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. EBEFACE DL T

THE development of a scientifically aware generation will have 2 major impatt ‘dpon the -
policies and the policy-making process of a democratic society Cltizens-wko know therwr
long-run. best interests are most tikely to promote them through all the means & hand. Being
aware is only the beginaing. Once a society perceives a need and sets objectnes, it then moves
1 alocate its available rescurces 10 the priorities indicated by the goals and objectnes. As
every elementary economic student knows. the basic resburces of the society are patural
resources. capital. and human resources. In an earliet age natural resources determined a
society s wealth and welfare, especially in the fertility of 1t¢ svil. Cunseguently. though natural
resources never last their imporiance, capital resources. the technology to expand man s
grojectivity. rose 10 pi‘ominence. . .

Now we appear to be entering an age when human resource's will dommaze It 15 asime when |
the most critical problems of society do nbt lend themsvlies to attack based on land. new
materials. or machines. The primary wools of this soqiety are the talents and skalls of its people.
Whatever its prohlems, thegearch for peace. the abohtion of poverty. the prevention and cure
of disea«e, the redftiihn of crime or the control of environmental quality. the solutions depend
upon dedicated. taleried. and well-trained peopic who understand and who can inteligently
use whatever technological tools are available It 15 the growing awareness of this new
dependency that has pushed the United ‘States #conumy into an vducational investment which
has expanded from $6 billion to 65 billion 10 25 svars It i1~ the same phenomenon which

- upderlines the emergence of remedial man-power prugrame to as=1t those unahle o compete

sucressfully in the more sophisticated labor markets. ICis the same aw areness which has forced
us 1o lake a closer look as to what is currently happening in our «dut almnal programs and forus -
parucular]v the science éducation program. oo

Although science .education has enjoyed a strong positipn in the educalional hlerarchy. httle
emphasis has beeh placed on the application of science lo soriéty. Thé major thruse n
education\oday is “'career education”. As careér education is considered as an inter-disciphin-
ary activity. science is often excluded bscause “‘science teachers are so busy teaching subject

‘matter they cannot relate to the processes of science and how _science apphed to the.world of

work™. g ) ' . 2

~

This reaction is unfo}tunate and highly inaccurate. because any competent science teacher 15
constantly attempting 10 make subject matter relavant and pertinent and what better way to_
friake it more meaningful than to relate it to the world of work. If career education is education
for a living, then science might rightfully be considered as the prifne essential of life. thus.
science career education must therefore be® very practical kind of education. How can science
teachers continue to teach in ways which fail to bring practicality into science education?

All oo often science studerits ask ''Why do | have to learn that? 1 don't need it."” This 1s
especially true of termina) students who need to be better prepared for the cold hard world n
which they will suddenly sooner or later B2 thrust. It is also true in many cases of college-bound
students who consider science as a foundational course material. Many science educators are
constantly and diligently seeking innovating ideas to teaching the subject matter.
Unfortunately. thefr efforts are focused on the subject matter or course content rather than on
the students It is betterif they seek ways to stimulate the students in their desire to learn. We
contend that if teachers would make existing programs relevant. then students would act
positively. How does one make a science wselevant for the non-academic student when 1t s
difficult enough to maintain the interest of those who may need or want the science courses. hut
to thase who neither want or need it, is is almost impossible.

.

w

; .
Science instruction as related to the career education philodophy becomes the answer to
many of the preblems in teaching today. It is an excellent way to make science relevant.
practical, and interesting. [t can stimulate the terminal student becaose 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 $o that it may be understoed casily and applied immediately.
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Ir. t%... approach natural science instruction is 2nd must be focused on theé student. Oné of the S
_mayut guals in science teaching is 1q have the swudeht develop the process pf malung decisions. !
There are invanably rights and wrongs when it comes tp making decisiops but as ctizenswe
thust make decisions. There may well be no feal right or wrong for the siimple reason that the
pruduct must suit the needs of the buyer. These needs may well vary from one individual o . ]
anuther. What might be émphasized in career science is how to evaluate products in Light of
reeds The goal should be to investigate awareness and relate to self through logical pmu:gples’
uf e\aluauon Here every person uses the so-called scientific method withoat really being
. aware of it for what it is.

L

We hawe provided this guide to assist the teachers of natural sc:ence. grag -12, by .
peuviding the framewaork for the development of their local distnct, hmldmg and ¢ 00
prosgrar.  This should also serve as the framework for the pre-service and in-service training of
teachers by the higher education institutions.

‘c -
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- - . THEREASON FOR NATURAL SCIENCE EDUCATION

The purpose of the naturat'science educatich program for Delanare’s students is to lead to
the sequential development of a scientifically literate person. Although this is considered o be
the centra) purpose of natural science education, a Single or “'best way"" of pursuing this goal
cannot be specifiéd. The diverse nature of schools, students. and teachers necessnales a ;
variety of programs and approach&s s . . . c

***To develop a scientifically blerate cmzenry the Stale Board of Educauon
recommends that:
*every student K-12 have an opponumty for many natural science
. v experiences every year. '

. *that the K-12 natural science experience'takesinw consideration individual
differences of students and reflects the students’ emouonal ethnic, moral. -
geographical. ahd economic background. .

*every teacher of naturdl science be supplied with adequate facilities,
equipment. supplies. and the time to utilize these at the various grade levels
of the student. "

*that natural science be presented as a unified discipline, integrated and -
coordinated with other disciplines. such as mathematies, social science,
economics. political science, reading, and communication skills.

*increasing emphasis be placed on science processes, conceptional schemes
and values, and less emphasis on factual information.

*direct experiences with the natural world or in laborawry [hands on)

« activitieb shonld comprise the major portion of the science program. !
]

*textbooks should facilitate inquiry, rather than being written to repl'ace
laboratory (hands on) experiences. The use of recorded material flother
media as well as printed material} should be integral parts and depéndem
upon laboratory experiences. (The materials used will not discriminate

- against the ethnit_:, moral, geographical, or sexual backgreund of studénts.)

, *natural science education programs include envirormental education that

- interrelates natural phenomena, environmental influences. science. Lm.hno
logy. social implications of science and technology. and economic cnnq;dera
tions. i

*natural science education programs incorporate the philosophy of career

education, emergency preparedness. health (drug and sex) education. but

s this is not the sole curricular area responsible for these pl'milosophi?s.
*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 stience

programg designed for scientific literacy. .

tives; for selecting content, learning experiences, n;)ethodolng,y and
for developing a system of evaluauon g

.. - 10
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This guide is meant o serve as a minimal standard for natlural science education but at the
same time strive for maxithum otitput of the natural science program. The guide js based on the
processes of science education as well as the concepts, and attitudes with terminal objectives In
areas of the biological, physwal and earth sciences, at the learnipg levels of K:| 8.4, 5.8, and
9-12. These are not the day-by-day activities or materials to be used in lhe a

of the classroom teacber, students, and coordinated by the building or distrit curriculm
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’ . PHILOSOPHY OF NATURAL SCIENCE EDUCATION )
. . . FORDELAWARE’'S SCHOOLS . : : ]
T When a student cnmpletes his. experience in. Delqware s schools. he should hay¢ reached a ’ _
) Iet:el of proficiency jn these four basic goals. - . > \ - ‘-S\\
e MMQ&IJ&A&@@.&M&M% -aspirgfions, "and rau:wdes—whxch ' ]
T underlie the personal lnvol\rement of the mdwrd,iual with hi$ environment and .
~ . - with mankind. | ’ . - T ]
Ut . Rational Thinkihg Gozal: To develop the rataio 2] lhlp’kl {4 protesses whlch )

-

underlie scientific modes of inquiry. - . -

Skills Goal: To develoi) fundemental skills in manipulating materials and *
equipment and in gathering, ,orgamzmg and commumcatmg sc;entlf‘c ’

. . / information.
_ Knowledge Goal: To develop knowledge of spectf‘cs _processes, cpncepts Vo
. ' generalizations, and unifying principles, which lead to further mterpretauon

and diction of objects and’events in the natural env:ronment oL s

In order bo attain shrese goals, a spt of terminal ob]ecu\res have been established. Eech . '...,\
termmal objectiye is a culmination of a student’s sc1ence achievement fram kinderganen
through his high school experience. . L

. . .
- x - E

. The followaq pages identify the fogr bas:c goals and their terminal objectives {0 serve as g
framework fo he developmenrof your sc:enqe program. - g . E
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. ATTITUDE GOAL

* To develop those ?alues
pirations. and al.tir.udes

- - @8t

¥

(b

The student has a criucal
attitude toward unsupported
inferences, hvpotheses, and
theeries.

The student is intrigued by oh-

iects and events in his environ-
T menl,

Thé student appreciates the
interrelatedness. of sciende.
lechnology. and society.

The student willingly subjects
his data and ideas to the criti-
cism of his peers.

The swudert.is aware of and
sesponds in a‘positive manner
td beauty and ‘orderliness in"his,
environment.

The student conducts and re-
‘ports the results of his scientific
investigations in an honest and
objectwe manner, ;

The sfudenl. recognizes the
limitations of scientific modes
of inquiry and the need for

additional, guite different ap-- -

proaches to the guest for
rea]n.y N

The student habitually applies
rational and creative thinking .

processes when attemipting- o
explain  discrepant . events,
when trying to find relation-
ships among seemingly unre-
lated phenoiriena and when

based problems. o’

/ -

[

. seeking solutions. to science-

A
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RATIONAL THINKING GOAL

. To develop the rational thinking

processes  which  underlie
scientific modes of inquiry.

’-

¥

The, stient formulates tenta-

tive statements ({inferences,

hypotheses, theoretical models)

to identify and explsin natural
- phenomena.

- * The student draws inferences

from data and distinguishes be-
tween empirical data and infer-
ences. '

The stadent formulates
and tests predictions derived
from inferences, hypotheses,
graphic, and theoretical models.

* The student identifies the
" varisbles which may malterially
influence a given interaction in
a system and find ways to
control and manipulate - the
identified variables.

The student generates relevant- .

data to verfy or definé
inferences, hypotheses, and
theoretical models.

The student senses the exist~
ence of discrepant events and
problems which arise when he
is -investigating  npatural

pheDomena.

2 - L ta
The student uses the processes

described under this -gosl,
requisite, manipulative, and
communication skills anpd
attitudes, and his functional
understanding of the ‘coneept(s)
‘involved to -design, carry out,

; and report the findings of an -

experiment.

and devélops classification
systems and uses-his systems
and those of others to classify
- given objects and events. ’

The student selects crileria for -

DIV PRI




SKILLS GOAL .

To develop fundamental skills
in manipulating materials and
" equipment, and in gathering,
communicating, and organizing
scientific information.

The studentcommunicates with
others, orally and in writing, inr
a manner that is consistent with
his knowledge of scientific

. conventions and that fecilitates

the learning of his readers or
listeners.

The student records observa-
tions accurately and organizes
dataz and ideas in ways that
enhance their usefulness.

The student gathers descriptive
and quantitative information
needed for developing or test-
ing inferences and -hypotheges
by means of purposeful, -objec-
tive observations of things and
events,

E3

The student constructs’ and
handles laboratory apparatus in
a skillful manner, giving due
attention 1o " accident
prevention. .

¢

The student gathers needed
data,-which:have been generat-
ed by others from a variety of
sources.




ENOWLEDGEGOAL®

uoncfobjedkmd events mthe
natural environment.

. L]
. -
. .
‘ .
’
-
-
e
e, o
o
s
. v
. -
+
.
’
i y
H +
E ]
-

The - student demonstrates a -
knowledge of the relationships

between science and society.

o

¢ - 1 -
* The student demonstrates a
knowledge of concepts,
+ generalizations, and unifying .
| principles. |

vl

The student knews the major
processes and  procedures
which are employed in scien-
tific inquiry. —
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' PROCESSES OF SCIENCE EDUCATION -

lnofderw determine the leve] of achievement of students in Delaware’s pubﬁc schools. a se1 |
of einimam objectives has beeh established. Each of these objectives is based on one or more
processes that give a definite indication of a student’s progress. -

. PROCESS ’ . OBJEC'I'WE .
Followi ing is a list of the ele\en mapor processes that have been identufied uhsch inchudes the
great majority of student activities that are dppropriate for K:12 school experiences. Along
with the term associated with each prcf.ess 15a shan escripine paragraph to help clanfy Lthe
mzended meamng of thetarms. “

- -

Tl;a&se prooesses are ot listed to imply use of the program, Stience. A Process Approath
{AAAS) but are the processes used for any patural stience or emvironmental educaton

prograi. ..
PROCESS - Observing

L]

; direct sense experience 13 not adequate for making needed observations.

md:.rect methods are used. Objects and evenls may be observed with respect Lo
2 many qualities and quantities. When observations are made to accumulate
, data from which inferences will be’drawn, the precision of the obskrvations is

1 Obsen ations can be made in a variety of ways using all of the senses. Where
1

LT critical.  Precision is often improved by making quamtitathve observations.
QObservations are influenced by the experience of the observer.
- PROCESS Classifying . o . ‘
7~ '
¥ o Cla.ss1fy1ng is the gmupmg or orden.ng of phenomena according to ‘an
esteblished scheme. Objects and events may be classified on the basis of
' observations. Classlficauonal schemes are based on observablé similarities

) w and differences in arbitrarily selected properties. Classificational keys are used
to place items w‘ithm a scheme as well as to retrieve information from a scheme

, 7 .
% @"'  PROCESS - Infepring - )
! x ’ Inference. while based on observations, requires etaluation and judgment. In-
- ' ferences based upon one set of observations may suggest further obsenation
- which in turn requires mod:ﬁcanon of original mferences Inferences leads o~
E prediction. I ‘- -
" . PROCESS- Predicting - ] S )

4 -~ 7 . . *. i
g 2., «Prediction is the formulation of an exp result based on past experience.
" s ¢ The reliability of prediction depends upon the accuracy of past obsen ations and
' .. upon tbe nature of the event being prédicted. Prediction is based upon influ-
: } epce. Ppogresswe series of abservatiofis and, in particular. graphs are import- .
ant tools of prediction in sience. An Expgnment-can -verify or cbm.radrct a pre-
. . d;cuon . .

» -

gg PROCESS Measuring , “ . ) '

. Measuring properties of objects and events can be accomplished by direct

; comparison or by indirect comparison with arbitrary units which, for purposes

of communication. may be standardized. Identiflable characteristics which can

- be measure may be interrelated to provide other ghantitative values that ate
Y ' valuable in the descripfion of physical phenomena.

’ 3




'P'B.OCESSCommmg

- g < In order to communicate observations, accurate recprés :

" e be submitted for checking and rechecking by others. |Accumulated records and
= their analysis may be represented in many ways. hmalrepresenr.atwnsa:e
* i often used since they are clear. cobcise, and meaning
X%  understandable experimental reports are essential

6 -~ PROCESS: Interpreting Dat.a‘

o interpreting data requires the application pf other bpsi
)3‘ ticular, the processes of inferring. predicting, ¢lassifying. and communicating.
1t is through this corhplex process that the usefulness of data is determined in
answering the question being investigated. Interptetations are a]wa}'s subject
i Bin to revision in the Hgbt of new or more refined data.

¢ " " PROCESS - Making Operationa.i Definitions
o 1
dﬁ;.-;? _ Operational definitions are made in order 1o simpkfy commugication.concern-
Wy ing phenomena being investigated. In making su¢h definitions it is necessary
e 1 gne the minimum amount of information needdgd to dzﬂerenuate that which

cases. based 1pon matheratical relationships.

i PROCESS - Formalating Questions and Hypothdses "
Questions are formed on the basis of observatiohs made and usually precede an
autempt 1o evaluale a situation or event. Questions, when precisely stated, are
problems {0 be solved through application of the other process of science. The

. attempt to answer ohe question may ge nerate her questions. The formulation
of hyeotheses depends directly upon questiogs, inferences. znd predictions.
- The process consists of devising 2 stalement jwhich can be tested by expen-
mént. When more than one hypothesis is suggested by a set of obsgruatigns.
each must be stated separately. A workable hypothesis is stated in such a way
that. upon teting, its credibility may be esr.abhshid

r

. PROCESS - Experimenting- ] .
- ] L - L. .

‘% - Experimenting is the process of designing data-gathering procedures as wgll as
. the process of gathering data for the purpose of testing a hypothesis. In #less

= _fﬁrmal‘seﬁfe"&pex’&nenfs"_m‘a?be conducted sitoply 160 make observations.

' - * =~ e However, even here there is a plan 1o relate cause-apd-effect. In an experni-
. ~— “ 7 ment, variables must be identified and controlled as much as possible. An ex-
) %:B - , berimental test of a hypothesis is designed to indicate whether the hypothesis 1s

10 be accepted, modified, or rejected. In designing an experiment, limitations
of method and apparatus must be considered. 4

m, ‘ PRQCESS-FormuIalIng h‘&ode!s i
. ¥odels. whether physical or mental, are: devised on the basis of acceptable
‘ $ hipothesis or hypothesis that have yet to be tested. Models dre used o '
o _ describe and explain the interrelatidnships of ideas. In many cases the model
' implies new hypothesis; if testing these hypothesis results in new in formanon..
m the model must be altered to includeit.

- - ,5

Each of these processes have different levels of difficulty that are based on the arg;-.and ability
levels of a partigular student. With this in mind. the following are the minimun¥acceptable

e proﬁczency levels for studenta completing the grade Jevels covered by this guide wn a Delaware

Q 3Ch001 - '

RIE .- By




t

PROCESS ABILITY LEVELS  « -

MINDMUM STANDARDS AT THE COMPLETION OF FIRST GRADE
Observing - .
Distinguishing differences in physical properties of objects by direct observation,
Manipulating or charging an object in order to expose its properties for observauon.

Using instniments to aid the senses in making observations. .

a DE - g
Perceiving similarities and differences in a set of objects. v .
Separating a set of objects into two groups according to those that have or do not have a
single characteristic.

Grouping a set of objects on the basis of a gross characteristic, such as color or shape. where
many identifiable variations are possible.

Inferring

Is a process which the majority of K-1 students cannot cornprehend.
Predicting '
Distinguishing between guessing and pred.;cting.
Using repeated observations of an event to predict the next decurrence of that event. °

3

Measaring

Ordering objects by inspection in termns of magnitude of se!ected cammon propemes such as
linear dimension, area, volume, or weight. .

Communicsting

Describing observations verbally.
Describing conditions under which observations were made.

+
Experimenting. . .
Mani&lating apparatus 0 make pertinent observations.
lnterpreting Data N

Isa prn}cess which the majority of K-1 students cannot comprehend, . -

-

~Making Operafional Definitions -

Is a process which the majority of K-1 students cannot comprehend.
K
Formulating Questions and Hypotheses -

fsa process which the majority of K\-l studenté,¢annot comprehend.
Forrnulat_ing Hypotheses ’
Is a process which the majority of K-1 students £annot com prehend.

19
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N S
CONCEPTS OF SCEENCE EDUCATION
éonoept‘ ’ Erowss * QObjective

Moving up the ladder each process is based on a coucept:ua] scheme, thus allowmg each
objective to be developed under the concepts. Six major concepts have been identified for
s inclusion in the natural science cwrriculum in Delaware's K-12 schools. These concepts are
) defined as follows:

. o

vy L - :

-
—_——

Diversity: The vast number of natural phenomena which can be observed
" display a wide vanety of suni!a.rmee and differences.

-
.

Chmge 0urenvironment living and nonliving, maosmpnc and mMacroscopic,
is constantly undergsing change. -~ ,

. ’

) PP -
. L A ] . -
———— ——— e e ] . L1 =
‘

s

. e Continuity: There is constancy in cause-and-effect relationships é_lyéh
! _ precludes any abrupt reversal in natural phenomena,

Lt

" Interaction: The interactions of livisg and nonlmng maiter in an environment
and the resulting change of energy deteg( the nature of the environment. e

- - . - - * .

-
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Orgamz.abon Systemauc relationships exist in nawral phenomena. Systems
within systems comprise the unuerse v .

_ .
Limitation: Natural phenomena are limited by the fundamental nature of

. matter and energy. There is an overall tendency toward equilibrium in an
environment,

~— %

i B Y BN %

ol

Curriculum Area ’ Process ’ - Objective “.

.
-

Each concept grouping (concépt.process-chjective} is indicated in each of the major
disciplines of science. biological, physical, and earth sciences. The mathematics applications in
the basic sciences are also indicated.

Emironmenta} education is not a separate content area of the natural science programs, it is
part of the biological, physical, and earth sciences, with implications for the social sciences.

oy, .,

» GOALS & TERMINAL QBIECTIVES ,, _— {
- ‘ - . . :
, ~ CURRICULUM'AREA o kg % %
” X N T e

. uov :_ T
- o g
5 — .
: PROCESS ' T
. ’ i ‘ - ... : ) i ) .-
- OBJECTIVE ) - ’ )

pA

i < .
When all this is complet'ed and the basic objective achieved, the student is then on his wayjte
reaching the long range geals and terminal objectives that should be achieved befure
graduation.
4
On the folloming pages you,will find the concept groupjngs listed under their specific
curricalum are'as. It is hoped that this will help to serve as a gulde in planning for and smple-
menting paturat science education in the classroom ) - -

-
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CONCEPT DIVERSITY

. - g yast number of natural phenomena which can be observed g

. ’ display e wide variety of similarities and differences.
’ Chserving Identify and classify objects on the basis of taste: sweet,
. Chsgifyipg sour, salty, bitter,
Observing Distinguish and classify several objects using the sense of )
Classifying ' _ smell. . ) ' ’
“‘.-..Js"i. .
. Classifying Identify living and nonliving things.
> Communicating

Obser;ing Classify animals into two groups: egg layers and .
Classifying live-bearers.

' %

CONCEPT CHANGE

'f Our envuonment. living and nonliving, mlcroscop:c and |

: macroscop:c. is const.antly undergomg change

Observing Identify objects or changes by using the sen\ses
' -~ : . .
; va
* ¢
- . " . - * .

CONCEPT INTERACTION

-~

° . Classifyihg . Idenufy living and nonlwmg thmgs Y i
Communicating . . .
Observing . Classify animals into various categories based on criteria
Classifying > which the student will select, such as: means of locomo-

_ . tions, body coverings. resemblance {o parents, type of
’ ) ’ home, means of secunng food, caring for its young and how “
. used by man. -

Classifying Arrange a set of pictures into a food chain. )
Predicting <

' "1 ‘f " i ——




4
-

-
X5

CONCEPT ORGANIZATION 3
g . PR
' Systematic relationships-exist in natural phenomena. S%tema ::'E
within systems comprise the universe. i B

- Observing - Observe, measure, and record plant growth. ¥ i ,
Measuring :
Communicating "

& Expe@entmg ‘
Observing Identify parts of a plant: roots, stem. leaves, flowers,§ruit,
Classifying’ and seed, .

{ Obsetving Classify animals into two groups: egg layers aﬁ:‘d :
Classifying live-bearers, : -
Observing Identify and describe, when discussing plants and animals,
Classifying e use of terms: parents, off-spring, male, and female. *
Communicating . ’

z
Observing Orfer pictures of baby animals with the pictures of ad
Classifying animals. . %
- Observing Classify objects on the basis of a given property. 5;
Classifying ?-’
L1
ety ;!' +
r If
* CONCEPT LIMITATION E

Natural.phenomena are limited by the fundamental nature of

matter ahd energy. There is an overall Lendency towa¥rd :}'
equilibrium in an environment. ,

1

Predicting »+ ~ Dernonstrale the effect of water, light, and food on plaqt
Communicating *growth. 4
, Experimenting . / o " )

oy
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. CONCEPTDIVERSITY - - .. .

-

The vast number of natural phenomena which can be observed
display a.wide variety of similarities and differences, -

Observing ®  Distinguish shades in tezms of darker and lightes.

Classifvipg - ‘ . . 2
Observing oo Identify sounds. on the basis of loud-soft, high-low,
, lorg-short.  * | ;

-
Observing ldentify right, left. up. down, over, under, forward: and

Communicating  backward.

) § Observing " ldentify solids. liquids, and gases. | .
Measuning Order objects in terms of hotter than or colder than by use
Experimenung  of senses and/or instruments.

bR .
Classifving Infer which similarly shaped objects will float and which
{' Predicting will sink after observing and manipulating tirem.

CONCEPT CONTINUITY . - .

There is a constancy in cause-and-effect relationships which
precludes any abrupt reversal in natural phenomena: *

re

Communicating  Name variodswaysin which wé use heat.

o/ ) -

- t o

-
3

r . - . -

CONCEPT ORGANIZATION - . o w -

Systematic relationships exist in natural phenomena. Systems

.« within systems comprise the universe. ~ " - .
Méaé'uring Demonstrate the use of a simple balance. -
Experimenting’ .

' © Measuring Or.derﬂbjecté by weight using a balance.
Experimenting -
+ b '
Observing Classify objects on the basis of a-given property. i
Classifying »
= .' ' ‘. 17 “ ’ . > . -

-







. CONCEPTDIVERSITY X ' . -

The vast number of natural phenomena which can be observed -
display a wide variety of signilarities and diﬂerepces. !

Observing | Identify different sources of light, such as sun, stars, noting
Communicating - the differences between dsy and night.

L4

L

CONCEPTCHANGE: _ -~ -

Qur environment, living apd nonliving, microscopic and

macroscoplc. is oonstantly unﬂergomg change. -

, Observing* . Observe and orally descn'be changes in weathar,
: Measuring - temperature. cloud cover, faoisture.
Communicating
Observing identify the differences in the seasons.
R z Classifying . . . T, .
- = Communicating e .
. - o
, +
__..-'-" - i i
. CbN‘QEPTmTERACTION'. e - "

f The interactions of lving “and nonliving matter in an

e | environment and the regulting change of energy determiine the
nature of the environmient. .

Observing Identify different sources of ligbt such as sun, stars, notmg
Communicating  the differences between day and night.

L . . . L4 £

-
L} *

* * CONCEPT ORGANIZATION !(—\' ST T

’ . 4 ' ‘Systematic relationships exist in natural phenomena. Systems
" . § ‘within systems comprise the universe. . ’

- Obsérving . - Cfassifx:‘ohject; on the basis of a given property.
(.‘;'1&'88!'i’yil'ngf :
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CONCEPTLIMITATION -

Natural phenomena are limited by the fundamental nature of '

matter and.energy. , There is ap mera!l bendency toward %
equilibrium in an environment. ’ ) 3

-

Observing identify objecl.s attracted o0 a magnet fom those not ‘ .
attra@edtoamagnet . .
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The vast pumber of natural phenomena swhich can be observed .
display a wide variety of similarities and differences.

v

Classifying Identify and hame circle, square, rectangle, cube, sphere, ' .
Communicating ~  side, shape, large. big. small, wide, narrow. 2ong. and .
shert. A

CONCEPTORGANIZATION - - - ‘

Systématic refationships exist in natural phenomena. Systems ‘

within systems comprise the universe. . »
Observing Classify objects on the basis of a given property.
Classifying . . )
Observing Identify sets of objects in terms of numbér.
. . L] .r o ,

QObserving Order objects by using numbers and their numerals.

-~ Communicatihg P
Observing Identify and name time on hour and half-hour, . - ' Lo -
Measuring ) T ) ' -
Communicating \ i

%
CONCEPT LIMITATION _ . T

" Natural phenomena are limited by the fundemental nature of J - . .
_ matter "and energy. There is an overall tendency toward ’

equtlibnum inan environment . - .
Classifying Demonstrate a unit of linear measure by usmg a sttck or
Measuring _ other arbitrary-length.

Communicating ' .t N o,
- . % )

’
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RECOMMENDED TIME 4

ecommended that‘:‘.-h—e_teacher

Atthe Lindergarten levelit
ed three days a week exploring

spend a minimum of 20 min
natural science with the studef

- At the first grade level it §
’ nd 2 minimum of 20 mi »
tural science with the studentsr—hrs rfo pE
lated areds of natural science such as heakh, drug,
X and/or emergency preparedness is not part. of this basic time
' allotment .

mmeqded that the tear.h

" The time allotments comply with the suggested time allotments
adopted by the Delaware State Beard of Education May 15,
1969,

. -
r
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Reguicements fFor Teaching Srience

REQUIREMENTS FOR TEACHING SCIENCE
AT THE ELEMENTARY LEVEL _ :

The elementary teacher should possess a background of science information. It is suggested
that teachers in the elementary school have the background in the followmg areas of science
educatuon. .o

)

*

A. Interaction of Environmental Factors

The teacher will be able to describe obsen ed interacuions of biving and nonhying matier i
science areas such as electricity, rqag‘netic fields. and biological reaims. *

B. Conversion and Conservation of Energy -

The teacher will be able to demonstrate t-!;e conversion of energy ffom one form tu anothér
and describe what is meant by energy conservation.

~

C. 'Growth and Reproduction . ‘

The teucher will be able'to describe growth and reproduction in plants and animals
including man. :

D. Evolettion and Genetics

The teacher will,bé able to.describe the terms e\ro’iuzion and genetics and constract
inferences about the benefits of each toman. - i

E. The Development of Scientific Ideas .
The teacher will be able to describe the unknowns of science as well as the knowns and the
relationships of‘lhe various scientific disciplines to each other.

F. Social Implications of Science ) .
’ ) i . ‘ - ,
The teacher will be able to state evidence of.changes in society and culture

that have
‘ resulted from the products of tific work. - -
. . iy

o
' . Y
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Career Education

l
’

CUBBEPH‘ EDUCATIONAL PWPEB THAT RELATE -
TO THE NATURAL SCIENCE EDUCATION PROGRAM

-

-"

e =
p -/.ight w;;lléad [Science and Reading]

z

A

It is our belief that every area of the elementary school
curriculum, including natufiPscience, should contribute to the
reading program. Children’s experiendes in science should
help them learn how to read in other areas, Conversely, as

" children develop general reading and communication skills

these will contribute to their development in natural scienge.

Reading is essentially the recoguition "of relationships between
symbols and objects or events. .
The emphasis in the natural Science program is on first-hand
experiences with concrele malerials. Children handle and
study rocks, plants. animsls, magnets, etc. These are concrete
objects and primary experiences to which symbols can be
related. Words and sentences take on meaning for childen
when they signify objects tliat they have handled and
experiences in which they have taken part.

hus the natural science p is an integral part in bmldmg
a sound reading and communitétion skills program.

. The main- thrust of career education is to prepare all students

for a successful life of work by increasing their options for
occupdtional choice, by eliminating barriers - real and imagined
to attaining job skills, and by enhancing learning achievement
in all subject areas and at ali levels of education.

Career education recognizes critical decision points at which
students must be prepared and equipped to decide whether to
pursue a job, seek further education, or choose some
com bination of both.

The implementation of the world of work ideas should be an
intrinsic part of any science curriculm, The development of
currictlum malerials including this idea is recommended and.
the focus of careerfducation at the elementary.lever (K-4} is
Carrer Awareness; Middle or Junior High School level (5-8) is
career exploration, and Senior High (3-12) the viirorld of work.

In depth heaif.h education a5 such ig not conmdered part of the
natural séience program. This is an'grea where there are basic
relationships to.fhe bidlogical sciencads, bt thé proper way to
bathe, brush Leeth and cut fingernails 3 i

such.

-

essential. The edycation of students in this frea draws a.fine
line between natarel science and headth education. The natural
science objectives are not specifically realted to drug education.
There are basic relationships mth the physical {chemistry) and
_blo[og'rcal sciences.

34 3 .
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Field Trips and Qutdoor Education
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This is an area of impertance in preparing the student to be a
productive member of the community. The natural science
objectives are not specifically related to emergency .

preparedness. There are basic relationships for the'épplication

of the earth sciences.
The outdoor ¢lassroom 'has a multitude of opportunities for
natural sciesice education programs. The use of the immediate
area about the school for application of the various aspects of
" natural science education is strongly recommended. A guide as
to how (o utilize these areas has been prepared by the
Department “of the Interior, and the decal soi! censervatinn
groups in cooperation with the State Department of Pubfic
- Instruction. Copies of this guide are available from the office of
the State Supervisor of Science and’ Envg'onmgnta'l Education.

The use of field trips to various locations in "the State and the

surrounding areas is recommended when the field trip is an

integral part of the learning situation. There is a great dea! of

planning and preparation required if the field trip is to be 2,
meaningful experience. The field trip shouid provide an

excellent means for the application of natural science to the

other learning areas such as social studies, art and

communication, skills. (We should note that a field trip

requiring a fwo hour bus ride, then spending a balf hour at a

site and 4 two hour return trip has questionable vaiue).

The display of student projects ::md activities is an excellent
method of building inlerest in the matural science program
-among the students and parents of a pa:tzcx}.lar school or school
district,

Particularly in grades K-6 judging shonld not be conducted for
the award of prizes in any form. Each student sbould receive
some type of recoguitjon for his effo;ts :

The_fair should no} be Just'for natural science, but.be a
multidiscipline event where the talents and efforis of the
students in all areas are presepted.

rougbout his recorded istory, man bas been vitally
coneerned to find out all that He can about his universe. He has,
explored it in many ways, raise\d questions about it, designed
methods by which he could, ingrease and organize his know-
tedge, and developed systems t.oﬁld bim in understandmg and
explaining his own origin and nature and his place in the uni-
verse. Among these systems are phﬂosophy, religions,
folklore the arts, and science. . . ,

Sclenee 18 the system of. knowmgfabmt-the universe through
data collected by observation and contgolled experimentation,
As data aré colletted. theories are advanced to explain and
account for what has been observed.--The true test of & theory
valid in science is threefold: . (1) its ability to explain what has
been observed: {2) its ability to pred.iét what has not yet been
observed; and (3} its ability (o be tested by -further
experimentation and to be mod:ﬁed as required by the acquisi-

tion of new data.
Fd
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