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ABSTRACT

GR2DES OR AGES: Flerentary grades. SUBJECT MR2TITER:
Science. ORGANIZATION AND PuYS1CLYL APPFARANCE: The first half of the
guide is divided into seven phases which appear to pe consecutive.
Commercially published units listed in these phases are then
described briefly in a list which occupies the second half of the
guide., The guide is xeroxed and spirci-bound with a paver cover.
OBJECTIVZS ANR ACTIVITIES: Concepts €0 be lzarred and specific
behavioral oljectives are listed at *the reginning of each phase.
These are followed by a list of suggeste2d units. A very hrief
descripticn c¢f the activity is included in the unit description
listed in the seccnd half of the guide. TNSYRUCTIONAL MATERTIALS: All
units in the secornd half are conmercially pubiished. A separate list
gives names anc¢ addresses of publishers. In additicn, sevoral
appendixes list field irip possibilities, publishers of elementary
science materials, film Aistributors, and equipment and supply
distributors., STUDENT ASSESSMENT: A sample “Science Progress Form"
for reforting student progress is included in the guide. (RT)
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’hase D

Concepts When energy and matter change from one form to another, the
total amount of energy and matter remains unchanged.

A living thing is the product of its heredity and eavironment.

The universe is in constant change.

;ubconcepts

latter 1s characterized by
sersain properties by which it
:an be described and classified.

Jiving things may differ in stricture,
;at they have common needs and similar
life activities.

There are daily changes on earth.

Suggested Units

MINNEMAST
Watching and Wondering
Curves and Shapes

MINNEMAST
Deseribing and Classifying
Using Our Senses

MINNEMAST
Introducing Measurement
Introducing Symmetry
Observing Properties

Teacher-Devised Units

Supplementary Units: Phase D

Supplemental units which meet behaviordl objectives of this phase.
These units may be used separately or in conjunction with other units.

Elementary Science Study
Mirror Cards
Attribute Games
Pattern Blocks
Tangrams
Geo Blocks
Lights and Shadows
Curious Gerbils
Growing Seeds

American Association for the Advancement of Seience Part A

Teacher=Devised Units

14



Phase D

Behavioral Objectives

The child should demonstrate the ability to:
identify a number of objects.

name similarities and diffcrences based on sucl. characteristics as color, size, shape, weight, smell,
texture, taste, temperaturc, and sound.

classify objects on the basis of what they do and how they react.
measure by comparisone
recognize simple geometric shapes and curves.
classify spacial relat.onships in terms of dircctiont up, down, near, far, right, left.
# exercise intuitivs thinking as a result ¢f his experiences with individualized science materiale,

# 3olve problems and apply familiar learnings to unfamiliar situations through analytical thinking.

# These behavioral objectives are appropriate for all vhases and for all units. They are the key
?bjectives for supplemental units where there i an absence of specific coiceptual development.

ERIC

s 14



Phase I PHYSICAL SCIENCE

3 Concept A = When energy changes from one form to another, the total amount of energy remains
unchanged. )
. B = When matter changes from one form to another, the total amount of matter remains
unchanged.
ubconcepts Suggested Units
-1 A net force is needed to start, stop, or Science Curricu}um Improvewment Study
change the direction of motion. Material Objects
-2 Energy must be used to set an object MINNEMAST °
in motion. Observing Properties
1____ ' _ Teacher-Devised Units
Supplementary Units:
. . . Supplemental units which weet behavioral objectives
- Matt h terized by certain = )
: propzit;:scb;rzﬁicﬁlit caﬁ he of this phase. These units may be used separately
identified and classified. or in conjunction with other units.
MINNEMAST
-2 Matter commonly exists as solids, liquids, Introducing Symmetry

and gases. Deseribing Locations

Measurement with Reference Units
Using Our Senses

Elementary Science Study
Attribute Games
Geo Blocks
Creature Cards
Tangrams
Cardboard Carpentry
; Mirror Cards
Musical Instrument Recipe Book

American Association for the Advancement of Science Rrt
Teacher-Devised Units




rase I PHYSICAL SCIENCE

chavioral Objectives

he child should demonstrate the ability to:
observe and record changes in matter; i.e., metals, gases, woodse
act upon and experiment with objects in the solid, liquid, and gaseous states.

describe the relationship between changes in observed properties and a time sequence; i.e., the
changing of a solid to a liguid.

recognize and describe an event or a series of events in terms of their oeccurrence in time.

? communicate observations by way of charts, graphs, and worksheets, as well as make precise
verbal descriptions.

verify observations by repeating the activity.
' % exercise intuitive thinking as a result of his experiences with individualized science materials.

% solve problems and apply familiar learnings to unfamiliar situations through analytical thinking.

%The;zbehavioral objectives are appropriate for all phases and for all units. They are the key
objectives for supplemental units where there is an sbsence of specific concepiual development.

16




Phase 1 LIFE SCIENCE
. Concept € - Living things are interdependent with one -another and their environment.
D - A living thing is the product of its heredity and environment.

E - Living things are in constant change.

Subconcepts Sugegested Units
C =1 Living things are affected by their environment. Science Curriculum Improvement Study
Organisma
C - 2 ILiving things depend on their environment :for the conditions
of life. Elementary Science Study

' Brine Shrimp
5 = 3 There are characteristic environments, each w1th its Butterflies
7J characteristic life. (habitat) Budding Twigs

Growing Seeds
Curious Gerbils
Eggs and Tadpoles

C-L Living things capture matter from the environment and
return it to the environment.

-~ 1 Living things may differ in structure but have common needs MINNEMAST
and 51m11ar life activities, Living Things in Field and
-2 LLVlng thlngs reproduce . Classroom (Teacher' S Handbook)
D = 3 PRelated living things reproduce in similar ways. Teacher~Devised Units
5 - 1 There are different forms of living things.

. = 2 Forms of living things have become extinct.

7 = 3 Living things grow and develop in different environments.

=2)
1
=

The environment is in constant change.

17




Phase 1 LIFE SCIEUCE

Behavioral Object’ves

The child should demonstrate the a»ility to:
observe changes in living thinis such as guppies and plants, and describe their properties.
observe and distinguish betweca various phases of change; i.e., egg to adult, sced to mature adult.

recognize that animals have cectain characteristics in common: they can move from place to place;
they breathe and eat food; they grow and reprsduce their own kinds

recognize interdependency betw:en animals and their envirenments.
# erercise intuitive thinking as a result of his experiente with individualized science materialse

# solve problems and apply familiar learnings to unfamiliar situations through analytical thinking.

# Those behavioral objectives are appropriate for all rphases and for all units. They are the key
objectives for supplemental urits where there is an absence of specific conceptual developuent.

El{l‘C 18
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Phase I

EARTH SCIENCE

Concept F ~ The universe is in constant change.

Subconcegts

F-l
F=-2

O

ERIC

Aruitoxt provided by Eic:

Things change,

There are daily changes on earth.

Suggested Units

Elementary Science Study
Sand
Spinning Tables
Rocks and Charts
Lizhts and Shadows
Snowflakes

Talcott Mountain Science Ceater
Rocks
Volcanoes

Childrent's ifuceun Planetarium

Teacher=Devised Units



Phase 1 EwtTH SCIENCE

Behavioral Objectives

The child should demonstrate the ability to:

E

manipulate and classify differ nt kinds of objects; i.e., metals, gases, woods, liquids, rocks.
recognize and describe material objects in his own environment.

describe the properties of observed objects in terms of shape, color, texture, density, and hardness.
apply the concept of material to the task of sorting a collection of objects; i.e., rocks, metals.

cormunicate observations by way of charts, graphs, and vworksheets, as well as make precise verbal
descriptions.

verify observations by repeating the activity.

recognize and describe an event or & series of events in terms of their occurrence in time.
arrarnge similar objects in serial order according to some property; i.e., length, texture, size.
distinguish between changes of day and night, weather and seasons.

exercise intuitive thinking as a result of his experience with individualized science materials.,

solve problens and apply familiar learnings to unfamiliar situztions through anzlytieal thinking.

These behavioral objectives arc appropriate forallphases and for all units. Tney are the key
objectives for supplemental units where there is an absence of specific conceptual developaent.

O
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Subconcepts

PHYSICAL SCI™NCE

Concept A -~ When energy changes from one formto

unchanged.

B = When matter changes from one form to another, the total amount of matter remains

unchanged.

A net force is needed to start, stop, or
change the direction of motion.

Energy must be used to set an object in motion.
There are many forms of motion,

Energy can change from one form to another.

Objects interact and show evidence of their
interaction.

Subsystems store energy and transfer it as changes
occur within a system.

A whole, its parts, and their interrelationships
make up a system.

Matter (an object. or a thing) is characterized by
certain properties by which it can be identified
and classified.

Matter commonly exists as solids, liquids, and gases.

A change in the state of matter is determined by
molecular motion.

In chemical or physical changes, the total amount
of matter remains unchanged.

Matter in a system may be mentally or physically
subdivided, rearranged, or changed in appearance
without destroying the identity of the system so
long as no matter is added or omitted.

.another, the total amount of energy remains

Suggested Units

Science Curriculum Improvement Study
Interaction

Elementary Science Study
Sink or Float .
Drops, Streamns, and Containers
Spinning Tables
Changes

MINNEMAST
Irvestigating Systems

Teacher-Devised Units

Supplementary Units: Phase S

Supplemental units which meet behavioral objectives
for this phases These units may be used separately
or in conjunction with other units.

MINNEMAST
Introducing Measurement
Introducing Symmetry
Describing Locations
Measurement with Reference Units

Elementary Science Study
Mirror Cards
Attribute Games |
Tangrams
Primary Balanci |
Cardboard Garpeg%ry ‘
Structures |
Creature Cards
Geo Blocks |
Musical Instrument Recipe Book ‘

American Association for Advancement of SciencePart C
Teacher~Devised Units




Phase 8 PHYSICLL SCIENCE

Pehavioral Objectives

The child skould demcnstrate the ability to:

observe and identify chanjes in wmatter as a result of interaction of objects such as battery and
bulb, bromothyriol blue and vinegar, roller skate and magnet.

identify solids, liquids, «nd gases as in a pencil, water, and air.

use common measurement inshruments to corpare areas and volumes, scales and units of measurement,
relationship of points, lines and angles.

rake two-dimensional drawirgs of three-dimensional object s,

recognize and record changes that occur durirg an experimert such as the interaction of copper
chloride and vater,

recognize that the matter in a system 1s conserved even thcugh the objects change in arrangement
or ajpearance; e.fs, *he d]<sohv1ng of a candy sphere in witer or the interaction of copper
chloride solution and aluminum.

construct and opcrate 2 sysiem; i.e., Pulley, electric circuit.

+# exercise intuitive thinking as a result of his experience vith individualized science raterizls.

% solve problems and apply familiar learnings to unfamiliar situztions through analyticzl thinking.

# These b-havioral objectives arc appropriate forail phases and for all units. They are the key
objcctives for supplomental units where there is an abseuce of specific cornceptual developnment,

ERIC
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Phase S LIFE SCIENCE

Concept C - Living things are interdependent with one another and with their
environnent.
D - A& living thing is the product of its heredity and its cnvironment.

E - Living things are in constant change.

Subconcepts Suggested Units
C -1 Living things depend on their enviromment for Science Curriculum Improvement Study
the conditions of life. Life Cycles
C - 2 There are characteristic environments, each Elementary Science Study
with its characteristic life. Fggs and Tadpoles
Budding Twigs
C - 3 Living things capture matter from the environment Butterflies
and return it to the environment. Mealworms
Brine Shrimp
- Curious Gerbils
D - 1 Related living things reproduce in similar ways. Growing Seeds
. . Mosquitces
D - 2 Living things are related throuch possession of Farmington Unit cn Plante
common structures.
D - 3 A living thing reproduces itself and develops in HIFNEMAST
a given environment. Living Things in Field and Classroom
D - L4 Livirg things have the capacity to produce an (Teacher!'s Handbook)

enormous number of offspring. Peacher-Deviced Uait
cacher=-0evised Units

2 =1 There are different forms of living things.
E - 2 Forms of living things have become extinct.

E - 3 Living things grotr and develnp in different
environments,

El{fC 23
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Phasc 8 LIFE SCIENCE

Behavioral Objectives

The child should demonstrate the ability to:

observe and distinguish characteristic changes in the life cycle of living things
such as frogs, budding twigs, butterflies, mealworms, plants, and crickets,

observ~ and classify living and non-living objects.
identify environments that are necessary for the growth and development of living things,
¥ exercise intuitive thinking as a rzsult of his experience with individualized waterial.

# solve problems and apvly familiar learnings to unfamiliar situations through analytical th* . .ng.

3t These ychavioral objectives are appropriate for all rhises and for all units,. They are the key
objectives for supplrmental units where there is an abscnce of specific conceptual davelopment,

O
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13
Phase § EARTH SCIENCE

Concept F ~ The universe is in ccmstant change.

Subconcepts Sugg2sted Units
F =1 There are daily changes on earth. Elementary Science Study
Wiere Is the Moon?
F - 2 There ar¢ regular moverents of the earth and the Mobiles
moon., Rocks and Charts
Lights and Shadows
Sand

T:1cott lountain Science Center
Rocks
Volcancas

Childrents luzeum Planetarium

Teacher-Devised Units

O

ERIC 2
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Phase S EARTH SCIENCE

Behavioral Objectives

The child shovld demonstrate the ability tos

observe and record changes in spac’al relationships of light and shadows; moon, planets, sun, and
earth, .

observe and classify rocks.

identify a number of time intervals such as minutes, hours, days, weeks, months, seasons,
and years.,

+ exercise intuitive thinking as a result of his experi¢nces with individualized science materials.

+ solve problems and apply familiar learnings to unfamiliar situations throurh analyiical thinking.

# These behavioral objectives are approprlatefor all phases and for all units, They are the key
objectives for supplemental units where there is an absence of specific conceptual developmente.

El{fc 20
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Fhase C PHYSICAL SCIEIICE

Concept A - When energy changes from one form to another, the total amcunt of
- energy remains unchanged.
B - VWhen matter changes from cne form 1o another, the total amount of
matter remains unchanged.

Subecncepts Suggested Units
A - 1 Erergy can change from one form to another. Science Curriculum Improvement Study

Systans and Subsystems
A - 2 A loss or gain of cnergy affects nolecular notion.

A -~ 3 Systems contain subsystens, or systems JINNEIAST
contained within another system. Investigating Systems
Eaploring Symmetrical Patterns
i = L4 Objects interact and show evidence of thein

interaction,
Elementary Science Study
A = 5 Subsystems store energy aud transfer it as liystery Powders
changes occur within a systems Changes

Drups, Streams, and Contairners

B = 1 Iatter is characherized by certain propertics
by shich it cazn be identified and classified.

B - 2 latter commonly exists as solids, liquids,
and pases.

B - 3 J change in the state of matter is detervined
by molecular rotion,

B - kL In chemical change, atoms react to produce change
in rolecules,

R -5 In chemigal and physical changes, the total
amount of matter remains unchanged.

B -6 listter in a sgstcm or subsysten may be mentally or
physically subdivided, rearranged, or changed in
appcarance without destroying the idcntit{ of the
systcm or subsystem so loig 3s no matter is added
or omittcc.

ERIC .
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FPhase C PHYSICAL SCIEIICE

kehavioral Objectives

The ¢hild should demonstrate the ability to:
measure by using comron units of méasure such as inches, centimeters, quarts, or recoriss
measure values and record length, area, volume, time duration, and time order.
use symbols for comparicons and apparent equalities,
make distinctions among perimeters, areas, and volumess
use centimeter and inch grid sheets.

recognize variables; identify their effects, such as temperature, time intervals, natur-. and
number of cbjects in a system, distance and time; and control these variables.

record data by use of histograms,
recognize observable changes within a system as evidence of interaction.
manipulate a number of materialss wmagnets, syringes, vials, and electric circuits,

recognize thal systems of another system make up subsystems.
identify connected subsystems in a systen of electric circults.

distinguish a solution from other mixtures.

separate undissolved solid substances from a liquid by a filtering process.

predict that dissolved solid materials can be recovered from a solution by evaporation.

obtain crystals from a solution Ly evaporation.

identify the residue of solutions aft:r evaporation,

construct different systems and subsystems.,

recognize different sources of energy.

deseribe melting of solids, boiling and evarcration of liquids, and liquefying of gases.
ERIC
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17
Phace C PHYSICAL SCIENCE

Suggested Units

Subconcepts

Sand

Sirk or Float

Teacher-Devised lUnits
Supplermentary Unitst phasc C

Supplementary units which rcet behavioral
objectives for this phase, These units may be
used separately or in conjunction with other units,

Elementary Science Stuly
Tengrams
Creature Cards
Attribute Games
Structures

ERIC

T 29
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Phase G PHYSICAL SCIENCE

Behavioral Objectives

assoclate a certain fixed temperature with melting.
distinguish between sarples of 1lquid Freon and waters

plan and conduct experirents vhere one variable is changed,

compare properties of sand to those of other substances.
use sand to time, count, measure, and weigh.

explore color and texture in making cf pictures, sculpture, and jewelry.

observe that thc balance act is cependent on the propertics of the objects which are being
weighed.

order objects in his envirenment according to their W%S%pt.
sort objects which float and sink by changing a variable.

devise ways to make objccts that float, sink snd those that sink, float.

# exercise intuitive thinking as a result of his experiences wilh individualized rcience materialss

* solve problems and 2pply familiar learnings to unfamiliar situations through analytical thinking,

# These behavioral cbjectives are appropriate far all [hases and for all units, They are the key
objectives for supplemental units where there is en absence of specific conceptual developrient.

ERIC
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>hase C PHYSICAI, SCIENCE 19

Subconcepts Suggested Units

dMirror Cards
Cardboard Carpentry

The Chemistry of a Lemon
The Cherdstry of Soap
Plants Are Like That
Puttering with Paper
Rocks and Rills

Take a Balloon

American Association for Advancement of Science Part

o
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Phase C PHI3ICAL SCIHNCE

Beharieral Objectives

32
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>hase C LIFE SCIEKCE 21

Concept C = Living taings are interdependent with one another and with their
environment.
D - A living thing is the product of its heredity and its environment.

E - Living things are in constant change.

Subconeept: Suggested Units
¢ -1 Living things depend on their environment for the Science Curriculum Improvement Study
conditions of life. Populations

C « 2 There are characteristic environments, each with its

characteristic life. Elementary Science Study
Pond Water
C - 3 Living things capture matter from the environment and Euglena
return it to the environmeznt. Peas and Particles

Eggs and Tadpoles
C - L Living things are dependent on a particular environment,
Farmington Unit on Plants
C - 5 The capture of radiant energy by green plants is basic
to the growth and maintenance of all living things.

HINNEMAST
C = 6 A number of similar organisms living and reproducing in a Living Things in Field and Classroom
given area make up a population.
C = 7 The relationship of different populations living in the Teacher=Devised Units

same area rakes up a comunity.

D =1 Related living things reprcluce in similar ways.

7 - 2 Living things arc related through possession of common
structure,

D -3 A living thing reproduces itself and develops in a given
environment,

D =L Lliving things have the capacity to produce an enormous
rumber of offspring.

J-FK J§ving things tend to overpopulates

ERIC
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Yhase ¢ LIFE SCIEMNCE

“Rehavioral Objcctives

\

The child sheuld demonstrate the ability to:
identify varicus populations ef living things and explain how and vhy trey cemprise a commnity.
rccognize thrat diffcrent populaticns of plants and animals live together in the same ar.
rceopntze that numbers ©f orpznisms in @ny onc population can increase or decrease and b t
chanre in runocrs is dependent on tuo factors: (1) reproduction within each population,‘ foou
rclations arong diffcerent populations,
state and demonstrate the difference between predator {(hydra) and prey (Daphnia).
rccoznize that jopulations of living things (drasonfly nymphs} compcte for food.
recognize thal ducwweed plants srow from an older larger duckvweed plant in a type of ituidi
naxc conclusions as a result of evidinco obtained by ris cxperinents,
construct a cemplex terrarium,
recornize thut the svarce of all human food is cithir plant or aninel,
identify ard classify nrganisms unler the catccorics "ylant-cater" and "aniral-cater.t
identify parts of a 1lant.
reco~d obscrvations of living things by drawing piclurcs,

rceo rize some ways in which predators cateh their prey (keen cyesight and swift, deo o r t)
end seme ways in vhich prey csecpe being eaten (hiding, flying auvay, freczing).

recopniee that sore animals are votn preister :nd proy.
illustrate jredator-prey rolstiers™. oo by a drowirp,
identify *he lincer feood relationship  arong animal-cators, jlant-caters, ard plants - T in
O
RIC ,
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Phase C LIFE SCIENCE

Subconcepts ts

= 1 There are different forms of living things.

=)

- 2 Forms of living things have become extinct.

=

E - 3 Living things grou and develop in different
environments.

- |; The environrent is in constant change.

=

=

- 5 Living things living in an environment
compete for food.

Sugzgested - Units

23

MINNEMAST
Exploring Symmetrical Patterns

1971



hase € LIFE SCIENCE

-chavicral Cbjectives

recognize that green plants are the origin of all food chains,

recopnize that a population would increase rapidly if rcproduction cortinucd normally witaout
any deaths.

recognize that food chains interconncct to form a food web.
construct a complex aquariun.

count organisms in a population.

record on charts nurbers of organisms in & given populacion.

prepare hypothesis about causcs for the disappearance or growth of living things in a populatieon
and corrmunity.

desipgn cxperiments to test hypothesis about causes for the disappearance or grevth of living things
in a population or commnity.

discuss and desc-ibe his observaticns of life in aquaria and terraria,

precent and discuss findings as a result of his cxperimenting,

observe fecding behavior of aquaris and terraria animals.

usc various ins*runcnts to assist in observatior, including microscepes, hand lenses, medicine droppers, ctc.

infer that rother plants are offspring from larger parent plants of the samc species.

rceegnize synmetry in nature, rusic, poetry, and art.

reearndze turning synmetry (rotationel symadry), repeniicg pattorns {trenslatisnal tymeetry), and
syrritry abonit a line {bilatersl symrciry).

ERIC 36
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Ph:se C

Subconcepts

o

ERIC

Aruitex: provided by Eric

LIFE SCIENCE

Sug zusted Units

I E AT
£xploring Syrmetrical Patterns

25



hase C LIFE SCIEICE

:Ebpvioral Cbjectives

make the necessary tests and comparisons for the three types of symmetry studied,
# exercisc intuitive thinking as a result of his experiences with individualized sclence materials.

% solve problems and apply familiar learnings to unfamiliar situations through analjstical thinking,

3 Thgse pchavioral objectives arc approfriate for all jt-cos and for all units. They are the key
objectives for suprlemcntal units wherc there is an abscnee of tpeeifie conceptunl developcnt,

O

ERIC 35

Aruitoxt provided by Eic:
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hase G EARTH SCIENCE

Concept F - The universe is in constant change.
Subconcepts

F = 1 There are daily changes on ecartih.

F - 2 Therc are regular movements of thx earth and the moon.

¥ - 3 The motion and path of cuvlestial btodies are predictable.

F - I Position end notion of an object can be percei-ed,
described, and recognized only with reference to other

nearby objects.

F - 5 Position and motion are relative to reference points.

O

ERIC

P
3 |J
Aruitoxt provided by Eic:

Suggested Units

Science Curriculum Improvement Study

Helativity

MANMENIAST
Describing Locations
Measurement with Reference Units

Elementary Science Study
Spinning Tables

Teacher-Devised Units

27




‘hase C EARTH SCIENCE

chavioral Objectives

he child should demonstrate the ability to:
discriminate small differences in relative position, distance, direction, and arrangement of objects.
be indzpendent in organizing a problem,
describe the wositicn of objects or systems in the classroom.
staite and demonstrate that objects used to help describe other objects are called “reference objects.!
describe position relative to himself.
describe position relative to other objects,
describe position of objects or systems relative to another systerm,
use composite terms for describing dircctions.,
construct refcrence frames from papers
reacure distances by use of paces.,
idertify the direction from which the picturc of a system was taken.
identify reclative position of objects from a photograph,
usc a spccified refcrence frerme for describing relative position.
describe position by use of landmarks.
recognize and describe changes of relative position,
intcrpret changes of rclative position as relative motiun,
cheose reference framcs for the description of relative notion,
O

ERIC 10

Aruitoxt provided by Eic:
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Phase C

Subconcepts

o

ERIC

Aruitoxt provided by Eic:

EARTH SCIELCE

41

Sugpested Unitg_

29

Elerentary Science Study
licbiles

Optics

Recks and Charts

Where Is the MNoon?

Sand




Phase C EAGTH SCIENCE

Behavioral Objectives

recognize and deseribe relative motion qualitatively.
choose reference frames for describing reiative metion.
rake pictorial representations of relative motion.

reasure by using reference standards such as clips, corks, and pendulums.

experiment with balance by making constructions that are pleasing to the eye.

recognize and analyse properties of light by direct experiments.

rceognize the interaction of light with transparent objects and objeets that act a3 mirrors.

obscrve and classify rocks.

communicate observations by way of charts, grarhs, and workshzets, as well as make precisc verbal
deseriptions.

obscrve and record changes in spacial relaticnships of light and dark; moon, plar~*s, sun, and c2:th,

corparc properties of sand to those of other suusiances.
use sand to tine, count, mcaswre, and weigh.

explore color and tcxture in making of picturcs, seulpturc, and jewelry.,

ERIC
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Subconcepts

o
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Aruitex: provided by Eric

EARTH SCIEI'CE
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Suggested Units

Talcott Mountain Science Center
Rocks
Velcanoes

Children's iuseum Planetarium



Fhase © EARTH SCIENCE

Behavioral Cbjectives

# exercise intuitive thinking as a result of his experience with individualized science naterials.

# solve protlems and apply familiar learnings to unfamiliar situations through analytical thinking.

# These bebavioral cbjectives are appropriate for fld rtaces and for all units, They are the key
objectives for surrlerental units where therc is an abscnce of spccific ecnceptual developrent,

O
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33
FThasze O PHYSICAL SCIENCE

Concept & - When encrgy changes from one form to another, the total amcunt of encrgy
- rerains urichanged.

B - Wnon matter changes from cne form to another, the total amount of matter
remains unchanged.

Subconcerts Sugzested Units

A =1 Encrgy must be uscd to set an object in motion. Scicnce Curriculum Improvercnt Study
Position and Motion

A = 2 Energy can change from one form to anothcr. Approaches to Equilibrium (In preparation)

L -~ 3 A loss or gain of energy affects molecular motion, Elcnentary SCience Study

. Pendulurs
A =4 FEnergy rust be applied to produce an unbalanced Spinning Tables

force, resvlting in notion or change of motion Optics

Elemerntary Science Study
G-ses and hirs
=1 A4 change in the state of matter is determined by
riclecular wotion,

R - 2 ilatter consists of atoms znd rolecules.

-~ 3 Inchenicel or phrsical changes, the totai amount

of mattcir reiaains unchanged. Hencitary Sclence Study

\ristles and Strings

Blerintzry Scicnee Study
Falancing

ERIC
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“hase O FHYSICAL SCIEICE

".havioral Objcetives

ihe child should demonstrate the ability to:
use rcctangular coordinates to deseritc positicn.
infor propertics of motion froni tracks left by moving objccts.

analyzc and deseribe tracks made by sphercs colliding with ezch other and with Yixed objeeis.

dovise simple exr<riments wlhich indicate the prescree of air,
collcet cvidenes of the interaction of objects with awr,

conduct exporirments invelvir: tho use of controls, sucin as cxperiments with stecl vool #nd "eandle air®
corparcd with "room air," and identify variatles vhich are monipulated and those which arc constant.

construact a simple stringcd instrument and play a sirple tung, using the instrimint.

investigate tubcs that meke sounds vhon blown into and oxerinent with these materials to vcake different
sounds.

identifyprollenz invelvings talance -nd wnko vee of varisu: stritorics to solve the irotleorig,

umderstand intuitively normants of foree trd ecrt-r of nass,

jrediet cutcomes in tirs of asynisitric btalance and countorbalance,

ERIC .

Aruitoxt provided by Eic:



hase 0 PHYSICAL SCIGYNCE

¢ Suggested Units

subconcep S _—

Elementary Science Study
Sinx or Float

Elementary Science Study
liystery Powders

Elemintary Scicnce Study
S501ids and Solutions

Talcott {icuntain Scicnce Center
Lipht Spectra

Tcachcr-Deviscd Units

Supplementary Units: Fhase O

Supplencntary units which mict behavioral otjecct ive
for this phase. These units may be uscd
scrarately cr in conjunction vith othcr units.

ERIC

s
A FuiText provided by Eric '



Phase O PHY3ICAL SCIiENCE

Behavioral Objectivus

observe that the balance act is dependent on the proferties of the objects which are being weighed.
crder objects in his cnvirenment acCording to their wciphte
sort objcets which float and sink ty changing a variable.

devisce vays to make objects that fleat, sirk and those that sink, {loat,

identify prorertics of various svbstances ty taste, srcll, touch, and cosparison with Xneim substznces.
uce indieaters to dutcct the presecnce of cortain substances such 2s heat, iedine, and vinigor,
rocord and chart thz results of cxporiiinis vith various substznecs,

identify the corposition ef sore mixturcs by using various indicators.

1rcdiet and verify throush cxperiment the solids which dissolve in water o¢nd thosc whieh do rot.
detirrine rov ruch salt will dissolve in 2 given anount of watcr.

rbtscrve ard jrodict chones of the vater level vhen soliqs cisszolve in wmter.

dexereise intuitive thirkinz zs a result of 1ds exporicnccs vith individanlized seienc: -atcrials,

# solve protlems and rply fanilier loarnings to unfamilisar situsiiczns throurh analytical thirking.

¥ Tiwss Lohevioral obj etivss are appropristc for all phozes cnd for 211 units, They as *he ey
ot.jeclives for cupplo~onial units where thore ie an atsemec of sp.cific econcer tunl derlop~ant.

ERIC
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hasc O PHYSICAL SCIENCE

Subconcepts

O

ERIC

Aruitoxt provided by Eic:

Supplementary Units: Fhesce O

MINNEFAST
Describing Lecations
lleasurcment with Reference Units

Elementary Science Study
Attribute Games
Creature Cards
lirror Cards
Tangrams
Peas and Particles
Fattern Blocks
The Chenmistry of a Lemon
The Chemistry of Soap
The Last Tree Bird
Plants Are Like That
Puttering with Paper

Rocks and Rills
Take a Balloon

49
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Phase O PH{5ICaL SCIzHCE

Behavioral vbjectives




Suggested Units

Thase O LIFE SCIENCE
Concept C - Living things are interdependent with one another and with their
environment.
D - A living thing is the product »f its heredity and its
environment,
L - Living things are in constant change.
;ubconcepts
7 -1 Livire things depcnd on their environment for the

-3
- L

conditions of life.

There are characteristic environments, each with
its characteristic life.

Living thinges capture mattcr from the environment
and rzturn it to thc envircnment.

The capture of radiant erergy by gre~n plants is
basic to the growih and maintenance of all livirg
things.

Living things arc adapted by structure and
function to their environicnt.

Green plants get the matter for growth from
water, soill, and air.
Living things are related through possession of

comrcn structure.

A living thing reproduces itself end develops in
a given environment,

An organisn nceds feood for growth,

411 living things havc inborn bechavier that
adapts them to their environment,

ERIC

Aruitoxt provided by Eic:

<

Science Improvement Jurriculum Study

Environmental Influence

Elementary Science Study

Brine Shrimp
Echavior of Mealworns
Pond Water
Euglena
Butterflies
Mosquitoes

Eges and Tadpoles
Growing Seeds
Curious Gerbils
Pudding Twigs
liicrogardening
Crayfish

Farmington Unit on Flants

HINFEIAST

Living Things in Field and Classroom

39

Elementary Scicnce Study

Jomis

Changes



Ihace O LIFE SCIEI'CE

Pehavioral Objectives

The child should demonstrate the ability to:
prepare slides for use under a nicroscope and use the process of staining.
observe and record the structure, habits, and locomotion of an organiem cuch as a realwors.
conduct experiments exploring the resprnse of ap organism to a certain stimulus,
report the behavior of an organism such as a mealworm teo experiments in following an Jcostacle

Coursc.

identify some of the plents 2nd animals found in ponds end observe the interactions o these
plants and animals.

discuss things that chanie and make some prodiction about that will happen to thines tha. arz
left alonz, )

list tis predieticns of the ways in vhich things 7111 chanie if jut into containcrs.

identify tyyes of chanoes cccurring.

O

ERIC

Aruitoxt provided by Eic:
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Phase O LIFE SCIENCE

subconcepts

D = 5 PBehavior may be inborn or learnecd.

D-56 A‘living thing may be adapted to different environments,

B =1 Living things develop and grow in different
environments.,

& = 2 The environment is in constant change,

7 = 3 Living things have changed over the ages.

Q
IC
00

Suggested Units

Teacher=Devised Units



1ase 0 LIFE SCIENCE

shavioral Ohjectives

understand natural changes with things that change without man's intervention,
understand that growth and decay are part of the same cycle of life.
discuss, record, and classify some changes.

understand that timing is involved in spontaneous changes,

exercise intuitive thinking as a result of his experience with individualized science materials.

H .+ selve pretlens and apply familiar learnings to unfamiliar situations through analrtical thinking.

o

¢ Thgse ?ehavioral objectives are appropriate forall phases and for all units, Taey are the key
objectives for supplemental units where thore is an absence of specific conceptual development.

ERIC -

Aruitoxt provided by Eic:
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thase O FARTH SCIENCE

Conrept F ~ The earth is in constant change.

Subconcepts

g

oy

E

~

ASa ¥

There are regular movements of the earth
and the moon.

The motion and path of ceclestial bodies
are¢ predictzble.

The point or area in space actually occupied
by a rhysicel object or into which it is
placed is its positione.

Objects change place or position.

Fosition and motion of an object can be
rerceived, desceribed, and recognized only
with reference to other nearby objccts.

Posziticn and molion are relative.

O

RIC

Aruitoxt provided by Eic:

Sui;gested Units

Science Curriculum Improvement Study
Position and Motion

Elemzntary Science Study
Where Is the Moon?

Mapping

(1}
(1}



‘hase O EARTH SCIE:CE

“chavioral Objectives

The ¢hild should demonstrate the ability to:

identify =nd usc mecasuremint of distance in miles, contimeters, and millimcters and measurement of
direction in terms of degrecs.

use rectangular coordinates to describe positieon.

infer propertics of motion from tracks left by noving objects,

deseribe tracks by using rcetangular coordinates.

analycc and doseribe tracks made by spheres colliding with cach other and with fixed objects.

identify and record reguler movemcnts of the carth and the rcon,

LYy

observe and rccord ¢henves in rpegial relationships of light znd shadows;roon, fplancts, sun, and carth,

identify & nurbir of time intervals such as ~inutes, hours, d~ys, wccks, nonths, ssasons, and years,

cseribe Fis cavironmont throush the use of s.ibols, crids, and landmarks.
11 various 1and fuaturces such os hills, streaws, and eliffs.
rcprescent throe dimensions in tvo.
show the relative Lositicn of objeets in spacc,
cstimate shejc and »ize of objeets in Lh. envi-onront.

nake seale dravings.

ERIC
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Phase O

Subconsepts

O

ERIC

Aruitoxt provided by Eic:

ERTH SCIEHCE

(9]

-~}

Suggested Units

Optics

b3

Scicnce Research Assoclates
Earth's Atmosphorc Levoratory
Weather and Climate Laboratory
Solar System Laborctory

VIWIENAST

Describing Locabions
ieasurement with Reference Units

Talcott Hountain Science Conter .

Stars
Planets

Children?!s luscum Plenctarium

Teacher-Dovised Units



Fhasc O Z4RTH SCIGNCE

Behavioral Objcetives

rccognize ard analyze propertics of light by dircet experiments.

rccognize the interaction of light with trensparcnt cbjects and objcots that act as mirrors.

Lé

i excreise intuitive thinking 25 a result of his experiences with individualized scicnec materizls,

# solve problems ond apply familiar Jearnings to unfemiliar situations tarou;h analyticzl thinking,

“ Thise behavioral ebjeetives are aprropriate for 211 vhases and for 411 wnitss Ther 1re the key
objectives for supylemintal wnits where thoere is an alswnes of spccific cone ptua donloprent.

(1
&)
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Fhase V PHYSICAL SCIENCE
Concept A - When energy changes from one form to anotiier, ithe
™~ ' unchanged.
B - Vlhen matter changes from one form to another, the
unchanged.

Subconceptq

A-1 Fnergy can change from one form to another.

A -2 A loss or gain of energy affects molecular motion.

A-3 Encrey muss be applied to produce an unbalanced
force, resulting in motion or change of motion.

L - The amount of encrgy gotten out of a machine does
not cxicced the cnergy put into it.

h =3 To move an object, cnergy mst b applied to
overcome the rull of «ravitation.

A=6 Every actinn has an equal and opposite reaction.

boe 1 Iatter commonly cexists as solids, liquids, and gases.

B« liatter consists of atoms and molecules.

3= 3 4 change in the stote of matter §s determined by molecular
motion.

b - L In chemical chanpe,aloms react to produce chante in the
molecules.

B=5 In chemical or physical changes,the total amount of
matter remsing unchzonged.

B -6 In nuclear rcactions a loss of matter is a gain in
cnergye The sum of matter and energy remains constant.

B -7 Yhen eny two parts of a s¥stcn behave differcmtly vhen
treated with the same test substance, they are not the
sare kind of matcricl, nor arc thoy {ro s2ae rhase.

5 ¥
O

ERIC
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total amount of encrgy remains

total amount of matter remainz

Sugzested Units
Sciznce Curriculum Improcvemcnt Stuc

Phases of lattcr



Shase {YSIC4L SCILICE

~chavii 3l Cbicctives

Ihe child skould demnnstrate the ability to:
apply the concapt phase of matiter to materials he judges Lo pe uniform and homogencous.

& ply schlieren tests and drop tests as evidence of unifeormity or lack of uriformiiy in liguids
ard for the existence of onc or nure phasas.

recognize volume and mass as measures Of szrount of substznece znd ajply them in naxing solutions
reproducibly.

recoinize now phases forming when solutisns are mized.
recoghize reproducibility in reactions tet-wen solutions.
a;ply concentration 2s a measure of rzlative aacunts of the componcnts in a sclution.

r.late the color of colalt chloride in water solution loth (o the concentration aid to the totel
ar.oant of the cobalt chloride in the soluticn.

cogpare the tei ht of sorme systems tefore and after reaciicns jrouucing new phases.

¢’ stinguish betl-:en the £olicés and sclutions which are clectricrl conductors and those which
ar. not,

recennizi the formine of new Thases at «lcctrodes in electrieally conducting iigquids.,

r.2conize differont kindo of gases and identify scveral kinds by their rezctions vith test
ev stances,

¢ et conservation of matter in gas-frogacing rcactions as well as in other roletions.

rc-opniz. sorme gnscous solutionc,

GO
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Subr.oncepts

o

ERIC

Aruitex: provided by Eric

FHYSICAL SCIFHCE

Suggested Unite

Energy (In preparation)

Elementary Scirnce Study
Battcries and Bulbs




Phace V PHYSTCAL SCIFNCE 50

Achavioral Objectives

use¢ what he has alrecdy learncd to make predictions.
investigate at his owm rate in the dircction dictated by the matcrials end by the limits of tis imagination.

make generalizations that come oul of his actu2l cxperience with the materials, {For example, a coil of
vire in a completc glcctrieal circuit acts as a magnet.)

check his experircrts, corparce, discuss resnlts, and propose explanations,

evaluate his predicticors upon corpletion of experiments to find out new ways to use familiar lcarnings.
use wirc strippur, compass, magncts, elcetromaznets, prediction sheets, ond ga‘venometers.,

uncersiand how circuits function ty wiring and drawirp simple and corplex circuits, usine stendord syrtols.
invent or imjrovisc nnterials necded for exporirmnts.

predict what i1l happon in a stondardasy.bol diarram of circuits :nd check his prediction by
constriucting the circuit,

chart ard erath experiment results to show corparisons of varisus coclinatins of vire, hulbe, and
battorics,

consiruct a simple battcry and bulb,

develo] standards for comparison.,  (Fer exagle, bri; hinces of tulbs)

ERIC

Aruitoxt provided by Eic:
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Phase ¥V PHYSICAL SCICZMCE
t Sugsested Units

_Sutconcepks DUFEEST ts
Kitchen Physics
Sink or Float
Dirping Birds
Yendulams

Gu
Q

ERIC
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Fhas: V PHYSICL 3CIn 'Co

EBehavioral Objectives

yorforn experiments to isolate and explore the nature of sone propertics of liquid.

itentify thesc propertics and formulate iders aboui them.

chscrve, formnlate questions, make precdictions, design and perform cxperincnts, collcet and analyvze

rceopnize ana correct earlicr misconceptions.

cszorble and usc sirple cquipment, such as a balance, tensiometer, ard hydromzter,

assorble equipnent by using directional norkeheets.

accopt uncortainty ond some wnreselvable questinns,

1nke ccrporicons that requirce the use of balances and the messurcownt of volurcs,

use balanccs to check his nntions of relative weirhts of ¢bjects in the classroom,

observe that the balance act is dependent on the propertics of the cbjeets which are being
order objeets in his enviyoanent according to their weight,

cort objects vhich float and sink by changing a variable,

Juvisc ways to rake objcets that float, sink and those that sink, fleat.

wed thed,

data.

wlontify and analyze simple prepzrties of jenduluns,

recornize cbjrets in his cnvironnent that demonstrate the jrinciples of pendulurs.

‘emonstrate the loss of nstion aud transfer of enerey throuch the uze of | «ndalurs.
rrnstruct pendulums and dovise expesinonts that micht of for soluticre 1o 1roblers.

reke niasurcrznts, usint stondard anits of neasure.

wvise his ovm rossupenint tosls for corparicon,

64
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fPhase V PHYSICAL SCIENCE

Subconcepts Supgested Units

liystery Powders

Gases and Airs

Ballocns

. Ice Cubcs
Heoating and Cooling
Colercd Solutions
Teacher-Deviscd Units

o
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FPhase ¥ FHYSICAL SCIulCE

Behavioral Gbjectives

identify properties of varicus substances by taste, smell, touch, ond comparison with knovm substances.

v.oc indicators to detect the prosence of certain substances such as heat, iedine, and vinegar.
reecord and chart the results of experiments with wvarious substances,

identify the c-mosition of some mixturcs by using various indicators.

54

conduct expcrinents involving the use of controls.
identify variables which arc manipulatcd and those which ore constant.
rrepare and collect rases.
icentify propertics of gases.
devise tests which enable him to distinguish betuscn comnon gases.
identify ard domonstrate the effeet of different surrounding atmosyhieres on the woipnt of gascs,
¢-ternine sources of carbon dioxide,
use histograms, charts, and tablus te rccord wcichts of gascs =0t Jiguids.
construct simple weighing duvices,
#oxereise inluitive thivking as a rosult of his expericnce with inaividusliz.d scicico materiels.

seolve protlens and apply faniliar learnings to unferdliar situctions trrough analytical thinkine.

+ These tehaviorel objretives arc aypropriate £ a1l thases wnd for 211 unitse Ther ro lte ker
ohjectives for sypplemental units vhere thire is sn atsenee of specific conceptual Cevelornent.

6o

O
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PHYSICAL SCIZAICE

Supplerentary Unitss TPhrse V

Surplemental units which meet behavieral
objectives for this phase. These units may
be used separately or in conjunction with
other units,

Zlementary Scicnce Study
Whistles and 3trings
Mirror Cards
Attritute Games
Creature Cards
Tanprang
Structures
Tle Chemistry of a Lemen
The Chemistry of Soap
The Last Trece Bird
Plants Are Like That
Putteiing with Poper
Rocks and Rills
Take a Balleoon

Teacher-Devised Units

6
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Phase V. ~HISIC4L SCIERCE

Behavioral Objectives

Q.
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Phase V LIFE SCIENCE
Concept C - Living things are interderendent with cne another and with their environmeni.
D - A living thing is the product cf its heredity and environment.

E - Living things are in constani change,

Subconcepts Suggested Units
¢ -1 Livirg things depend on their environment Elementary Science Study
for the conditions of lifc. Bones

C - 2 Living things capture natter from the
environment and return it to the environment.

C - 3 The capture of radiant energy by green plants
is bisic to the growth and maintenance of all
living things.

C -« 4 41 living things depend on 2 continuous supply
of oxygcn.

D =1 living things are related tnrough posscssion
of comrion structurec.

D« 2 A living thing reoproduces itself and develops
in a given environment,

D= 3 The cell is the unit of strusture and function;
a living ‘hing develops from a single ccll.

D - I Cells are specialized for differcnt functions.

D - 5 Cells reproduce themselvess

57
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Phase V LIFE SCIENCE 58

Behaviorel Objectives

The child should demonstrate the ability te:

identify and classify diffcreut kinds of bones acciriing to their funclion and structlure.
associate boncs and the size of animals from which they | ‘ginated,
us2 scientific nanes of bones.

essermble a skzleton from a pile of bones.

make precise verbal descriptions of bones and their functions,

make Lwo-dii:nsicnal drawings of threz-dimensional cbjects.

devise projects and cxperiments on assembling bones into skeietons.
prerare bones (cooking) for asseabling.

dissect 2 small animsl (fish}.

identify bones from owl pellrts.

recognize the function -nd locuztion of joints in humans and animals,

rianipulate bones and Jderise experimente that lead to tcntatize conclusions about tone structure
and funection.

make gross recognition cf various bone structurcs through the use of xereys,.
identify and classify bores {marmmals, birds, rcptiles, etc.).

reeignize the connection between an animalts died and its tooth structura.

E

70
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Phase V LIFE SCIEVCE

Subconcepis

E o

<)

o]

O

ERIC

Aruitoxt provided by Eic:

1 Living things grow and dovelep in different

AN

environments.
The environrent is in constant change.

Livinz things have changed over the ages.

The adaptation of an animal to its
enviromment can be understood by relating
bone structure to the function scrved.

The single-celled organisms that doveloped

in the early scas gave rise to th2 many-celled
organisms of later cras. Adaptation to the
cnvironment produced wore complex stractures.

71

§1ggcsted Units

Small Thinzs

Pond later
Euglena

Eggs and ..dpoles
futterflies
ilosquitocs

58



Phase V LIFE SCIzNCE

Rehavioral Qbjcctives

use a simple and a corpound microscope.

prepare a specimen for viewing.

use stains to assist in distinguishing cell structure.

investigate and compare cell structures and their functions.

exanine a variety of living and non-living substances ani dscide vhich ones are comooscd of cells.
assemble nnd use a simple balance.

neasure amounts of water contained in some materials.

comparc and contrast experimental findings with those of his classmates.

determine how much growth of yeast cells has sccurred Juring a specific time period.

identify and describe individual animals and plants that live in pond watcr.

cevise experiments that test the effect of various stirmuli on pond-water life and report his findings
accurately,

recognize the complicated interaction of 1iving things such as demonstrated by pond~water organisms.

obscrve ari identify stages in life cycles of various or:anisms.

ask questions that he can answer from his own observatioas,

recognize the relationship of the grewing tadpole, frog, or inscet to its envircnment.

E

O
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LIFE SCIENCE

61

Sugpesticd Units

fiealworns

Hicregardening

Crayfish

Farmingtcn Unit on Plants

73



Phase V LIFE SCIENCE

Dehavicral Opjectives
Al A el et

prepare slides for use under the microscope and use the process of staining.
observe and record the structure, habits, and locomotion of the organism.

conduct experiments exploring the response >f an organism to various stimali,

rer.ognize the complicated interaction of luving things such ~s demunstrated by nolds.
observe and grow molds and bacterial colonies.

recognize that molds and bacteria are extrcmely small microorganisms thet reproduce and carry
on all the life processes.

examine the details of mold structure and make comparisons among ¢ fferent xin-'s of molds.

sct up experiments, sorting variables and using cortrols, to show the factors th~t influence the
growch of rolds.

recrgnize that a social order exists with crayfish.

infer that 2 social order exists with other animals.

observe feeding habits of creyfish and distinguish parts used 'n eating.
design experiments to test behavior of crayfi: ™.

identify the 1ife rycle of crayfishs

E

idr2bify similaritics and dissimilarities in sizes and shapc . of lcaves, sters, and roots

recognize ¢.fferences in coler, shades, and patterns.
’
14
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LIFE SCIEICE

Suggested Urnits

Farmington Unit on Flants (continucd)
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Fhase V L1F3 SCITNCE

Pehavioral Objecztives

recognize differcnces in texture, such as: rough, smooth, meist, dry, fuzey, prickly,
slippery, sticky.

recognize differences in odor and taste (cautivn).

classify regularitics or sets of leaves, stems, and roots.

use standard units and tools of measurcment.

use a self-design:=d system of measurer.nt.

use units of measurement to measure spaceftire relationships in leaves, stems, »nd roots.

meke oral, written, and graphic descriptions about lcaves, stems; and roots.

identify the subjectivity and limitations of daca.

make tentative conclusions about leaves, stems, and roois based on strong cirzumstential evidence.
identify preblems related to leaves, stems, and roots and set up frocedures to test inferences.
identify results in suprort or rej;ction of hypotheses about leaves, stcms, and roots.
recognize the necd to medify testing precedures when required.

make prediciions based on objective daca and testirg of leaves, steus, and rodis.

apply processcs and coencepts to unfamiliar situaticns.

cbserve similarities and dissimitarities in the different types of life processes.

identify the parts of a plant where the 1life processes ouvcur,

classify plants in terms of similarities and differences in 1life processcs and stracture.

use ncasuring units and tools to evaluwate 1ife processcs.

70
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Fhase V

Sabconcepts
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LIFE SCILI'CE

Suggested Units

Science Curriculum Improvement Study
Foud (Energy) Transfer (in preparation)

HINNEMAST
Living Things In Ficld and Classroom

Teacher-Dovised Units

77
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Phase ¥V LIFE SCIENCE

Behavioral Objectives

rnoke accurate oral, writtsn, and graphic descriptions of life precesses.

iden£i£y +he' subjectivity and limitations of data concerning life processes.

ma'ea tertalive ennclusions about life processes based on streng circunstaniial eviderce.
t-optifv problams related to life processes and set up procedures to test inferences.
iratify 92 1esulls of testing for life prrocesses in support or rejection of hypothcses.
recospize the need to modify testirg procedures vwhen necessary.

nake predictions based on obJective data and testing of 1life procesces.

apply processes and concspts to unfamiliar areas.

£ exercise intuitive thirking as a result cf his expe-iences with indivdualized science materials.

# »1ve prevlems and app'y fardliar learnings to unfariliar situotions through analytical thinking,

# These behavioral objcctives are appropriate for all phascs and for all units, They are the key
objectives for surplcmental units where there i1 an abscnce ol sp-eific corceptuil developa:.t.

10

ERIC

Aruitoxt provided by Eic:



Phase V EARTH SCIENCE

Concept F - Tre universe is in constant change,

Sukcencepts Suggested Units
# = 1 There are regular moveincnts of the earth Elementary Science Study Project
and the moen. Charting the Univzrse

Thore are gsasonal and azrnual changes
#ithin the solar systcm.

ot
t
N

- 3 Tliotion and path of celestial bodies
are prodictatle.

F -l Bodics in spave (as well 2¢ their matter
'nd encrgy) are in constant chewge,

The Universe 4n liotion

19
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Phase ¥ EARTH SCIE!'CE

Benavioral Objectives

13 child should demonstrate the ability to:
estimate size and distance without the use of direct mzasurement.
make a scale drawing as a representaticn of a real object or cbjects; i.e., the solar system.
ézvelop his own system for measuring distance.
use a compass, protractor, range finden and telescope.
solve fur an unknown circumference, diameter, or radius.

sight objects from two fixed peints.

estimate the dailly rmotion c¢i the sun, mowun, and planets.

recognize that everything in ihe universe movess.

lcrate an object or a specific point on the earth or in snace, using compass direction and angular

Feisste

Y00 the motican of w2 moon ard the cen.
recognize some of the nonjoir constellations,

uce a star map and gnot.n.

draw ellipses.

measure in astronomical urits, charts, and tables.

state and demonstrate laws of planetary motion.

ERIC

Aruitoxt provided by Eic:
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Sutconcepts
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Cuz csted Unite

The Univer:: in lotion (rontinued)

Elerentary Science Stady
Gptics

————

Blementary Secience Stady
Mapring
Oivdoor Mapping

glementary Seicnec Stady
VWhere Is the Veon:

f————— e m e . — e ———
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Phase V EARTH SCIEI'CE o ’ 70

Pehavioral Objectives

state and demonstrate the differences between straight-line motion ond curved motion,
identify the ctlors of a continuous spectrum and an absorption spectrum.
deceribe the sun's function and structure.

idertify behavicrs of light ond demonstrate their effect un astronomical phenimena by use of
the spectroscope.

describe the characteristics of a star.

recognize and analyze properties of light by airect exreriment.

recognize the interaction of light wiih transpa.ent and reflective objects.

deseribe his environment through the use of symbols, grids, and landuarks.
map various land Jeatures such as hills, streams, and cliffs.

represant three dimensicn +in two-dimensional form.

show the relative positions of orjects in spzze.

¢stimate shape and siae of objects in his environment.

mzke scale drawings.

obser.e and record changes'in spacial relationships of light znd shadows; moo1, planets, sun, and earth.
tbserve that there is an order and regularity of the stars, planet., sun, and moon.

record the movements of tne moon, using as reference points faniliar objects in his environment.

ERIC

Aruitoxt provided by Eic:
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Suhecrncepts

O
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Suggested Units

Elementary Science Study
Rocks and Charts

Elementary Science Study
Snowflakey

Scientific Research Association
Earth!s Atmosphere Ieooratory
Weather and Climate Laboratory
Solar System Latiratory

Talcott Mountain Science Center
Astronomy
Geology
leteorology

Childreals Musennm rlanetariun

Tecoher~-Dericnd Unite
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Phese V E/RTH SCiiNGE

EBehavioral Objectives

observe and classify rocks.

comminicate chservaticns by way of charts, graphs, and worksheets, as well as make precise
verbal descriptions.,

# exercise intuitive thinking as a resalt of his experiences with individualized science materials,

# solve problems and apply familiar learnings to unfamiliar situaticns through enalyticel thinking.

# These hehzvioral objectives arc approjriate for all phases and for all units. They are the Key
objectives for supplencntal units wiere there is an absence of s.ecific cornceptual devilopacnt,

ERIC
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Phase

E PHYSICAL SCIENCE

foncept A - When energy changes from one form to another, the total amount of
energy remains unchanged.

B - When matter changes from one ferm to another, th: total amount of
matter remains uncoanged.

Subconcepts Suggested Urits
A =1 Energy can change from one form to another. Srience Curriculum Improvemcnt Study
Electricity {in preparation)
A =2 A loss or gain of energy affects molecular Gravitation (In preparation)
motion,. Periodic Motion (In preparation)
f. = 3 Energy st be applied to produce an
unb,lanced force, resulting in motion or Elementary Sci:nce Study
change of nction, Batteries and Bulbs

The amount of energy goiten out of a machine
does not exceed the energy put into it.

i\ =5 The encrgy gotten out of moving electrons is
never greater than the energy put inte making
electrons move through a circuit,

i = 6 A transfer of elcctrons from one cbject to
another gives them potential encrgy; vhen the
electrons move, they have kinetic energy.

E =1 1Ia chemical change,atoms react to produce change
in the molecules.

B - 2 In chemicdl or physical changes, the total amount
of matter remains unchanged.

B - 3 A loss ol matter is a gain in energy. The sum
of the matler and energy rcmains constant.

89
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Fhase E PHYSICAL SCIHENCE

7k

Behavioral Objectives

The child should demonstrele the ability to:

E

use what he has already learned to make predictions.
investigate at his own rate in the direction dictated by the materials 2nd by the limits of His imagination.

meke generalizaticns that come out of his actual experience with the materials. ({For example, a noil
of wire in a corplete electrical circuit acts as a nmagnet.)

check his experiments, compare, discuss resulis, and propose explanations.

evaluate Lis predictions upon completion of experiments to find out nes ways to use familiar learningse

use wire stripper. corpass, magnets, eleciromagnets, prediction sheets, and galvanometerse

understand how circuits function by wiring and draving simple a.d complex circults, using standard symbols.
invent or inprovise materials needed ' v exgerimen.s,

pradiszt what will herren in a standard-.ynbol alagram of circuits and chieck the pradictien by
constructing the cireanit,

ch:rt and graph experinznt results to show compariscns of various combinations oi “1ir:, hulbs, and
baticries,

construcl a simpie battery and bulb,

devilop standards for comparison {for example, brightness of bulbs).

ey — - . o
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PHYSICAL SCIWKCE

Suggested Units

Kitchen Physics
Sink or Fleoat
Dipping Birds

Ferndulu-is
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FHASE E PHYSICAL SCILHCE

Rehavioral Objectives

perform experiments %o isolate and explore the nature of sore Properties of liguide

icentify these propevties and formulate ideas about them.

observe, forrmlate questions, make predictions, design and perfor 1 experiments, collect and
analyze data.

recognize and correct earlier misconceptions.
assemtle and use sirple equipment, such as a balance, tensioieter, and hydroumeter,
assemble equipment by using directioral worksheets.

accept uncertainty and someé unresolvable questions.
make comparisons that require the use of balances and the measurenent of volupes.,

use balances to check his notions of relative weights of objects ‘n the classroom.

obs.rve that the balance act is dependent on the prorerties of the objects which zre being weighed.
order objects in his enviroument according to their weight.

sort objects which flozt and sink by changzing a variable.

devise ways to make objecte that float, sink and those that sink, float.

identify and analyze simple propert®es of pendulums,

recoenize objects in bis environrient that demonstrate the privciples of readulums.

deronstrate the loss of totion and transfer of enerpy throush the use of penduluns,
construct rendulurs and devise experiments that might offer soluticns to protlems.

make measurements, using standard unitz of measure.

devise bhis ¢'m measurerent tools For comparison.

76
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Phase E PEYSICAL SCIENCE

Subconcepts Suggested Units
Opties

Gases and Airs

Balloons

Teacher-Devised Units

Supplementary Units: Phase E

Supplementol units which reet
behavioral objectives focr these
rhases. These units may be used
separately or in conjunction with
otner units.

Elementary Science Spudy
Ralancing
Hobiles
Whistles and Strings
Mirror Cards
Attritute Games

O
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Phase E PHYSICAL SCI HCk

Behavioral Objectives

recognize and analyze propcrties of light by direct experiner.c.

recognize the interaction of light with transparent and reflective objects.

78

cbnﬂuct experiments involving the use of controls.

identify variables which are manipulated and those which are constant.,

prepare and collect gases.

identify properties of gases.

devise tests which enable him to distinguish between common Basess

identify and demonstrate the efZect of different surrounding atmospheres on the weight of gases.
determine sources of carbon dioxide.

use histograms, char:s, and tables to record weights of gases and liquids.
construct simple weighing devices.

% exercise intuitive thinking as a result of his experiences with indivilualized science mate.ials,

s solve problems and apply familiar learnings to urfarilisr situations through analytical thinking.

# These behavioral objectives are appropriate for all phases and for all units. They are the key
objectives for supplemental units where there is an absence of specific concejtual developrent.

a0
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Pnese E PHYSICAL SCIENCE

Supnlementary Units: TPhase E
Subconcepts

Elementary Science Study (continued)
Croature Cards
Tangrams
Structures
The Chenistry of a Lemon
The Chemistry of Soap
The Last Tree Rird
Plants Are Like That
Puttering -ith Faper
Rocks ard Rills
Take a Balloon

Teacher-Devised Units

91
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Behavioral Objectives
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Fhase D LIFR SCIEICE

Concept C - Living things arc interdependent with one another and with their
environment.,
D - 4 living thing is the product of its heredity and environ-ent.

E - Living things are in coenstant change.

Subeconecpts Sugiested Units
-3 living things tapture matter from the envirormeni Science Curriculun Improvenent Study
and return it to ke environment. Ecosysten (i preparation)

Matural Sslection (In preparation)
L ~ 2 The capture of radiant energy by -reern plants is . ]

tasic to the growth and maintenanc2 c¢f all living
things. Flementary Science Study

il ins
-3 1living things are adapted by structare and function Small. Thinzs
to their -nvironnment.

C - I, Facteria and plant: without chlorophyll depor t on
other organisms for their food.

£ -1 A living thing reprcduces itsclf =nd develols in
a given environment,

T -~ 2 The cell is the unit of structure and functicnja
living thing develors from a singzle cell,

. =3 The chavacteristios of a liviog tring are 1laid
dsin in 2 genctie code,

.- 1 Living things grow ond develop in differenc —_—

er ircnents, Mirrcgardaing
b - 2 The environmvrnt is in constant chance,

- 3 [Iiving thires have changed over the agos.

"= 4% Thanges in the genztie code produce changes
in living things.

ERIC
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Phase E LIFE SCI=HLE

Behavioral Objectives

The

child should deimonstrate the ability to:

use a simple and a compound microscepe.

prepare a specimen for viewing.

use stains to assist in distinguishing cell stiructure.

investigate and corjpare cell structures and their functions,

examine a variety of living and pondiving sutstarces and decide which ones are conposed of cells,.
assemble and use 1 simple valance.

measure amounts of water contained in some nuterials.,

corpare and contrast exlerimental firdings with these of Lis clarsmates.

determine how much growth of yeast cells has occarr:d during 1 sp.cific tire piriod.

E

reeognize vhe complic “ed interacticn of livin: thinrssich as den.nstrated by rolds.
tuserve nno grov rolds and bacterial colonicas

rccognize th=t relds and tacteria are extrimcly s~all miercorfanisrs that ropreduce wnd carry on all
the 1ife processes.

Ja
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Suggested Units

Eleneptary Scicrnce Study
idcrogardening (econtinued)

83

Pond Wiatesr

Euglena

Eggs and Tedpoles
Rutterflizs
Moscuitoes

Creyfizh

Lehavior of Mealworms




Phasc E LIFE SCIECF 1N

Behavior.l Objectives {continued)

examine the details of mold structure ard make comparisons among different kinds of molds.

set up experiments, sorting variables and using controls, to show the factors that influence
the growth of molds.

identify ani describe individual animals and plants that live in pond water.

devise experiments that test the effect of various stimli on pord-water life and report his findings
acCurately.

recogrize the complicated interaction of living things such as dem-ustrated by pond-waler organisns.

observe and identify stages in life cycles of various organisms.

ask quistions that he can znswer from his own observations,

recogrize the relationship of the growing tadrole, frog, or insect to its environnent.

recognize that a socizl order exists with crayfish,

infer that a social order exists with cther animals.

obsevve feeding habits of crayfish and distinguish parts used in cating.
design cxperiments to test tehavior of crayfish.

id:rtify the life cycle of cravfish,

prepare slides for use under the microscoge 2nd use the process of staining.
coserve and record the structure, hatits, and loco~otion of the organism.

conduct experiments exploring the recjonsc of an orgznism to various stinuli.

E
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“dones

85

Farmirgton Unit on Flants
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Phese E LITE SCIENCE

Bahavioral Objectives

identify and classify diff:rent kinds of tones accordirg to their function and structure.
associate bores and the size of animals from which they originat 4.
use scientific names of benes.

assemble askeleton from 2 pile of bones.

make precise verbal descriptions of btones and their functicns,

nzke two-dimensioral ¢rawings of three-dimcnsional objects.

devise projects and expeciments on ~sseibling bones in > skeletons.
prepare bones (cooking) for assemb ing.

dissect a small animal (fish).

identify bones from owl pellets.,

recognize the function and location of ; ints in bumans &nd anirals.

.

manipulate bones and devise experiments that lead to entative concluiions about tone structure end
function.

make grosc vecognition uf various tone structures throurh the use of <-rays.
identify and classify vores (rmarmals, birds, reptiles, etc.).

recornize the connection betwzen an anirmal's diet and its tooth structure.

O

identify sinilarities and Jdissinilaritics in sizv 3 :n3 shipes of leaves, stens, and roots.
recopnize differerces in color, shaides, and yatterns,

recognize differences in texturc, such as: rowgh, smooth, noist, dry, fuszy, rrickly, slijpery, sticky.

Jb
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Farmirgton Unit on Flants {continued)
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lanase E LIFE SCIENCE

Behavioral Objectives

recognize differences it odor and taste (caution).

classifv regularities or sets of leaves, stems, and roots.

use standard units and tcols of measurement.

use a self-designed system of measurement.

use units of measurercnt to measure space/time rclationships ir leaves, stems, and roots.

rmake oral, written, and gr-rhic descriptions akout lzaves, stems, and roots.

identify the subjectivity and limitaticns of data.

make tentaztive ccnclusions about leavés; stems, and roots tased on strong circumstanticl evidence.
identify problems relatcd to leaves, stems, and }cots and set up preeedures to t:st inferences.
identify results in suppert or rejecticvn of hypothescs about leaves, stems, and roots.
rccognize the need to modify testing procedures when required.

rn ke predistions based on objective data and testing of leaves, stems, and roots,

arply processes and concepls to unfariliar situaticus.

obrerve similtarities and dissirdlaritice in the different tyjcs of life processes.

ilentify tre parts of a plant vhere the life processes occur.

clzssify ylants in terns of siuilarities and differcnves in life processes and structurs.

use measuring units and tcols to evaluate life | roces:es.

mare aceurale cral, written, and grajhic descripticms of life jrocezses.

id-ntify the subjectivity and linitations of data concerning life processes.

100
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Subconcepts
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Suggested Units
ooetortC Unats

Farmingtoa Unit on Plants {continued)

—

MINMEMAST
Living Ttings 3n Field ard Clacssroonm

Teacher-Deviscd Units
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Phase £ LIFE SCIENCE

Behavioral Objectives

make tentative conclusions atout life processes based on strong circumstantial evidence.
identify problems related to life process.s and set up procedures to test infereices.
identify the results of testing for life processes in support or rejecticn of hysotheses.
recognize th: need to modify testing procedures when necessary,.

nake predictions based on objective data and testing of life processes.

apply processes and concepts to u. “aniliar areas.

% exercice intuitive thinkingas a resvlt of his experiences with individualized scicnce materials.

# solve problems and apply familiar learnings to unfaniliar situations through analytical thinking.

& Thgse thavioral objectives are appropriate for all phases »nd for 211 units. They are the key
otjectl ‘es for sapplenental unita where there is an absence of specific conceptual dev- 1o ent,

102
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Phasc E EARTH SCIENCE 21

Concept F - The universe is in constant change.

Subconcepts Sugpested Units
F = I There are daily chonges on carth. Elementary Scicnce Study Projcet

The Universe in lotion
¥ - 2 There are regular movements of the carth
and the moon.

=t
(V%)

There are scasonal and annual changes
vithin the solar systcm.

F - L The molion and path of celcstial bodics are
predictable,

¥ - 5 Bodics in space {as well as their matter
end cnergy) are in constant change.

F ~ 6 luclear rcacticns produce the radiznt
encrgy of stars, and conscquent change,

Charting the Universe
The licscage of Starlight
The 14fc Story of a Stur
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Fhase E Ei&RTE SCIECE 92

Behavioral (bjcclives

Tie ¢lild should demonstrate the ability to:
estimate the daily motion of the sun, moon, and planets.
recognize that cverything in the universc moves.

Incate an object or a specific point on the earth or in space, using compass dir2ction and angular
heights

=»lot the motions of the moon and the sun.

rccognize some of the major consicllations.

use a star map and gnomen,

draw cllipscse.

measure in astronomical units, charts, and tables,

statc and demcnstratce laus of planctary motien. X .
statc and doionstrate the diffcrences between straight-line motion and curved rmotion.
identify the colors of a continucus spectrum and an absor;vien sgcetrum,

deseribe the sunt's function and structurc.

identify Lehaviors of light and demonstirate their cffect on astronomical phenomena by usc of th:
speetroscope.

descerite the characturistics of a star.

cstimate site and distznee without the use of dircet measunrent.
nake a scale drawing as a represcntaticn of a rcal objcet or objcets; i.es, the solar cvites,

d2vlop his oim system for measaring cistance,
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Suzrested Units

Elencntary Science Study
Where Is the lfoon?

Optics

i pping
Gutdoor l»pping

100



Sh
hase E EARTH SCIEVCE

"chavioral Objectives

ysc a compass, protractor, range finder, and telescopes
solve for an unkncwn circumfercrcz, dianeter, or racius.,

sight objcets from twe fixed points.

obscrve and rccord changes in spaviel relaticnshits of light and shadows; moon, rlasncts, sun, and carth,

record the movements of the roon, using as reference points faniliar objests in his cavironment.
rcecgnize and analyze properties of light by direct experiment.
recognize the interaction of light with trensparent and reflective objects.

ebserve thrt thirce is an order and repularity of the stars, plancts, sun, and moon.

deceribe is environment through the use of syrbols, prids, and landwarks.
rap varicus land featurcs such 25 +..1ls, otreams, and cliffs.

ripresent three dimensions in two-dimcnsional form.

show the rolative pesitions of objects in space..

cstimrte shape and size of objects in his cnviriniunt.

nske scale drewings.
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Sugpested Units

Elcrentary Science Study
Snouflakes

Scientific Research Associztcs
Earthts Atmosphere L2boratory
Wcathnr and Clim:tc Loboratory
Solar Systcm Latoratory

Taleott lountain Seicnce Center
Astronomy
Geology
tictcoroloyy

Childrents Miscum Planctariun

Teacher=Devised Units



9¢

Phase E EARTH 3CIENCE

Dehavioral Ubjectives

s exercise intuitive thinking 2s 2 resalt of his experiences with individualized scicncc materials.
-
learnings to unfamiliar situations through analytical thinking.

% solve problems and apply familiar

ate for all ghases end for all units. Thoy are tho key

% These behavioral obiectives erc appropri
tual developrient.

ol jectives for supplomental unite where there is an absence of gp-cific concep
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