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Delavare's schools, This goide is meant to serye ag a-minimal

standard for natdral sczence educat on, bat at the same time strives
for maximum output of the natoral science progras. The” gnide is based ¥
on the processes of science education as well as.the concepts and .
attitudes of the biological, physical, and earth sciences. Four basic'-
goals have been identified and a set of terlinal objectives has bean
established for each goal. These goals and o bjectives are +o provide .
the framewbrk for the development of district, local, bqilding, or,
classroom programs. The guidé 1lists elevep major processes of science
education, sugges*s process ability levels, and identifies .the six
major concepts to be included in tke natural science cuﬁriculul. "Bach

' concept grouping (concept-process-dbjective) is indicate& in each of
‘the major disciplines of science: biological, physical and earth
sc¢iences. The uathelatics applications in the basic stiences are also

indicated. 2 sect ion on current educational philosop
to ¢he natural science educational program concludes
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The development ofascieqﬁﬁ_fzﬂy a_rmgeneraﬁon will have a major irpart upon the .
policies and the policy-making process of a democratic society. Gjtizens who know their
long-run, best interests are most likely to promote them through all the means at hand. Being .
amisunlythebegmmng Once a society perceives a need and sets objectives, it then moves
to alocate its available resources«to the priorities indicated by the goals and objectives. As
every elementéry economic student knows, the basic resources of the society are natural
*_Tesources, capital, and human resources. In an earlier age natural resources determined a
soczéty s wealth and welfare, esggcmllymthe fertility of its soil. Consequeﬂﬂy, though natura!
resources aever last their ifnportdnee, éapital resources, the technology to expand man 5.

. pl;ojectmty msetopmmmence ‘ .. -\ ~, .

c. - - - .
\ ow we appear to be entering an age when human resources will dommabe I.t is 2 time when
" the inost critical problems of society do not lend, themselves to attack based on land, new
materials, or machines. THe primary toals of this society are the talents and skﬂ!s of it§ people; .
Whatever its ph:ublems the search for peace, the abolition of poverty, the preventlm and cure
of disease, the reduction of crime or the contro! of environmental gquality, the solutions depend'
upon dedicated, talented, and well-trained people who understand and -who can intelligently
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 investment which
has expanded Fom 36 billion to $65 billion in 25 years. It is the szme phenomenon which™
underlines the emergence of remedial man-pawer programs to assist thoge unable to.compete
successfully in the more sophisticated lapor markets. It is the same awarépess which has forted
us to take a closer look as to what is currently happemng in our educatmnal programs and for us
. particularly the science educatmn progra.m . .. . e

-~ o

- : * v
A.lthough science educatmn has enjoyed a strong posmon in the educahonal hierarchy, little
‘emphasis has been placed on the appl:catmn of science to ociety. The major thrust in-

education today is **cateer education’”. As career education is mnmdered as an inter.disciplin-
ary activity, science is oftén exciuded because “science teachers are so busy teaching subject
matter they cannot relate to the processes of sczence and how science ﬁpphed to the worid of
work . ) . o

This reacﬂon is unfortunate and hlghly maccurate, because ihy competent sclen‘pe teacher is.
constantiy attempting to make subject matter relayant a‘nd pertinent and what better way to
make it more meaningful than torelate it to tle world of work. If career education is education
for a living, then sciencé might rightfully be considered as the prime essential of life; thus,
science career education must therefore be a very practzcal kind of education. How can science
teachers continue to teach in ways which fail to bring practzcaht}ﬁ into science education?

All too ofien science studenis ask ““Why do I 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 in
which they will suddenty sooner or later be thrust, It is also true in many cases of college-hound
studen}s who consider science as a foundational course material. Many science educators are -

_constantly 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 if they seek ways to stimulate the students in their desire to learn. We
contend (hat if teachers would make exlstmg Programs relevant, then students would act
positively. How does one make a science relevant for the non-academic student when it is
ditficult enough to maintain tHe interest of those who may §¢ed or want the science courses, but.
to those who neitfier want.or rleed it, is is almost impossiblg. .

Snence mstructgon 2s rela;ed to the rareer education [philosophy becomes the answer to
many of thé problems in tedching today. It is an excellent way to make science relevant,
practical, and interesting. It can stimulate the termirat student because he can make use of it

“without the need of detailed theory By the same token, it can be used to teach theory and
principles to academic students so r.hat it may be understood easily and applied immediately.
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Inth:sapproachmwencemskucuonmandmustbefomsedonﬂesw&em Ore of the _—
major goals in science teaching is to have the student develop the process of making decisions, .
There are mvariably rights and wrongs when it comes to making decisions hut as citizens we .
miust make decisions. There may well be no real right or wrong for the simple reasoh that the _
product,must sujt the needs of the buyer. These needs may well vary from one individual to .
another. What might be emphasized in career science is how to evaivate products in light of
needs. The goal should be to investigate awareness and relate to_self through logam} principles ,
of eya!uanon Here every person uses the so-called scxenuﬁc method mthout really being

awafe of it for what it is. - S

We have provided this guide to assist the teachers of natural sqenoe, grades K-12, by~ ~
providing the framework for the development of their Jocal district, bu.lldmg, and classroom~ .
program This should also serve’as the framework for the pre-semoe and i m-semce t.rammg of
teachers by the higher education mstltuhons . A . s
, * . L N




the central purpose of natural science education, a single or “'best way'" of purguing this goal -
cannot be Spec:ﬁea\ The diverse nature of schools, students and teachers necesslt.ates a y
. _yariety of programs and approaches. . P . s
- ™ 4 '

- *%To devéhp a scientifically hberabe cmzenry, the Stabe Boardrof Educauon
'recommends.that . . .
) i X o
*every student K-12 have an opporturut)r for many natura! science .
expenences every year . -

*that the K-12' namral science experience takes into consideration individual -
differences of students and reflects the students’ emotional, ethruc _moral,
" geographical, and economic background. . ., .
*every. teacber of natural science be.supplied with adequate facilities,
equipment, supplies, and the time to utilize these at the various grade levels

" . , of the student. P ; : :
- . ' *that natural science be present?d as a unified discipline, integrated and
' coordinated with other disciplines, such as mathematics, social scienke,
economxcs political 3c1ence reading, and commumcahon skills.
’_ ' . 'mcreasmg emphasm be placed on §c1ence processes, concept:onal schembks
- : and values, and less emphasis on factual mformat:on. .
"*direct experiences with the nattu'ai world of in.. Iaborator}' (hands o)
actmtles should comprise the majoxi portlon of the sclence program.
*texthooks should facilitate mquiry, rather tha:r being written to repla
laboratory (hands on) experiences. The use of reFOrdetf material {other
media as well as printed material) should be mtegral parts and degendent
upon jaboratory. experiences. -(The materials used will not discriminate
against the ethhic, moral, geographical , or sexual batkground of students.) ’
'natural science education programs mclude environmental education that
interrelates natural phenomena, environmental influences, science, techno-
logy, social unpllcauons of science and techno!ogy and econqmlc considera-~
tions. . :

¥

'natura] science education programs Jncorporate the phllosophy of caréer..

education; emergency preparedness, health {drug and sex} education; bait

. this ig not the sole curricular area reSponsible for, these phl]osophles
i . ortunities for the profess:unal growth of teachers of natural science be .
- cons:dEred ant integral pait 6f natural science education, programs so that
T : ) teacher’s own deeper insights can be- brought to bear on ‘the science
’ o ~° programs des:gned for scientific iiteracy
0 . *he achlevemen(; of scienfific literacy should be the basis for -setting
o objectives; for selectijig content, léarning experiences, methodology, and
. © - .© " fordeveloping asys of 9\;aluatj6nf

3-1 ¢
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. This guide is meant to serve as a mipimal standard for natursl science education but at the . Yy
. * same time strive for maximum output of the natural science program. The guideisbasedon the . . !
: processes of science education as well as the concepts, and attitudes with terminal.objectives in ) :
v areas of the biological, physical; and earth sciences, at the learning levels of K1, 24, §-8, and - .
T 9-12. These are 5ot the day-by-day activities or materials to be used in the accomplishment of -
. the terminal objectives. The development of thig aspect of the chixulum is the réshonsibility — ° ¢
of the classroom teacher, students, and coordinated by the buildjag or district qurricufin .
specialists and'the State Department of Public Instruction. ] -, ’ A
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. Whep a student oompletec his expérience in Delaware’s schools ke should kave mc.hed a
- levelof proﬁmency in these fom’ basic goals. . ’ ; .
Att:tude Goal: To develo;: those values, aspiratioms, and attitudes which ]
underiie-the personal invdlvement pf g:te individual with his environment end . .
. with mankind.

4

Rhtlonal Thinking Goal. To deuelo;: the rataionat t.hmkmg processes w!uch
underlie suenuﬁc modés of inquiry,

N
Skills Goal: To gdevelop fundeméntal skills in manipulating materials and

equipment and"m gathering, orgamzmg, and cou:mumcalmg scientific
. _ information. ~“-.& —
Knowledge Goal: To develop‘ knowledge of specifics, processes, congcepts,
' ’ ) generalizations, and u}:&mg principles, which lead to further mterpretahon
and diction of ob;ects and Bvents in the natural enwronment,

In order to #ttain these goals a set of terminal objectives have been established. " Each

terminal #bjecfive is a culmination of a student's science achievement froni kindergarten

. throughh:sh:gﬁschool.expenence - D °.‘ ( ’rc . .

The following pages :dentxfy the fou.r basic goals 3nd their terminal ebjectives to serve as a
framework for the develogment. of’ your scienoe program \

-
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'I'be1 sudent Bas a, exitieal
. atifude toward’ nnsnpporbed

inferences, hypotheeea

theories.

“Thé student is'inuiguedisyi;b- :
jects and events in his environ-

The student appreciates the
interrelatedness of science,

technology, andsoczety

The student willmgiy subjects

his data and ideas to the eriti-
cism of hispeers. -

The student is aware of and
responds in a positive mapner -
to beauty and orderliness in bis
environthent. - .

‘

. The stgudamfconduct:s and re-

ports the results of his scientific -

_ investigations in amhonest and

obgecuve inanner. . —

"The gﬁadent recogmzes Qhe .

- . limitations’of scientific fpodes

of inquiry and the need for’
add:hona], quite different ap-

. proaches™ o the qUes!; for"“

rea]xtyv -

- I - . =

The sgzdt hablbuaﬂy apphﬁ

rational and crédtive thmkmg

. processes when atfemptang to

explain dxsaeganb erenis’ .
when iying fo find relation-

ships among seémingly unfe. - .

. lated phendmena. and wﬁen" .

e

seeking- solutions to science-
basedproblems

sqbbig 2ee or
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The student formulates tenta-
-tive sta_taments ﬁnfm@;‘ '
hypotheses, theoretical’ modeisj
.o identify and- expmmmm

The  student  formulates
and tests predictions derived
from inferences, hypotheses,
graphic andtheoreticalmodels, ”

'ﬁ;ﬂ -student iﬁenﬁﬁ% the
varizbles which may materially

' mﬂﬂeﬂew;agwenmtemchonm

a system and find-ways 1d,
coptrg), and manipulate: the
'The.student genemtes fe}m
data to verdly or define -
inferences, hypotheses,  and,
theoretwa] moﬁels .

-

The student senses ﬁze ensl:—
ence Of .d.lscre‘pant ei&n‘s a-Bd. '.
problems which-arise when he

,is investigating  natural -
Phbnomena. S

The student uses the pmesses
reﬁ E mmul&ti?e,. and

oommnmmﬁ dkills  and “_,._ '

. sattitydes, end is fpctiaifal

understanﬂmg of the'concept(s) :
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Inardertodetemnetﬁe!evelof’achevemenlofstnﬂemsml)elam spubhcschoo!s aset
of minimum cbjectives has been established. Eachofihese ohjecttvesxsbasedononeormore
,prooess&athatgneadeﬁnﬁemd:mbonofasﬁndeﬂspmm .

paocsss P OBJ’ECI'IVE
Followmglsahstofthe eLevenma;urprocessestbathavebeen identified which includes the

great majority of student Activities that are appropriate for K12 schoolupenenoes Along
wmasmawdwiﬁ:ee:hprmsmashon descriptive paragraphto helpclanfythe
meenmgoftheterms J -

Thes? processes are not listed to :mply use of the pmgmm Science, A Process Approach
{AAAS), but are the processes used far any natural sciehce or environmental education

progiam. S -
PROCESS - Observmg

n

e ,_.“i' } QObservations can ‘e made in a variety of ways using all of the senses. Where
gy .4,4d.u'ect,sense ience is not adeqjuate for making needed observations,
7 4y &, indiect methods ar Objects and events may be observed svith respect to
© . 7 7 . g mary qualities and ities. .When observations are made to accurhuiate
» T d&t@&bm' whigh infere will be drawn, the precision of the observations is
CTETL Y critieal. ‘Precision is improved by making quantitative observations.

-:., ﬁé’ '_ I.’ROCESS-.CIBS_ELfﬁng.

- «_/‘- . Classifyirig is the grouping or ordering of phenomena according tor an

° 7 .- established scheme. Objecis %nd events may be classified on the basis of

¥ 2 observations. Classificational schemes are based on phservable similarities
. e «7> anddifferences in arbitrarily selected properties. Classificational keys are nsed
enzm ¥ o plaoe items within & scheme as well as to retrjgve mform,anon from a scheme.

o

_ ﬁ?’ PRGCESS’In{ermg . S L e
T e
L eeT Xy - -
Rl * _ Inference, while based on observa.twns reqnires éVaIinnpn and Judgment In
o " ferences based upon one set of observations may sugges;further observatign
2 which in tail reguares modxﬁcahon otongmal mfereuées '"{nference leadaI to
PN T pred:ctxon " : ) -
. - _ . "»\ 3 e / ’
PROCESS. .Predfctmg W . -

v

@ - RS

L e Predictioﬁ # the formulation of an erpected result based on past expenence
Ny ;, 2The reliability of prediction depends upon the accuracy of past observations and

¥ ;. upon the nature of the event being predicted. Prediction is;based upon influ-
‘ i ; ence. ngresswe series of observations and, in particular, graphs are m:port-
f. A ant tools of prediction in science. An expenment can verify or contradict a pre-
. diction. : . L
. e ¢ . i ) LS
SS - Me 23 ..
- ,;::}} . OCESS - Mea_surmg ) SR

- Measdnng propert:es of objects and events can be awomphshed by direct

" comparigon or by indirect coinparjson with arbitrary units which, for purposes

of communication, may be standardized. Identifiable characteristics which cap-

.o, be mesbured may be interrelated to provide other quantitative values that are
e rail valuablem the description of phys:cal phenomena.

e




> . PROCESS-Commumnicsting = S e

= In order to communicate observations, accurate records must bg kept which can
A be submitted for checking and rechecking by others. Accumulated records and .
. . -7 theiranalysis may be represented in many ways. Graphical representationsare 2
- < often used since they are clear, concise, and meaningful. Gomp!ete zand .
<10 ".understandahle experirental reports are essential to, scientific communication.

6 o~ PROCESS Interpreting Data

LT Interprehngdatareqwes the application of other. basic process skills .. in’ par-
9 - ticulaz, the processes of mfemng predicting, classifying, and commumtmg
It is through this complex process that the usefulness of data is determined in -
answering the question being investigated. Interpretations are always subject
’ LI to revigion in the lightof new or more refined data. i

. o . PROCESS - Making Operational Definifions

@ " .. Operatignai definitions are made in order o simplify commupication concern-
< L ing phenomena being investigated. In making such definitions it is necessary
3 ' to give the minimum amount of information needed to differentiate that which
L is being defined from other similar phenomena. Operational definitions may be
ox . based upon thé observable characteristics of the phenomena and upon the
: operations to be performed. :Operatonal definitions are precise and, in some
- cases, based upon mathematical relationships. ) .
l'

L PROGESS Formu!a.tmg Questions and Hypqtbeses

Questzons are formed :fn the basss of observations n:rade angd gsually precede an
"-_' ! attempt to evaiuate a situation or event, Questions, when precisely stated, are
PUEPERS B problemg.to be solved through application of the other process of science. The -
. 6}»’ 3 attempt to answer one question may generate other questions. The formulation
' of hypotheses depends diréctly upon questions,,inferences. and predictions.
rf\, The process consists of devising a statement which can be tested by experi-
& ESHFE ment, When more than one hypothesis is suggested by a set of observations,
eac¢h must be stated separatély. A workable hypothems is stated m suc.h a way
* that, um} testing,its credxbzhty m3y be estabhsbed

PROCES

N E.xpemneimng is the process of designing daf.a-gathenng proceduresas well as
S 7, the piocess of gathering data for the purpose of testing 2 hypothesis. In a less
T M formal e, expenments may be conducted simply to make observations.
B - * R "However; even here there is a plan to relate cause-and-effect. In an experi-
" ;;3 -, - ment, vafiables must be identified and controlled as much as pogsible. An ex-

- S penmenial test of a hypothesis is designed to indicate whether the hypothesis i is

kT

Expenmentmg . ’ - . : ‘_

— tp be accepted, modified, or rejected. In designing an expenment hmuauons
of ritethod and‘apparatus must be considered. . ot
m ., PROCESS - Formulatidg Models : -7

) L M.odels whether physncal or mental, are devised on the basis of acceptable

} .. ., . hypothesis.or hypotbes\;s that have yet tp be tested. Models are used to
o™ y=——  describe and explain the interrelationships of ideas. In many cases the model
| - e implies new hypothesis; if testing these hypothesis results in new information,
" ) the model must be altered to mclud\e it.

Each of these processes have different levels of difﬁcu!ty that are based on the age and ability
. levels of a particular student. With this in mind, the following are the minimum acceptable
proﬁuency‘ levels for students completing the grade levéls covered by this guide in a Delaware
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MINIMUM STANDARDS ATTHE COMPLETION OF FOURTH GRADE.
Tbseﬁing : .
: Mak‘mé observatigns without inference. 3

* Repeating sbservations as a means of improving reliability.
; Using measurement as a means of refining observations.
' Ordering events chronologically. ’ L L -

Classzfymg . _ .

Developmg arbltrary Jne-stage class:ﬁmnonal schemes where all mcluded objects of
phenomena may be put into mutualiy exclusive categones ; - .
Using quantitative measurements as.critetia for grouping. o

1

lnferring T, L . ) . " -
Demonstraung that inference is based upon observation.:
Separating pertinent observations uppn wiich ngen mferences-are based from those whmh

are extraneous. .- , o
'Deveiﬁpmg an inference from a-set of elated observahons : - :
Developing a series of inferences fronx a set of related observations, - I
Predicting | i ' L /
Using a, Jenes of related observauons to.predict an unobserved event. ‘
Using titative measurement as a medns of—:mprovmg the.aocuracy of predmuons ,
g S L - Ay A
Measuring ) . . ' -0

Grdermg objects in terms of magmwde of prOpemes by using measuring devices without re-
gard for quanhtal.we'umts

Comparing quantities such a3 fengfh drea, volume, and wejght 10 arb{rgry umts.
Comparing time to Spits developed from periodic mptions. /
Using standard units for measurement (the'metric system).
Selecting one system of upits for all related measurements.

i -
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Comtunicating”

Recording observations in a systematic way. °

Interpreting Data

Selecung data pertinent to the qu'estion asked.
Processing raw data to expose trends or relationships.

v e -

- —-_L\

Mahng Operatlonal Deﬁmhons

il

Distin}guj'shi.ug bethen operatlona’l deﬁmtlon and general description. . ~
Selecting t;harad:e ics of a.pbenomena s'l.uted to use in opehuonal deﬁmtzon.

: Sepag-atmg qu

answered from egperience..

"+ ‘Answering guestions confired to.th

Restricting questions o thoge that d
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e ei::?ions wh;ch cag be made.

only a pomtwé or neganve reSponse. )

' . ..,..;_ - R . 3
l. ar '& . L .
Experimenting v - . ' * ca ,.a.g. o
r" e . % - . Ed -..:;__;'
- Identifying observationswhmh are relevant to an expénment. a o
"Distinguishing useful from extraneous data. . A
Descn'bmg the problems involved mmafungdgxred observat:ons. K
: ) . e - - .. e
) * Pormblating Models . A
» w- ’ . P . ’
Dlstmg:.ushing between models and reality. I a,
Explathg observed phenomena by using models devised by cthers. .
e - . .o o ’_»A:- - _".,;,(- w !
e “ , ' t .. ) [
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*‘ Process ’ Objective . ey

Movmg up1he Iadder eachprocass isbased on a conceptual scheme, thus allowing each
’ _ ‘objective to be devéloped under ‘the concepts. Six major concepts have been identified for
inclusion in the natural science curriculum in Delaware's K-12 schools. These concepts are

defined asfollows: ) o .
: . - . " . - - - » k] _‘]

Diversity: The vast number of natural phenomena which <can be observed
dspiay a wide variety of similarities and differences.

- -

_ Change: Our ermronment hvmg and ndnhvmg. microscopic and mamsooplc, ,
T is colistantiy undergomg change L

- e ¢
- - -
- - -
* - -~
N - £ . - - T
- -
-
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—_ 1 .
- ] 1
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- ey * N . »
- _— I N e = .
~ . - 1
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Confinuity: There is constancy in cause-and‘effect rela&mnsh;ps whieh
precludes any nbrupt revetsal in gatural phenomens. .
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T iz o lnteraeuon- The interactions’of living and nonliving matter in an environment
- R e - #% =t " andthe rmlnpg change of energ'y determmet.ﬁenawre of the enwronment
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T E ;.-' : Limitation: Natural phenomena ‘are limited by the fundemental nature of
' : _ matier and energy. There is an overall 'tendency hwa.rd equilibrium In an
N environment.

. - < - -
. v e . - . .
S b . me— - % -
\.‘t»_' “"*-1.._, . . -
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part of the biplogical, physical, and earth sciences, Vﬁﬂ‘l implications for the soanl sciences,

“ reaching the léng range goals and terminal objectnrea that should Be achieved fore

_’o. ’

CnmculumAm ’ Process - ’ Obwe .

. -
.b

Each ooncept grouping fcpneept—pmcess-objecﬁve) is indicated in eaeh of the major
_ disciplines of science: biological, physical, and earth sciences. The mathematics apphcatzons in
- the basic saences are glsoindicated.

Environmental education is no,t a separate content area of the natural science programs, itis - .

£l

o GOALS & TERMINAL OB'JIECI'I.VES,

When s]}th;s is completed and the basic ob]ectwe ac}ueved, the student ig ther on his wi
graduation, . K

On the following pages you will find- the concept groupings Itsted under h{:eu’ specific
curriculim areas. It is hoped that this will help to.serve as a guide in plannmg for,and imple- ..

mentmg natural science education i in the clagsroom. . 5 te .
. " ) d ‘ . ' 23 ) : ' . \\ S ‘
. = s v ‘ 13 . " ’
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CONCEPT D!VERSYI'Y : . . -' - -
& -,Th_e vast nungbver of natural phenomena whu:h can be observed - . :
¢ display a wide varitety ofszmﬂantxm hnd dxfferences -
R AR S A g T : R
* ‘Observing - D;stmgmsh between vertebrate and mvertebrate animals. - .o
Classifying . s ]
Communicating - . .. 4
Making opémtlonal definitions . ; B . 7.

) Observmg Llst several ways that lseeds and po!len are randomly o,
Classifying dispersed. ‘ :
Communicating _ . R . T ) T g

 Observing. Describe the relationship bf variables in an investigation.

Classifying . | . ‘

Communicating = . ’

Makin_g_Opera(inal . i .
definitions . . . = .

Formulating Wuestions IR . - ’ ' .
and hypothesis .o ’

. Experimenting o

: . i . p 3

7. ! ; A
CONCEPT CHANGE _ ‘
‘; Brels B0 o SRk~ R s L g o . *
- m Our - enviro - living and nonﬁvmg, _microscopic and ¥
i, macroscopw,isconstamly undergomg change. .
ISR R o ez P e

Observing Identify and describe ammal' and plant responses to

Classifying ~ " chaiiges in theif environment.

Communicating,

. . / - * “ P
.‘ ) ' » = -
"3 % . v . :
CONCEPT CONTINUTI'Y ; = ‘” ' ’ . )
" B There is a constancy in cau e-ancﬁ-effect relataonsh;psﬁlwhich .

s '.4;;:-‘. pre,cludes any abmpt reyersal __;tﬁral phenotnena. ¢
, Observmg ‘ Descn'be a s:mple food cl;a.m and/ orweb, | I

o " Inferring . i g, ,

: Communicating . 5 i :

Formulating models L =

'f;,ff v 4 ’ i - o * »
Lo * s " .
uf“: * N R LAY
; 6L
P - S :
' ' - R ‘ 115"
‘/.""“,’ - ] , : ¢
. 3+ .




" Observing D&embe and demonstrate the functions of . roots stems

. Inferring : ot . ]
Predicting : ] P

: Com mumcanng Descnbe the role of phqtosmtheswzn the ljfe of a plant n

ST ; ] ;""* - . CTT L LY A
- . - - - , i.-'-

Classifying *  and Ieavesof plants. ‘ -~ -
Predicting- . ) Lt s
Corgnunicating ‘
Experimenting S - )
Formulating models.” ) LT

Observin g, Describe the effect of sil, water. and lighkt on lhe patts of .*
Classifying ~ plants.
Predicting -
Cqmmunicating e

~ * * L

B Y

1

Exﬁé:imenting

‘Observing Idennfy Iocal sources of poliution and illustrate how each is

Classifying dangerous to our heafth. - '

_ Communitating o .
Interpreting data i .
Experimenting - . e

serving Identify and classify vanous kinds of drugs and describe
Classifying their effects en sunple organisims. .
Inferring : o i
Predicting . ‘-
Communicating : C -

Observing . Describe the relationship of Yariables in an investigation, .
Classifying " L e Lo
Con‘ﬁnumcatmg‘ C T T
- Making o{:rerallq‘nal ¢

definitions . ‘ -
Formulating guegtions . ’

and hypothedjs ., < s
Experimenting L

3 . LS
Wb n,) -
Y ? *

The interactions, of hvmg and nonliving matter in.an
environment and 'the resultmg change df energy determme the,
nature of the envu‘pnment

<!
Interprenngdata T o Y AN
Making operatlo;aa! I TP s .
definitions - S - P v
Experimenting 20w . T T
+ - * . d Y

)

is,
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“Obsgving Idemxfflml;o:;mesofpo!hmonmdﬂhstxuehow i's

Classifyirig . ﬂangeroustaourheahh. . PR

.+ Inferring T e . N - A
;1Edicmg- -4 * - . " ' .- : - ":'.¢ ’ . R

" . Communicating - ’ : S o

- Experimenting . . : % - o

Observing - Ideuhfyanddescﬁbeamalandplantresponsésw .

L
L e

C!asstfymg changesmtheuenmnment. . . o ‘-,-
- Obsgiving Describe a simple' food-chain and/or web. R LA

‘o Inferring -
. Communicating- . ’ ; T T
Formulating models . . % syl

‘Observing . Ldentify foods eaten dsscribing the relatioaship to th plant -

Classifying or animals from which they come. : P
" Inferring 5, o * ]_ il
Predicting - £ e ":E

- Communicating

Observing .  Describe add detnonstrate the fnncuons of mots
Classifying and leaves of plants.

Predicting . .
Commpnicating ~ : P o

. Experimenting RN . ’
Formulatmg models ’

- Observing Describe the effect of sox.l water, a:nd light on the pprts of
Classifying _ plantd.” S S .o N &
Predicting ) P i
Communicating e, : : .
Experiménting . .* S e . o gj e -

‘ ¥ Tu
Observing ldentlfy the ceil as the ba.s:c stmchtral unit of-a]éf'r’mg
Communicating  things. v . . '
Making operational * . . -
definitions’ . ;

‘Sysbematzc relaapnshxps e:;zst in natura! p]}enomena Systems‘" :": ’
e within systéms compn;e the'universe. s g.

. -Obéexvmg 2 Iﬂentxfy and clasmfy vanous kmds of dmgs and?ﬂ
’ Classifying L their éffects on annple organismk
.-+ Inferring . -~ . . 3
Pred;cf.mg: . L ‘

L3
<t . . - -
" *'--' l?: *
S : T I e
1 4 ":' - o, T




Comrrunicating -": : Daﬂﬁemdprmﬁelymmmhaﬁy}g . ::‘._d‘-"' :
ExpaﬁmEnl- ﬁl Y E:L . R ' . - PR . . _-: __'__.:I
Obsenving ~ Describeasimplefoodchainand/orweb: - - . - %
- In.fetﬁ.ng . ’A .. 5

Observing Describe and de:monsu'ate the functions ‘of roots, seems ‘
Classifying and!aavaofplants . ( i . o

-+ Commynicating _— ' o - S

‘ Expenmennng =7 o, - ' ‘- :
Observmg 'D;sm,zgmsh between vertebmte and mvengpraﬁe a.nmals

; Classifying ) o,

Communicating . . .
- Making operational . - . E
definitions Lt - P - :

* Obse:rving“ - qunbfy the ceil as the basic stmamml unit of zll living

) " " things. . , .

Making operationat .. “ : -
definitions - oL,

- - . . E—

Ty CONCEPTLIMITATION . ' : ‘ , 7

- : 5
Natural phenomena are limited by the fundamentat nature of .J -~ el

. ; # matier and energy. There is an overall tendency towa.rd B - -
s - B eqnih'bnumm a.nenv:ron.ment. ] " 3
' Cibserving T Describe them of sml water, and light on t.he pa.rts of . i

Classifying - plants. ., . -
Predicting - LD . s
e "~ Experimenting ™A _ R

- ‘- t 1 *
.- P . . . . .
Y Obsenrmg Describe a simple food chain and/or web.
' - Inferring*: ) L
Communicating . . ) X "

:Formulatmgmodels

" 'Communicating D ibe bhe role of photosynthes:s mthe lifé of a plant. . 2 -
" Interprefing:data . : - cet

) Making operational . - ‘

definitions P ’ ‘ . "

b, ’ IEXpenmentmg, vre | . , ‘ _‘# -
. . ] ‘ ) P
- . ‘ -
% ot . ‘ . -
H .£ . ' 28 -
v . v )
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ﬁevastnnmberofna!nralphmmmwhchmbeobme&
d.l@!ay awide vanety oimﬂanties and diﬂ'erennes .

Commnnmanng Desaibeénddemonsh‘atehowspeedmbemsedor . " 1
. . [Interpretingdata decreased. C .

Experimenting”  ~ ., . : | . "]

‘ Observing ) Idennfy order; and demonstmtebyﬁmchonhaw aﬁmple B

+  Classifying machmemmcreasetheabﬂttytodowo&. ) v e ]

: Measuring = | o oL
Cofmunicating ” I - a L

s Making ogerational . - T
deﬁnihons . .

Classi!ying Demonstrate the nse of various types of thermometers. - C s

Measuring . s .
) Commumatmg - ' ) o
- . E:Permenung o . . - ' - . - ' .'—
“.Obsemng _ Describe the relationship of variables n an inveéstigdtion, = - L
.ot - Classifying | : - o ' C
. 'Cqmmumatmg , e, = o e
' dMons 2 " oo ; T ~
Pormu!aﬁngqu&stions weTo ) : Tz
and hypotheses - , " ] : Lo

Expenmenimg e , . ’ . . 7

) Measuring_ Use the metrie system to describe  objects m'térms ofmass, - - .,
o : . length, area, and volume, orusethememcsystemtodzs- - e

° * tinguish objectsin terms of Fmass, length,and area.. ¢ - 5 LT

. - - .o, .t 2_' - o T. ‘;t_._‘,:‘-::

! . Inferring Distinguish observatmns from inferences, 3 . . e ,,

Communicating o . - Tl T
- : ' - .- “::'-4-1_".4:.?’_

R Ohserving =~ Identify, descn‘be, and demonstrate soumi heet, splar

Sl S
- v

. .+ Classifying energy, and e?ectdatyasaformofeneréy .o
’ ‘Predicting e _ S

. s Commuﬁiéaﬁng_ . e e T L ET
- ~'& . Intéipreting data’, LT L . S w . i
ST Formulating questions - R P . " Tt
Z T andhypoth%es - : = G SR
. + Expem:nentmg o L e - R -,
. 2 - ) . ' - ! b} > - "o . ) :':(:
i - : . . « T ‘ 2o
? * . H R * ol
F 3 & . - “ * = : ‘:
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Ourenmanment.liﬁngandnonﬁving.mumop:canﬂ ;--_

Co Describeanddemonshabehowspeedcenbemmse&au&
'Interprenngdala decreased. - - & I
) . Experimenting T ‘ i . Yy 7 .
- '-'Obs'ewing " 1dentify, order-and demopstrate by function how a simple -

* Classifying " machine can increase the ability to do work. - . e
Measuring * . ) -
Communicating o : . .

H Making operational - “ ) > t |

. definitions . . L.

' . Experimeating = - . ' . .

Observing Describe and demonstrate- how a substance can change e

Predicting from solid, liquid, or gas (in any order). ) T

Making operational ; o .

definitions . o . .

Experimenting - ' * . -

L

"Qbserving Demonstrate examples of the mie that heat is transferred
) Classifying -  from warmer to coolér areas or objects.
Measuring . _ .
) - Communicating . .. v :
- Experimeénting

; ‘I'here is.a constancy in cause-and-effect miationsh:wwhich ‘
precludes any_abmp§ reversalm nahI_ral -phenomena. ,
- . . - ' “-

Commumm f | Demonstrate fcw sol.md tmve.ls mhqmdsandgas% )
Formulating questions . _ RN
and bypothesis ~ x S S S . Lo,

. _Experimenting - o . . _ .
. - . . " - - J
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