, grades K-12, by
providing the framework for the development of their local district, huilding, and classroom
program. This should also serve as the framework for the pre-service and in-service training of .
teachers by the higher education institutions. R
& . . .




The purpose of the natural science education. program for Delaware’s students is ¢o lead to
the sequential- development of & scientifically literate peréon. Although this is éonsidered to be
the central purpose of natural sclence educdtion, a single or *‘best way’® of pursuing this goal
cammot be specified. The diverse nature of schools, students, and tBachers necessitates a
vériety of progremsand approaches.> . S ’

ol
/

***+To de\'elop 2 scientifically h:erate uuzemjr. the State Board of Education

.o A ‘- recommends that . ]
’ . ’ SN . ." %every studedt K- 12 have an opportumty for many nathiral science
. .'i;"_ ©. expenenoes everyy.ear

*that the K-12 natural sciénce experience takes into consideration individuel
differences of students and reflects the students’ emotional, ethnic, moral,
geographical, and economic-background '

*every teacher of natural science be supplied w:th adeqaate facilities,
- e gquipment, supplies, and Lhe time to utilize these at the vanous grade levels
of the student.

*that natural science be presented as a unified discipline, integrated and'
. - coordinated with other disciplines, such as mathematics, social science,
. economics, Qo}itical science, reading, and communication ski]]s

* ' *increasing emphasis be placed on science processes, conceptlona.l schemes
» and yalues, and less emphasw on factualinformation.

Ly -
o~

., “du‘ect ‘experiences with the natural world oi in laboratory tha.nds 6n)
. . . actlhhes should comprise the majof portion of the science program.

'bextbooks should facilitate mqtury rather than- being written to.replace
iaboratory (hends on} experiences. The use of recorded material.{other
media as well as printed fnaterial) should be integral.parts and dependent
upon laboratory expériences.- (The materials. used will not discriminate
agamst the ethmc moral, geographxcal ot sexual bacﬁground of students Y

’ *natural science education programs include enwron.mental educatlon that
mberrelates patureal phenomena. envn'onmental influences, sc:ence, techno- .
logy, social implications of ‘science a.nd technology, and economlc coﬁs:dera-

. . tions.

L3

: ] *natural science educatlbneprograms incorporate the.philosophy of career °
: Y education, emergency preparedness, health [drug and sex) educatlon but
' - g this is not the sole curncu!ar area responsible for these philosbphies.
& . " o
*opportunities for the professional growth of teachers of natural science be
considered an integral part of natural science education programs so that |
teacher’s own deeper insights can be brought to bear on the science
-+, programs- -designed for smentlfic hberacy ’

-

Ll
¢

-

. ' o, - *the aciue\rement .of sclentlﬁc liberacy should be the basts for settings
f’ s objectives for gselecting content, learning expenences, methodology, and
D L for devéloping a system of evaluation. . I
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This guide is meant to serve s & minimal ‘standard for natural science education but at'the . = | (
same time strive for maximum output of the natural science program. The guide is based on the :
. processes of science education as well as the concepts, and attitudes with terurinal objectives in
. areas of the biological, physical, and earth sciences, at the learning levels of K-1, 2
9.12. These are not the day-by-day activities or materials to.be used in the accomgli
the termunal objectives. The development of this aspect of the' cwrriculum is the
of the classroom teacher, students, and coordinated by the building or dist

e

_ specialists and the State Department of Public Instruction. * .

*
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. o Foanmwmsscnools , T LR e
When a ,student completes his expérience in Delaware’s schools_ he should lrawe reached a _ _ By o L
level of proﬁclency inthese four hasu: goa]s«* Slalo . T
- “ ¢ Attitude Goal: To develop those ,,\rafues,- asp tions, and attm:de$ wi-uch .
—— "« Jinderle the personal involvement of the md: jdual with his enmnmeﬁt and -
: with mankind. “o= } - . B
‘ Rational Thinking Godl: “To dev"l'op«the ratmoual th.mking processes wluch R
underlie sclenuﬁc modevofi inquiry. s " _ _ ‘
Slu.lls _Goal: To de\relop fundemental skllls in mampulafmg matenals end -
equipment and in gathermg. orgamzlpg. and commumcatmg sclentnﬁc .
information. | . ¢

Z Knowledge Gdal: To develop knowledge of spemfics processes, copeepts, '
' generalizations, and unifying prmclples, which lead to further mte‘rpretatlon
_ and diction of objects and events in the natural environment.
" In order 7 attain these goals, a set of terminal ijectwes have been. estab‘hshed Each *
ben;)mal objective is a culminatiod of a student 8 sc:ence' aéiuevement from Iundergarten .
through his high school expeneoce .
[ ] v N
" The followmg pages Jdenufy the four basic goals and their termmal ob]ectwes to serve as a ,

framework o the development of your. smenoe program.- . o T,
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The stndent apprechtes the =
interrelatedriess of ‘science, - T
technology, ehd society.

The student willingly subjects : )
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cistn ofhispéers. . | C. ;o
The student is awsre of and
respondsmapoatnemmer .
tobeau.tyandorderﬁnmmhxg .
envnonment. 5 '.'s ) N
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The student eon&u.ds gnd re- _’ I
portsihe results of his scientific

objechve manner, -

The sbndent rwopzm the
mofmnqﬁcmodes
of inquiry and the need for =~
addifional, diite différent ap- '
proaches ‘to the quest for
reality.
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The student habitually applies
ratibnal and creative thinking
Progesses’ when attémpling-to-
when trying to find relation-

* ships among seemingly -unre- .
lated phenomera and whe:r

_secking solutions to science- -
" based probIems )
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' . ' BN vaniables which may materially
/ ’ - o influence a given interaction. if\
o ’ . . a system and find- ways to . ]
; __ - S L e - ‘control and manipulate. . the“‘ .
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’ The mdgn‘l: senses the enst- .
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is " investigating: m:buﬂ.l e T

. - phenomens, - - e T
' Thesmﬂentumtheproeesses
desczibedundérthisgod,-};?”
PR R  communigaion skills. - andi. - . o
C 3 ce T X atﬁﬁudes and his " Fanctional . [ ~:"_ o
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Iumderhdetenmsetheleve!dadmmen&ofsh&eﬁsmnehm#smbﬁcm aset

- ofmmmob}m&ahasbeeﬂmbﬁsned. Fach of these objectives is based an ane or-more
L prowss&sthazngeadeﬁuﬂeinduhmafamdent'sm . . ‘

PROCESS '« . -} - osmcnvz
o Foﬂawmgmahdiheekvenhgmgm&ﬁh&vebeﬁudwﬂﬁedwbmhmdudesﬁe
great majority of student activities that dre appropriats for K-12 school.éxperiencés, Along
Txhﬁewnpaﬁoaawdm&mﬁpmuashondmmpmphwhebdmﬂtﬁe_
-mtenﬂedmeanmgoffhezerms‘ ' ) T

Iheseprooessesa:enot]isted:omplynseofthepmgnm Sam&&ocm&ppmad:
(AAAS), but are the processes used for sny natural science or environmentsal education
l-pmglam;‘ - [ . . ) .

N PROCESS - Observing -
Observations can be made in 2 variety of ways using all of the senses. Where
direct sense experitnce is not adequate for making needed observations,
' mdn'ectmethodsareused. Objects and events may be observed with respect to
manyquaﬁhesandquanhﬁw %enobservahonsuemaﬂetoaocumtﬂate,
i, “data from which inferences will be drawn, the precision of the ohserwitions is .
} critical.  Precision s often improved by Inaking quantitative observations. .’
Ohservanonsa:emﬂnenwdbythegtpmencéoﬂheobsmer X

- .

PROCESS Clnafymg ) . . ) )

.. Chsmfymzsthegmﬁngorordémgofphenommmdmgug:

2 | established schéme. Objects and events may be classified on the basis"of -
: obseryations. Classnﬁmtwnalschem&smbabedonoﬁsernblssxmﬂuﬂws

andd:ﬁerenoegmarbwarﬂyselactedpmpemes Chssaﬁuhanalkeysareuseﬂ

' toplaceztemswrthmascheaswellastoremevemﬁomahonﬁmascﬁeme»__

) :

- . -
2

-

;

3 _'PROCESS Infemn_g -

i .} Infergnee, s;hﬂehasedonobservpnpns, reqmeseva!uafionandmdgnent. In-
e ferences based upon one set of.obsérvations may. sngge& further cbservation |

thhmmmquuu'esmodﬁa&honofongmal mferences Inz'ereﬁce leads to _

predwtwn. c . Lo B

£ b L i -

-

F >

Pred;cﬁonlstheformu]ahonofanexpedpﬁmnlt basedanpastexpenenoe
“The reliability of prediction.depends upon the accuracy of past cbservations and
upon the nature of the event being predicted. Prediction is based- upon infiu-
ence: ‘Progressive series of observations and, i partiéutar, graphs are faport-

. dlwoﬁ‘ - . 0-‘

- 4 . ae

PROCESS'Hemg e .- .;.':;, .

*ias .
J

. comparison or by indirect comparison with y units whicl; for purposes
, \of eommunication, msybe,stmdard:zed. Identifiable characteristics which can
be measured may be interrelfted to provide otber quantltatxve values that are
va!ugble in the debcﬁption of pﬁyawal phenamens,
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PROCESS Predidmg e " ) - ‘ -
. . gt e m ¥ H Lt - X

anttookofpredxct:onmsaem Anaxpementcanyeniyorcontradictapre- - I,

Measunng prope:ﬁes of objects aﬂcﬁ’events can ﬂi!‘ decoraplished by direct |

.
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% | be submitted for checking and rechecking by oihers. Accumulated:records and
' ’ thexramlys:_smayberepr&aentedmma.nyways Graphical representations are
_& often used since they are clear, concise, and meaningful. Complete and
“ < understandable experimental mportsa.teeasentmltosczenhﬁc communication.

PROCESS - Interpreting Data

. ;ﬁ | Interpreting data requires the application of gther basic process skills — in par-

| Gealar, the processes of inférring, gredicting, classifying, and commuynicating.
i It;sthmnghﬁsmmplexprocesethattyeuseﬁﬂnessofdauxsdetemnedm

i answering the question being investigated. Interpmons are a!ways subject
k. torev:smnmthe hghtofnew or more reﬁneddata.

PROCESS - Making Operational Definitions

Operational deﬁiziﬁan; are made @I order to simplify communication eoncern-
ing phenomena being investigated. In maldng such definitions it is necessary
to give the minimum amount of information needed to differentiate that which

* bazsed upon the observable characteristics .of the plienomena and upon the

cases, based.uponma.themancal relahonsh:ps

- . "

EBOCESS Formuhhng Questions deypotheees c

Quest:ons are formed on lhe‘b@.&ls ofo'bservatmns made and usuaily preeede an
| attempt 16 evaluite a situation or event” Questions, when precisely stabed, are.
& problems to be solved through application of the other process of science.. The
" dftempt to answer one question may generate other questions. The formulation
| of bypotheses depends directly upon questions, inferences, and predictions.

- 1 Theprbwesconsxstsofdevmgastatementwhmhmbetestedlgyexpen
j ment.. When more than'one hypothesis is suggested by a set of.observations,

that upoén testmg, its credibihty may be estabhsheti. )

PROCESS Ex;pemﬁenhng

the process df gathering data for the purpose of testing & bypothesis,. In a

formil semse, expenments may be condncted simply to make ohserva.hons
-However; eyen here there is 2 plan to relate ciuse-arid-effect. In an experi-
ment, variables must be identified and controlled as much as possible. An ex-
perimental test of 2 hypothesis is designed to. indicaté whether the hypothesis is

tob,eaccep'ted modified, or rejected. In designing an expenment limitations -

. of method and apparatus must be consxdered

R OCESS Formulating Hodels s

.
T

deseribe and explain the mterrelauonshsps of ideas.. In many cages the model
implies netv hypothems, if testing these bypothesis results in new information,
_the model must be altered to include it. ' .

‘Eachof these proc&eses have different levels of difficulty thet are based on the age and ability
levels of & particular student. With this in mind, the following are the minimum gcceptable

"« proficizncy levels fa: studemé completing the gridé levels covered hy this guu:le fna Delaware
school

1 A T

)

" is being défined from other similar phenomena. Operatianal definitions may be .
¢ gperations to be pefformed. Operatcmal définitions areprease and, m some

+ eaich must be ggted separately. A workable bypothesis is mtea'.m s0ch & wiy

Expemnentmg fo thé process of des:g:nmg data-gathenngnmoedures 2S we as _ ) .

dels, whel.‘her phiysical or mental, are dewsed on the basig.of accept-able .
-hypothesis or hypothesis that have yet to be tested. Models are used to .

PROGESS Commnm." ing. .._.' ' o s _,-_‘ N
L Inordertommmunwateobsewahons,amie&emrdsmustbekep}wﬁ:&:cen )

¢
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.. Measuring quantities which depend upon more than one vanable

mmumsmmuhsnmneomnormm B

i e : .' s : ’ o
Ob.en'ing : R SN . ¢
‘ L

Idmhfymgchmgesmpmperhgsagdﬁéamgnm of change. -
Dlﬁ'erenhahngmnstantsﬁommhfes :

- .
Cassifying - ° e .

- s '
Settmghm;tsasameans of grouping on the basis of a continuous variable. .
. Developing classificational sches of two or more stages of snb-sets baying mu
exclusive categories.
Using an aceepteddass:ﬁcanonalsystemor keytoldenufy objects orphenomena. o
Using characteristics observed mfder zmposed conditions as a basis for gronpmg_ M

-,s..
+

Inferring

Identifying Emitations of inferences.

Modifying and extending inferences to include dtscrepantevents - ) .
Developing plans to test the validity of inferences. | "
Using inferences to suggest furthér observation. . - ’

Stating canse-and-effect relatmn.;ths from observatiom of related events. - \ ]

t

Limiting variation in condltlons aﬁecttag p;gor observabons in arder to nnprove the accu.rac?
. of predictions.
Demonstrpting the accuraq of pred.lctmns in order to estahlxsh the vahflity of previously held
. concepts upon which the predictions are based.

Measnnng‘ ’ ' ":: ‘ R

-

Idenufymg measurable pohyswel quanhtz&e which can be used in pr description of
phenomepa. ’

Using apd ‘devising indirect means to meagure quantities.

Using methods of estimation to measure quantities, ) < .
Commn.&ntmg ' T . . Dt

Statmg quesﬁons and hypothesis oonc:se]} without amb‘gmty ' PO ; ~tate 2

Constructing tables and graphs to communicate data. - g

Planning for communication of procedures and resultsasan essentm‘l part of an experiment.
Reporting experimenta procedures in a form g0 other person can replicate the experiment.,
Using magbematical analysis to describe interpretations of data toothers.

Using tableg and graphs to convey possible mberpretatlons of finite data, . b

Interpretmg Dtta K

Dascribjng information as it is dmplay,ed on tabled or graphs. °
Making and explaining inferences from tables or graphs:
Making and explaining inferences from tables or graphs.
Setting criteria for assessing the validity, precision, and usefulness of data.
Comparing sets of related data to fest the credibiity of nferences and generahzahons
Selecting the most acceptable mterpretamm ﬁ'om multiple interpretations of the same
data, . . . . '

1

¢ 'é."' "L 19




M.HngOpeuhonﬂDcﬁmhons i i
Stah.ngmm.uml observable c]:mdenshm required ﬁat an operahonnlﬂeﬁ:uihon.

Establishing the criteria for operational definitions am:mﬁng tofheﬂsemtendedfotthe -

definitions,
Evaluab:ngthesmtabﬂua'ofopemhonaldeﬁnﬂions . .
Desa-ﬂ:mgthel&nﬂatmnsofoperaﬂomldéﬁm&ons .o C. T
 Using mathematical relanonsh.tpsm meaking Opemhonal deﬁnmons - -

- Fo rmnhtmg Questions and Hypotheses -

Separatm,g broad qneshons inte pa.rts which, when answered, willconnibute to acomprehen—

sive explanation,

Asking questions.or statmgsxmplehypotheseswhwhm betated. )
Stahnghypothesesmformwhzchsnggestthe variable to be manipalated.
Differentiating between hypotheses which must be tested: qualitatively and those which can
be tested quantifatively. .
Statmg negative hypothesesmanattempt to f)hmmate varisbles,

Exp-en:menting )

Idenb,fymg re[evantvanahlum an experimental gituation,

‘Maintaining an accurate record of experimental procedures and r&euks

Controlling those variables not a part of the hypothwis being tested.

Idenhfymg sources of experimental error, Le o
PomuhhngModels 7 L -

— -{/a

@
]
}

nstmctmg a physical representahon, a drawing, or a mental image to epram obsenred ..
phenomena . :

Extending physical or mental models toinclude related phenomena. - :
Modifying existing models to include new observations, = . .ox tee
: ¥ ¥
_ o« o, -
+ AP ; {/ -
H - e JEELIC A P "Z.v-.'l"
: - - . -u
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S :

g Moving up the Iadcler each process xsbased on a ooncepmgl scheme, thus allowing each .
" objective {o be. developed under the concepts. Six major coneepts have been identified for
. inclusion in the natural science curriculum in Delaware's K-12 schools. 'i'hese ocmcepts are
./ .defined as follows:
Diversity: The vast number of natural phenomena which can be of:serve,d'
‘ displayawidevadetyofsimﬂaﬁﬂesa’:_ld differences.
T L % ..
;1
Change. Ou: environment, livmg and nonhvmg, mlcroseopic and mamscopic )
xsconstantly undergomg change F
. . o - © : :
Coutinuity: There is constancy in cause-and-effect relahonsths wluch .
precludes any abrupt reversal in natural plienomena. X
.- b ‘{‘-'. '-'¢"\. ,-’.’r
. ! -
. . ' é . .-T':;
e interactions of living and nonlmng mattér in an environment ’
and the resu%mg change of energy determme the nature of the environment. )
: § , SRS :‘4. .
. o~ ’ e T .
S N 21 . ' '
[ . ' . . i ’ _ Lt
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é O O P ; ' O:gnnbm. Systemnh::herehbansh:psenstmmmnlphemmm Systems :

L]

-

. Limtjation: Natural phenomena are limited by the fundamental nature of
manprandenergy Themzsanovemlltendemymarﬂequﬂibﬁnmman

Each concept grouping {odncepb—pmewobjec&ve) is mdicated in each of the major

disciplines of science: biological, physical, and earfhgaemes The mathematmapphcahons in
the basic sciences are also indicated. . _ .

——

Enmmeﬂdedumﬁmisnﬂaupmhmﬁenbmoithﬁﬁat&?ﬂﬁencepmm zt:s . ﬁ
pa.rtoithebiologwel, physml, mdemhmm,wﬁhmphmﬁmfortheaoﬁdmenm . :

, GOALS & TERMINAL OBJECYIVES

Whenallthznscompleted andthgbu:dobjecﬁfenchieved,thesﬁudentisthenonhswayto oy .' *
reaéhing the long range goals and termiml ob;wtwes that should be achleved before
gradnahon . )

| On the follomg pases you uﬂl fiid tbecpowepfr gmupmgn ﬁsteﬂ—under their speciﬁ: ‘L
curriculum aress. Itm]:opedthatthm*ﬂlhelp‘itoaemas agm’&e in p]annmg for and imple-
meﬁﬁngmmrﬂmmedumionfnthacmm “ , ’;‘

s - s;"wf’i - - c- y <
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. 'I'hevastnumberofﬁahmlphenomenawhmhmbeobsqred ) . ;
‘ dlsplayamdevanetyofsmﬂinhuanddxﬁerences _ ‘.
SR " Communicating Distinguish between statements that are hypotheses anﬂ : .
s IR Formulating those‘thatm not. . ] -, .
questionsand” Co e . - : . !
hypothesis : ;
4 . . v
Interpreting data Identlfy data collected from & test conducted hy h:mself
Formulating which support or do not support his hypothesis. , .
questions and )
3 hypothesis )
Experimenting _
Ohserving Demonstrate a method for analysis of a syftem hy identify-
e Inferring i urces of the prohlem and describe a method to test for
Communicating  edth prohlem identified, e.g., a light hulb that will not
Formulating . gibw, e ) )
_ questions and d . )
hypothesis - .
Experimenting :
/ e
Observing 1dentify five different biomes and give five examples of
Clagsifying major plants or animals that may live there.
Communicating | - R
Observing D];CI:SS three major ways in wh:ch plants or ammals obtain - |
Classifying food from raw matena!s ) ) )
mmunicating ~ .
Interpreting data e ’ S ’
Ohserving Order plant reproductwe methods on th&hams of complex- .
. -Classifying ity. : . .
' Communikating - ; ) ' coy ) -
Interpreting data - . ot e
) Ohserving Make a comparison of plant and animal cells:
Classifying "L E ’ .
communicating - o Iy . . . . * r
Communjca.ting: Deacrfbe the ways ip whr.h' plants reprodut;e . '
2
Commﬁ'nicatix.:g Identify major orans of the human hody that are mvolved in
converting food to energy. ) ‘
. N . N o
_,. ’ vz Classifying’ Construct a classﬁr:at:on key to identify a small grpup nf Pt e
. ““ Communicating  comygxon minerals. . ’
. L Interpreting data > ) .
. Gi:sé'rving . List several ways that man can conserve natural resotirces
Prediding and identify places 'in the community where conservation
_ Communicating  practices might be m:nproved
Ohserving Demonstmte chem.i;al tent for carbonates hy the.use of
Experimenting =~ hydrochloric acid. .

hd -
LR -
.
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CONCEPT CHANGE 3 4
. Onren ent,limgandnonhmg' moecop:cand e . *
is constantly undergoing chnnge - -
) Commumuting State adeﬁmtwn of ‘hnable” : . : : ;
-Meking Operanonn; . . - , :
- definitions - . . . . . -
" Experimenting . . -, - ,
Gbserving severalwaysthazmaneenwnsenenntumlr&soumes
- Predicting and identify places in the community where conservatwn -
~ Communicating pra.ct:ces nghtbe mprcrved. ’ .
Enberprehng data .
Obser¢it;g Desxgu an expernnent iltustYating how energy is transform- !
- Predicting ed from one form to another. |
c icating o .
Interpreting data - —
~  Experimentisg “ . 5o~
There is & constancy in cause-and-effect rela.honshtps whzch - A
précludes any abrupt revérsal in natural phenomena. N 3 .
Enierp:eting data ldentify datd col L from a test- éonducted by hnnseIf . ) g ;o
Formulating which support ordotnot suppart his hypothes:s A
, Qquestions and _ >, ’ i
hypothesi_s ‘4
. Experimenting ' 4
. Commumcah;;g Demonstrate the abihty to record information by construct- '
Interpreting data mg a grephrusing data containing two vanables. . ,
Expenmenhng . \ _ ) ’
Commnmcatmg State a d‘eﬁmhpn of “contro . ' A
., Making operational . _ _ E
defipitions : N e S ) _
Experimenting- e s
' -7 —~— A : . !
IObserving_ -List several wa; that man cgn coﬂserve natural resourceg - vooad
Predicting . and identify plates in the com.mumty where conservation' K f
-#Comminiciting .- practices nghtbe)mproved R kY . ’
" Interpre;mgdata . AT e . . - 5
’ = ) | X (‘ "’:.f""\.
- - . ’ " b’ '
I 7
. o .0
J e y ! s < - 25 . S “e ’
. L .
L {' F )
f’[ * ’ %f’ o
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The h:teyachona ofhvmg and nonhving mgf.erinan

-enmouﬁent.and the resuhngchange of energy determine the - \ ) N
nature of the environment,  , . . v B
» hd - = T

Commnnicating  Identify the variables held constant, the manipulated vari-
° Experimefting  able and the responding variable i i an mveshgatlon "__‘_ S
. Observing Distinguich how man is directly and md:rectly dependent '
Inberpretmg data upon soil.

Obsemng ﬁepaﬂ)e thesneed for state parks nahonal parks forests. . ; R |
,Communicating  water areas, bistorical 3 sites, camping areas, nature sancur ’
sanctuariés and aboretums, and why the:r loeation
important. ) .
. - Observing Identify five different biomes a.nd vgive five e.xamples of
Classifying - . major planta or animsls Whve tly_ere ’
(-Jbseijﬁng Idenufy ways in which plinta and animals compete for basic
Classifying needs in their envm'.-m:nent _
Communicating L S -
Interpreting data  * v p
Expgrimenting . . i ‘ T
, Predlctmg Descxibéhow man used genetxc factors for the breedmg of *
Communicating  plants and animals. " .
Interpréting data NPT . .t
Observing .  Discussthree major ways in whxch plants or ammals obtain -
Classifying . Tood from raw materials. . T
‘Communicating . ) . .
Intepreting clata .
Observing Name endangeréd plant and. ammal spécies and d&smbe .
Predicting . . waysin which natural habitata may be maintainedand dev- ‘

Commumcatmg . veloped: 80 the species may continue natum! ,reproductwn
- Formulating ° a.nd replenishment. ) ;

“questionsand  * N .
. hypothesis . ' 4
Observing , ~‘Ident.lfy stl.mnh in an envxrom:nent ahd the reeponse of
. Commumcatmg hmgtbmgs to these s&m&hu——-v— A . ..
o Expenmentmg .
; ] Obsemng ' Demonstraté chemical test for carbonates by* the usé of .
' Experimenting - hydrochloric acid. .
‘ - . Observing Ljst sev&al ways that'men.-can c::unserve natural resources.
- Predicting .»  “dnd identify places in the commumty‘where conseryatlon -
- b Commhnicaﬁn;,}gractlces n:ught be lmproved ‘
! . Communicating ° Construct a diegram or model to show that a plant is a food
. Formulating factory ,
':. A mOdelS ., . ) ) < . b - '
' '0" . - . - . 2 ‘6
\)&' {’! - M ; #




) Commmmtmg Idﬁﬂf!mmrmofﬁehmﬂbodyﬁntmmm o --;_.-
,mcpnverﬁngfocdtoénerﬁ L . AL

Demgnanexpmmentﬂlusbahng&mwenergy:smﬁum- ) ‘_ ,- -
- ‘Predicting : _edﬁomcnefnmioamther., - O T

-
- T et s
- Commt.m:lalmg I twr
" - - Yo,
. - Ig!erpf:ehngdata . . .
Expiimenting 2 ]
) bt . 2T
L} e
v ‘ i - - "3
- . - -, - -
' - -
. v e N . - . ’
. - - .
- a »

Systemaﬁcmlahanshxpsenﬂ-mnatum]ghenomena. System ' R
) withmsystemscompnsethenmverse o ‘ R
P Communicating Constma an hypothesm.&om a set of observatwns - H ‘ . - :

: " Interpreting data ’ - - < L

&l .\ Formulating questiops . - ‘ .
. B a.ndhypo&es;s . To. . s _ S
o - Mrprenngdata Demonstratetheabﬂ:tywcanyoutsnmdivﬁualachmy -
- . Experimenting . from printédororal dn'ecuon. . 2.0 2 h ,
. Commumcatmg Demanstmte the ability to record ﬁ’fonmhon by construct- | L. i
Interpreting data  inga graph uding daia eonlammg two vana.bles. " - i

. . Experimenting . ) : T ) Cow e
- . . - - . * ~ ';. il
L Observing. . Demonstrate a method for analysis of a~ system by S <.

' © . nferting " identifying sources of the problem and deseribe 2 methodto - Y.
L 'Communicating . test for each-problem identified, e.g., # hght bu]h gha.t will S
¥ . Formulatmg not glow. - S {3
‘ questions and . S - > 4
- hypothesis ) O P - - ek

s Expenmenhng ) _ T L ' C
T ’ . Obsemng + Give examples of haw each of the five senses ¢an be nsed as S

, Measuring ~ instruments with wh:cl:ma.ncanobserve a.ndmeasnre o ek

- o Commumcatmg - ; - i .

' Making pperatwnal _ : . . e

. definitions  , . R ) '_ ' .

’ Measuring. Demonstrate the ahhhty to praperly nse, hani:l]e and care " z -
. .. Communicating for athicroscope, o . . .
Experimebting .. % P . o L

- -y <. - . : . T e
- . Measuring Mount a'slide on the stage.of a mmosebpe' and focus the . e
. . Communicating . scope using both low andhjgh power. obgect.wes. ‘ S R

: Exﬁenmentmg . ’ S
pr—y 5 . -. . Lt A . L. .
;, : I.nferring Fﬂenhfy a current articlé from populer periodic fiterature " - REGe
2y Cotmunicating. @wapape:orpopnhrmgazme)aswltspmbable scientif- -"" o :
¥ ) Intarpretﬁg data wcredxtabﬂ:ty i - .

| 1E MC . - ) 15“ " e S . E ;




Classifying _Conﬁzmaﬂmﬁcmmkexwﬁenb.&amllmﬁ
Communicating - wmmonmmerals

Interpreungdgta o ) '. B Ny
Obs;ming-, ‘ Idenuf; five different biom&e and give five examples of
Classifying ° - pla.ntsorannm]sthatmayl:vethm-e. .
_QOmmunicath:g

Predwnng - Dexﬁbehowmnsesgenencfadomforﬂxebreedmgof
Communirating plmt.sanﬁan.una]s. i ) R

Observing Order E‘!ant reprodﬁctwe methods oz ; the baszs of

.Communicating -
Interpreting data -

™
Observing Idenhfyshmnﬁmanenmnmentandtberasponseto
Comn%nmcating living things to these stimuli,
Experimenting . o -

. ' —— .
Observing Deséribe and conipare the hfe cycle of d:ﬁerent vertebrates
Classifying - and invericbrates. .

Communicating _ s _ ”.
Communicating  Constructa g.lagram or model to show that a plant is 2 food
| pdels , R
. . o, .. ) -
Observmg ,‘ . Make a comparison of plant and smimsl cells. I '
Commw.mmting _ B ‘ RS .

L3

'Obsemng  Describe the need fof state parks,-national parks, forests,
Communicating ~ water areas, historical sités, camping areas,
o ‘sanctusries and abroretums, a.nd why ‘their location is
o : mpo:tant. . . i
Masking operahanal(}enstmct a diagram or model fo illustrate various cycléa
definitions 7 mvolwnghvmgthmgssuchaswater, carbon.mtmgen,anﬂ -

[

Formnlating -oxyEencycles. ' .. . «

models o b e
Observing Describe how.man perceives color; differences in the-visual
Commuhicating  spectnym. . - * : N
Ezpei’i.menting R . e )

) Obsemng 'Deslg'na.nexpenmenzillnstmﬁng how energy zsfransform- .
Predicting - ed&omoneformtoanother - T,
Communicating _ . ' ORI
E,xpefimenting . - ‘. " \ '."“:’r'
Gommunicatmg Describe and practice safety meastires common to any'
Experimenting experiment. . .

N . , -, ) 28 . , !' E ) ’ P4 ,
*;




. Observing memhmbmmﬁ R
. Experimenting hydmcb]mcaad. . T e R T

Communicatin g _mennfyma;aro:gansofthehnmbodyjhatmmmlved _ . __ L
‘ mmnvexﬁngfmﬂ?oenﬂﬁ L Tt TS

- .

- ' . -
P - r -

Na:w:ralphenom’em axehmtedbythefundamenulmwred

- matter and energy. 'Iherelsani:s'era]ltendencywward :-,‘—'_ -.l- )
eqnﬂibmmmanenmnnment. - L y S -__'_'_'—'-

Commumnzm:g " Describe what amodelismdhowrnodelsmbe helpﬁ].
Formulatlugmodels .

-

Observing Distinguish how man is d:rectly a.nd indirectly dependeut
Imerprehngdata upon soil. |

Observing Identify ways in which plants a.nd am.mals eo:npete forhas:c hz
Classifying . . needsintheir environment, | . 4
Compmunicating = .= _ - _ S -

Loterpreting data . . AU el Ty

_Pred.lcﬁng ) Descﬁbehowman*uses genetic fadorxs for the breedingof = . - - .
. Communicating plantsandammals el . AT
Interpreting data ool . . So- T < r

Observmg * Name endangered plant and animal species and describé . . | oL Ee
. Predicting ways in which natural habitats may be maintained and de- - PR
Communicating -veloped so the species may cdntinueé natm-ai reprodnchon - . L
Formulating ' andreplemshment . ) LI e e
uestionsand - : . T s G
gygothesis . .'. ) j‘ _ ey . R . I‘. I
t co Li - L

Obsefving - Ident;fy stnmtlz in an emvironment and the résponse of S 2
Cammnnimﬁn_gg hvﬁngthmgstothesestrmuh. R . £

Observing Des:gna.nexpemnentﬂlustratmg how energrzs t,ransform e LT L
‘Predicting - ed&om,one,t‘ormtoa.nother C. _ U S
in ting data . : .'-" o ' T SRR

" Experimenfing . _ : T e - % et
) - -+ . -

“
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A 3

_Observing ~ Dewonstrate 2 fnethod for analysis of a sysiem by identify- a0

e ‘-
- Making opetational _ - ,‘..-"'" .,

z . . f
"Observing '  Construct a classification system whereby items can be -
Classilying _ identified on the.basis of their obsérvable properties, when gy
. ngenanumberofwmmonhmeholdsubstances T ’

Class:fymg Define element, compound, and ‘mixture, ‘and state

'
v
P

Ihemtﬁmberofnmdphamwhnhmbeobmed f ':-"1_
da@hyimﬂevmaiyofs;mﬂmhesmddﬁerem . .. SRS

Formuhtmg those that are ndt. ‘ ]
questionsand R
3
Intetprehngdata Henh&&ﬁamﬂectedﬁnmatwtmdncbedhyhmself
Formulating whjchsupportordonotsupporth:shypotheas )
questions.and . v R
P

Experimenting * * ! ‘ ‘ ) - - £r ]

Inferring ing sources of the problem and describe 2 method to test for -
Communicating  each problem identified, e.g., a Hght bnlb that does not P
Formulating glow. . . - .
questions an:d T ’ - Yoy
Expemnentmg . . o -
Classifying Dlstingmshbetweenaudsmdbasaumghhnusorothe: . T
Experimenting md.watorpapers ’ :

Commumcahng sttmgmshbetweenmolemlesan&atoms - ]
Formnlahngmode].s ’ 3 ‘. $

Obsefnpg Chssﬁy:nmp of objects.as: h-ampa.rem,translucent L. : ‘s
- agl.le ective. T

P Y " ~ .7
. . .

definitions ’ s -

Mea;unn;g Distinguish between heat and temperatare., | ‘
Communmhng ) ) LT . o
Mahugopérahona'l .. . ' . ’ . T
deﬁmtzons .' : .. T .-

Observing *+ Deeaibethebas:cpmperhesofallmatter{massmdspace
- Classifying s ", owupaﬁc:r)- . _ -

Measuring . . = -:
Communicating - T h _ ) oL ‘, .

Communicating _properties that distinguish them from ofieamother. | . :
Making operational” -~ . .
definitions Lt - . - - .

r
); - -
- . .
31 -
e N . T . 1
- - * 1 -
- - AL} %
T ey 1 L - L




Observmg ) D:shngmshbetweentheph)mﬂlmﬂchﬂmﬂlm 3;_-."' - BT -
Chassifying | ofagtvensubst:me _ L, T P
Hahngopenuonal P - . ) - T
definitions, e e L - -
Cmnmnnmt&ag Ezplmnthadiﬁerenoe‘betweenhnemandpﬂennal
Mahngopaahﬁmlenergy . ) o p
definitions . - > 'a - ] -, P -
Observing . Iastvanousformsofenergyandgweanenmple of work®
Classifying dpnebyemh. .
Observing Name' the source of all forms of energy except nuclear
Classifying | energy and list those forms that come directly from the
Communicating soumandthoseformswhxchoomem«ﬁmdlyﬁamthe
. . source. '

Observing - .Demonstratechethﬁtforearbonatesbyuseof .

Expeg‘menﬁng hydrochloric acid. )

Observing .  Distinguish between concaveconvex lenses and explam

Cemmunicating -, hcweachaﬂ‘eﬁshghtrays o

Makmg,operatwnal ) =

definitios - . R ' S 2

. ¥ R v, —— N -

i fe . ] '

Ourenmnment, ltvmga.ndnonlwmg, mwmscopscand- L
macrosoopw isconstanﬂynnd,ergomgthange. : - X

Commumcatmg IS’tateadeﬁmtwn of« vanable" . ..

_ Making dperatiofial - , ‘ S
definitions . T AL
Erpernneuttng - .. T

' . Interpretmgdata Interpretcﬁﬂgcteddatawdevelopanoperahonﬂdeﬁmﬁon
Makmgoperahcnalofawelennon. . -,
definitions L e .

. ¢

ot 3_,_'5 "'Obseriilig t ‘Dwgnapexpenmentﬂlné&#hnghqwenergyzsﬁ;aﬂorm-
ST Predicting .ed from-one form tp another, .
. ..~ ‘Communicating = ) ) . o
", #Interpreting datd . . . - - Lo
Ezpenmentmg ’ : o ) '

: i Ccmmumcatmg Ident:fy plane, wnvex, and concave mirrors and describe’ v
o v Mahngoperatxonalwhateach doestohght rays striking it. < ¢ o
- N7 definitions, .+ S A .
: Formulatingmodels ¢ =~ ' -
. . . . i 32 o -
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.- Classifying oceupancy).

There is a constancy in cause-and-effect relatioriships which . -
preclndesanyabmp%reversd innaburalphe‘m. '

Interpreting data Idenufydaumneaedhomazescmdwadbyhmexf

Formulating which snpporthsshypothas:s

_ questionsand

Communicating D'ea:nonmtethe:abmtytoremrdmiommon by construct-

Interpreting data inga graphusmgdataeontammgtwo variables, -
Experimenting '

Communicating  State & definition of “control”’,
Making operational .
definitions ot

. Experimenting
' Observing ' identjfy ways thgzgravztyzs the moving fowa in the natvral

Meastring phendmena.,
c g
Interpreting data
Making operational
definitions

Communicating Desm"be and demonstrate the basic 'Laws of Motion and

. Experimenting Gravstatlon

Interpreting data Construct a simple elecmc circuit and show the ”advantages
Experimenting  and disadvantages of pamllel ard series circuitry.
Formulating models - .

Classifying Distinguish between acids and bases usmg htmus or other

. Experimenting  indicator papers.

Measuring Demonstrate that light travels in a stralght line 'éxoept

Experifnepting " when passnjg ﬁ'om one medmm to another,

Measurmg Construct a system showmg the relahonsb:p between lever

’ Commnmcatmg arms, force applied, and resistance overcome, a.nd’apply

!nberpreungdat.a thlsreiataonshxptomechamcs , a
Making operational ) § , . 5
definitions - T -
enting - o’ , <
Formulaﬁng models .. . . -

Observing ' Descn"be the Basic pmpextnes of all matter (n:;ass and space
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o Commnmmnng SuiethelnsofConsermoMeundEmrg" “
;‘ ° ) . -' k] :T_:
P /9 ) //Observi:ng . Iistvmmsfmmsofenergyandmm mmp]e ofwork -
-7~ Classifying *~ * donebyeach. . ¥ e

o 75, Copmudcating T o : : .
: (\/ , ~g' v Inferpreting data v ' ) : . :

* " Obsefving Distinguisk between concave-convex. Ienses and explain’ .

) y Cormmunicating hmaachaﬂmhghtrays )

. Mahngc;perahonal -

. definitions i CT L, ' Lo
- . Measuring Demonstrate amethod of determmmg the spesa.ﬁc gravnty . - ’ ,
o _ of rock, mineral, orofanobjea ) N "

i | - T ‘ ]

) : | | : o

. Themteraéionsofmnngand‘non-lmﬂgmauerman . .
environment and the resulting change of ¢nergy deteymine the ‘ P

nature of the environméat, ) . _.) B B ]
‘Communicating Identify the varisbles held constant, the mampuhted . )
- - °  Experiméenting  varizble s:nd the responding vanable in mmveshgatwn. Y
o ) Obsenrmg Determme‘by experiment effects of mass, size ‘of are, and . - ‘:
’ Classifying * length ofstnngon t:mereqmred for the smng of a pendu- SR

L. Measuring lum, ' - e

) . . _ Communicaﬁng-“" .ot . - . . . . 1
" * Experimenting S . ) o
' > Y Communicating Describe and demonstrate the bagic Laws of Motzon and ) }
Experimenting  Gravitation, ‘ ‘

* - Observing - Deménstrate chemiea! fest for wbonam by the use’ of - . k.

. - Experimenting hydmcho}oncacxd . ‘ o - o s

) Measiwring ' Demonstrato-method of determmmg the s;pec:ﬁc gmv:ty of
N ot ' "¢ rock, minersl, orof anobject' Co® .
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ang practice sa!ety measmres common bo any ex-

penment .

Describe and demonstrate the hasm Laws of Motwn and
Grawtatmn, . c, :
3 .

Inl:erpretmg data Constructa. snmple.electnc circuit and show. theadvantages

‘Experimenting

and dmadvé'ntages of paralle] and series circuitry.

Formulatmg models . .

2

' Commumcatmg

F‘ormulahng mode!s

Distingmsh between molecules and atoms.

- -
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. (fommcagg Constmct an hypothesis from a set pf obsemhans.
Intérpreting data. .
Famlating q;u&stmns

.and hypothesis . -
Iﬂberpretmg datz Demonstrate the ability to ca:rry out an indmdual activity T,
Experimenting  from pnnted or oral du'ections
Copmunicating  Demdnstrate the abihty to record information by construct~ \
Interpreting data  ing a graph using data oontammg two variables.
Experimenting ]
Observing - - Demonstrate a method for anal of a systed by
Inferring identifying sources of the problem and describe a méthod to
Communicating  test for each problem identified, e.g., a hght buIb that will
Formulating =~ notglow.

questions and , & . '

hypothesis > : )
Experimenting E "
QObserving | Determine by experiment effects of mass, { of arc,’and
Classifying length of string on time regmred for the swmg of a pendu-

. Measurifg lum. !
Communicating , N ! N
Experimenting e T 1
Inferring . I'd'entxfy a current article froth popular penc'»‘d.lc literature
Communicating  (newspaperor popularmsgazine} es toi Lt.s Iirohable scientif-

" Interpretugdata  ic credibility.

Observing _ Design an experiment illugtrating how energy is t:ra.nsform-
Predicting “ed from on to another. ~
Communicating -

Q
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Observmg Ciassify a group of objgpts as- h:&nspareng, tm.nsluoent :
- "Classifying - aque,andmﬂechve. .. .. - >
Making operational : e "‘ AR - o
*  definitions o T “ -
Observing Construct a classification syétem whereby items can be DL
€lassifying identified on the basis of their observable properties, when -
) given a number of common houselmld substances. :
. - i = . H
Observing . Describe how man perceives color - d;fferenm in the
Communicativg  visual specirum.
. Experimenting S . B
*  Measuring . Codistructa systém showing the relationship betweer lever - :
Communicating  arms, force applied, apd resistance overcome, -and apply * :
Interpretingdata .this relationship to mechanics.” . : . e
Making operational , K
definitions . o
- Experimenting , ' . 3
Formulating models . S ’
Classifying Define element, compound, and mixture,‘and state proper-
Communicating  ties that distinguish them from onme andther. A -
Making operational . - . ) o
definitions g i e
Observing Use a penodlc table and show how to ﬁnd atomic mass and'
. Classifying atomic number = ; . . .-
Communicating - - .8 } : - s
Interpretmg data . . . y : . .
!nterpretmg data Intefpret co!lected‘ data to develop an operahonal deﬁmt:on .
_ Making operational of accelerat:on ‘
. - definitions ] ’ . .
. ) Communicating  Define momenmmmoperaho:ml terms. 2 L .
. . - : Makirigoperational o , : , R ’
o . definitions | L. . "" ; ’ - T
e, , Observiig De.mons(tate chemxdal test for carbonates by tﬁe use of s .. '
Sl Y Expenmentmg- ,hydrech!one acigi . -g T _ 2 e
. Commumcaﬁng . Ident:fy plane convex, a.nd, concave irrors and descn’be v -
Making operational whdt each doesto]:ghtraysdnlung:t. LA
. -, ‘definitiong . .'** s . o . -
e Formulaungmodels 4 . : ' °
- Meﬁsunng Demonstrate metﬁod of determmmg the Speciﬁc gravi‘ty of - * s
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. Communicating  State the Laws of Conservatlon of Maﬁ:er a.nd Energy.

- Netural phenomena. are Hmited by the fandemental mtureaf
matter and energy. There is an overall tendency toward
equilibrium in artenvironment.

Communicating  Describe whata model is and how modelsee.n be helpfal.
Formulahng models )

Observing Determine by’ experiment effects of mass, size ofarc, and _
Classifying \ length of string on time required.for the swing of a pendu-
Measuring " lum. . . ’ -
Communicatjng . . ) <
Experimenting . o >

H

- Observing Idennfy ways that gmv:ty is the moving force in the natural

Measuring phenomena
Communicating
Interpreting data
Making operational '

defintions . . ,t
Communicating  Describe and demonst.rabe the basic Laws of Mouon a.nd
Experimenting Gra\ntanon ] ’

Interpreting data ,Construct a simple-electric circuit a.nd show the advantages
Eiperimenting ,, and chsadvantages of paraIlel and series cu‘cmtry '

Formulating models . ) ’
Mesasuring Demonstrate that light travels in a strarght lme except
Experimenting when passing &om ohe w another. +
Measuring Construct a syste:m showing the relatlonshlp between léver

Communicating  arms, force applied, and resistance overcome, and appljr

‘Interpreting data  this relationship to mechanics,

Meking operational

. definitions

Experimenting - ‘ : .

Formulating models ‘ - Lt

Clagsifying: Deﬁne element, compound, and mixturé; and:stste proper-
Communicating  tiesthat distingujsh them from on€another., .

Making operational _
definitions _ o -

Observing . " list various forms of energy and give an example of work
Classifying " done by.each, -, ) o ¢’ O )
Conimunicating ‘ . ’ :
. Interpreting data. .o L
: , .y

’ Of)serving Design'an expenment lllustratmg%ow energy is transform
Predicting **  ed from one form to angther. v
Communicating - ; - .
Interpreting data : )
Experimenting + o A »
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hyp_othesis

The vast number of ndturat p’henomenﬁ which ca be observed
display a wide vanety of sm:.lantxes and dlﬁerences o

Commumcahng ,Distmgmsh between statements tha.t are hypothesxs and )
Formulating those.(hatarenot . . ot P
questions and ) . ) :

Interpreting data Identify data collected from a test conducted by himself
Formulating - which support his hypothesis.

questions and , . -
hypothesis . - e o
" Experimenting Coe . ) e TE
Observipg _Demonstrate a method for analysis of a system by identify-
Inferring - ing sources of the problem and describe a method to test for

Communicating  each problem 1denuﬁed e.g#alight bulb tm'iﬂnot glow.
Classzfymg . Canstruct a class’iﬁcanon key to 1dent1fy a,small Eroup of

i Commu.nwaimg common minerals, plants, and-animals.

Intﬁerpfetmg data' ‘ L]
’ " - "
OBserving - Identify common rocks: igneons, metamorphis, sedimen-
Classifying . tary. .
Measuring )
Communicating . P .
" Making operational , . ‘ y o ‘
definitions ' - ) e
Classifying . Classify sumlannes and differences in fossil speamqens .
Inferring . Infer some of thiuma]or events in the geologlcal history of
Making operational an area from a & dy of its topographic jeatures a.nd other
definitions , - data. ¢
Inferring Descnbe a pdssible explanatlon for the ongm of the solar
Communicatifig system. .
Formulating questibhs |
and hypothesis
Obgerving List several ways that man can conserve na'tur&l. resources
Predicting . and identify places in the cornmumtx 'where conse\ration’
Communijcafing practices might be improved. T
Interpreting data . Lo
Observiﬁ:g . List various forrns of energy and-give an emple of work
Classifyiig ™ - 'donebyeach. P ) .
Communicating . . . : ] ¢
Interpréting data . ' ' ; d
Observmg ’ Name the source e of all forms of energy except nuclear
Classifying.  eniergy and list those forms that come directly from the -
Communiciting ~ source and those forms which come indirectly from- the
" ‘ ®

source, . .- -
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' Formulating

Obsemng

Communicating . .
Interpreting data ;o aTE -
Formulatmgmodels . L .-‘.": Lo

Observmg
.:. E.

easuting

mmunicaﬁng'

- Baperimenti

Observing
Classifyi
Copmunicatng

Interpreting data .

Iperimenting

.~ 7 . K Our énvironment; living and- nonhviug,. m:croacopic and
. ’ macromp:c,;sconétantly undergomgchmge.‘

Commumm.tmg

Making operational - ° A

defintions
Experimenting -
Inférring
- Conimtunicating
Formulating
" ,questions-and
* hypothesis

Observing

Communicating R S
0{{{‘ . ._ . .. . . "' -, p'_. T:!’." :.\ . . -‘

Making operati

Oiaemng
‘Predicting .
‘Comnitnicating:
Interpreﬁnsdm

Ohaemng
Predicting

_ Communicating
Interpreting data
Expenmeuting

4 deﬁmtxons A

Demonstrate the ability- tomgnizeand to collectgpecl. .
mens of rocks, minerals, and fogsils.

4 - .. - . f....."\. 3 -
sh o _aTay . e,
hd et . P L
+ L
Y . .

Demonstrate phymcal tests for mtnerals ]:ardness, luster R
crystal. shape, clevage, fracture, magnetzsm, andsbeak.

Stateadeﬁmhonof"varnble" Tl LT

- . L]

. . a. v il -
" Describe & postible explagation for the‘brigin-of the-solax:_ -
system.c . T o -

ﬁenhfymxsusesofland -ATCRS: w:thmhzs aehool g:atnct‘gn&
suggest posaibleco:rectrvestéps -

i, ‘-«; { . H v-:}i\ :",-,'_.
'

* -
L]

Lwt sevenl ways thatman can consewe n.utunl resoumps
and‘xdentify plam in the commnnity where oonmvahon
practices ‘might b¢ :mproved. Rt

- A

. . Yy
Desigi\an experiment ﬂlustrahng how energy is.transform-
.+ &d from on form‘to another. : N
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** Interprefing data ﬁenhfydﬁamﬂededﬁum&wmdnded‘%y&hnsﬁf S
Jormu]ahng whichsupporthghmothesis' . o N
questionsand - ., oy T . . © o

. hypothesis Jae : Ca e . 7 . PR

E::pe.lmenﬁ.ng' '_:.. L. . - . “‘.,_.-_ ) ‘.- ) 4 ) e :
. Communicating’ Demonmtetheaﬁhtywrwordﬁlfomﬁonbymnm . L

« Interpreting data mgagmphusmgdatacomammgtwovaﬂablw. . ] -
Expernnentmg g T ) . -

i e I "

" Ooc:nmn.nm!.mg Statea deﬁmtxon of “control™, - S _ Te L o
.+ Making operational : L , . ) oy 3
definitions . .. * ' . '

> ". Experimenting . SR - S ‘ : -

Communicatitg * Interpret the basic data recorded onaweaiherhapr ’ - o :
Interpreting data L ’ ey L

o Commumcaﬂng Describe evidence of pastconﬁnental gla.c:al.lon - :
| o Infemng. Infer sotne of the majot eventin the géological history of an ) __‘ .
Making Operanonalarea fromh a~stndy of gts topogmphxc feemra end othef h . o
«efinitions data™ IR . , e ’ .7

“ Gomm_umeatmg Desm'ﬁe the watercy'cleinmeteorolééiclerms o ; S E

—y £ he . 1. - _{‘j

. . Inferring, Constmct inferences concerning the presenL feass'bihty of S ¥

., T ¢ Commuinicating mterplanetazytrave! ) . et -

s .| Formlating . - - . . ™ , SR

' ’ _ - guestions @nd E s - . s c oL :

o~ hypothesis : L . j ' ST - -

| - : X . b o

S T Infer:mg ’ Describe 2 possible explanation for the ongm of the solar ) .

‘“' . . -Communicating system. - g ] ,
P _*  Pormulating : . . . ) -

. - questionsand s

. , S e Y
;- ) .]‘:;(pothesm. . T
. H (]

L 1Y

-t

Observing Identify misuses of land areas within his school district and

. Comtunicating _ suggebt possible corrective steps. ot

" " Making operational Ao LT
. : *  definitions T e ‘ L - IRRTLI

; ;o Interpnetmg data Identtfy the adaptatxons man mpust make when he leaves the
. . .earth and entets space o, .
_-:‘. 5 _ﬁ .. R * " L]

VR ﬂbsemng o " Distinguish Eow man is du'ecﬂy and kdu‘ecﬂy dependent
Izit:erprety_ag data upon soxl . -

ot . " Obsgmng Diescribe the need for state -parks, nat!onal parks forests

- Communicating . “water areas, historical sitds, camping ‘dreas, inature gane-
. . lnterpretmg data tuaries and aboretums and why their Iocatxon is meortant
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Ime:prehngdm pnct:ceemnghtbe:g;pmmﬂ. e Tt
Commun.‘\cgtmg D&oc&becand.lﬁonswx'for ed:;ae.af_tﬁe.manl
Formulating TIABOOK. - ‘ <. ..
models | . r ,
Ob%mng Demms&aiet&é’ihﬂ:tytoremmemdtomﬂedspeu—
Classifying mens of rocks, mmeraln,andfnsﬁ]ﬁ
Measuring . "
Communiating s A
Experimenting . " - . ..
. Observing . +Bemonstrate physical tests for miherals: hardness, luster,
L Classifying crys:al,sha_pe l‘leevage ﬁ-acb.ufmagnehm and stregk.
) Communieating -
Interpreting data- }
Experimenting - .

; éﬂeasnring

Communicating -
“ . glow )
Idenhfj'a current article’ f.rom * popular penodw hterature ’

PE

Infernng < .

! Communicéung
' Interpretmg data

Clgsmfymg
Communicating
Interpreting data.

* . / "
_Constmctaclau:ﬁcatmkeytoﬁenﬁfyasmaﬂgmupdf

Demonstrate method of debermmmgthe spec:l.ﬁc g:ravny of .

rock, mmera.l QrOfa.nobj?a

) ' . x
. CONCEPT ORGANIZATION , L. S
' . sttemauorelinonshmp enst in mtu:nl phenomena. Synetnq
’ mthmsystemscompnsethe univesse. _M-_. - X
’ b,
'_.- Commum@atmg Constmct.anhypnthem from & aet “of obsemhans ,
Inbel'prel.lng d&ta - v oa - - ‘ »
;g?rmt.l,latmg - . . e J
questionsand: ¥ S
hypothws‘_ ~.‘ : .. ' e,
5 4
Interpret:hg data . Dembnstrate the abﬂlty to carry ot o mdmﬂnal petivity
Expenmenung &ompnntzdororaldn‘ecuons T ,h#

. 'Cbm_mmpcaung " Demonstrate the ability to .’recard information by oonstmct-
Interpreting data  inga graph uging data eontammg two mables :
Experimenting R .
Observing Demonz'rtrate a method for‘ai':.m.'lym ofa wsiem by identify.
Inferring ing sources of the problem and describe a methéd tofest-for

each probler ideptified, e-g., ahghtbulbthnzwﬂlnot'

[newspaper or popular magazme) asto xts,prqbaiare sc;entnf
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Observmg - .Name the source of ‘all forms, of epergy emept mzc'lw
ifyi ..enezgya.ndli‘stihosefmmsthatcomedmecﬂrﬁumthe
Communicating + source and those forms which dome mdu'ecﬂy from’ the
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o i - D&agn an expemnentilﬁ:strabng‘how energy mtttan.gfom ’
Predicting ‘ edﬁumonefm‘mwanother.

Commamnicating
Interpreting data:
Expen.mentmg
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Observing -  Demonsirate (56 ahmcy to rieeogme and to. co
Elassifying - . ~ specimens of rocks, minerals, an;l!ossi;l_s. -
Measuring - o . .

" Communicating _

Expemnentmg "

Observmg PDemonstrate physical tests for: 1:|:.t|1ely§‘r hard.nes_s Iuste.r - -
Classrfymg - crystal, shape cleavage &écture maguehsm,and: ieak; ' -
Commnnimrm'g

Interprehngdata

Expermmenting -~ .

o . oo
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Conimumtmg Dmibethewa!ercydemtheJms. vy,

Ini‘ernng C@smdmfemmwmm;ugﬁgpmfeaﬁhmty of
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