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FOREWORD

Act 750 of the 1979 Louisiana Legislature (R.S5. 17:24.4) established the Louisiana Competency-Based Education
Program. One of the most important provisions of Act 750 is the mandated development and establishment of
statewide curriculum standards for required subjects. These curriculum standards include curriculum guides
which contain minimum skills, suggested activities, and suggested materials of instruction.

During the 1979~80 school year, eyrriculum guides were developed by advisory and writing committees sepresent-
ing all levels of professional education and all geographic areas across the State of Louisiana for the
following Science courses: Elementary K-6, Life Science, Earth Science, Physical Science, General Science,
Biology, Chemistry, and Physics.

During the 1982-83 school year, the curriculum guides were piloted by teachers in school systems representing
the different geographic areas of the State as well as urban, suburban, inner-city, and rural schools. The
standard populations involved in the piloting reflect also the ethnic composition of Louisiana's student
population. Based upon participants' recommendations at the close of the 1982-83 pilot study, the curriculum
guides were revised to ensure that they are usable, appropriate, accurate, comprehensive, relevant, and clear.

Folloﬁing the mandate of Act 730, the revised curriculum guides will be implemented statewide in the 1984-85

> school year. The statewide implementation is not, however, the end of the curricular development process. A
continuing procedure for revising and improving curricular materials has been instituted to ensure that
s Louisiana students have an exemplary curriculum available to them--a curriculum that is current, relevant, and

comprehensive. Such a curriculum is essential if we are to provide the best possible educational opportuni-
ties for each student in the public schools of Louisiana.

';fL£“\1~ }i CQQAuu~_,

Thomas G. Clausen, Ph.D.
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RATIONALE FOR ELEMENTARY SCHOOL SCIENCE CURRICULUM

The Elementary lcience Curriculum Guide provides abundant opportunities for the developmernt in our students of
fundamental academic skills. In using the scientific method, students have opportunities to develop language
arts and mathematical skills through applied use. Activities in the curriculum guide reinforce reading
comprehension skills, applied writing skills, and basic computation skills as an integral part of the
scientific process. The science teacher can, by sharing responsibility for this type of instruction,
contribute to student development and achievement in basic skills areas while improving the quality of student
achievement in science.

For children, science is discovering why one can't find doodlebugs during the winter season; it is figuring
out how to light a bulb with a wire and dry cell; it is planting a tree and watching it grow; it is the wonder
and respect for life gained by nurturing a family of gerbils or hamsters. Luther Burbank once described some
of the concrete learning experiences that each child should have as follows:

Every child should have mudpies, grasshoppers, waterbugs, tadpoles, frogs, mud turtles,
elderberries, wild strawberries, acorns, chestnuts, trees to climb, brooks to wade in,
water lilies, woodchucks, bats, bees, butterflies, various animals to pet, hayfields,
pine cones, rocks to roll, sand, snakes, huckleberries, and hornets; and any child who
has been deprived of these has been deprived of the best part of his education.

Science educators ard psychologists agree that elementary school children deal most effectively with concrete
materials and experiences. In general, children's initial science experiences should be characterized by
their experiencing the object or phenomenon while using as many of the senses as possible. Demonstrations,
exhibits, pictures, and words can be used to communicate with meaning only after a good experiential
foundation has been laid.

It has been the experience of the newer science programs funded by the National Science Foundation that
children of all abilities can succeed and profit from a '"concrete approach to science instruction." Indeed,
the motivation derived from success, in addition to the motivation derived from the excitement of exploring
with wpaterials and ideas, can be an important factor in developing positive attitudes toward science and
school.

Closely assocla%ed with teaching science through concrete experiences is the development of process skills.
Whenever magnets, bulbs, dry cells, wire, doodlebugs, etc., are being observed and manipulated by childre..,
process skills can be developed; however, the teacher is a crucial factor. If the teacher does not ask
questions which require children to observe, infer, hypothesize, measure, design experiments, etc., these
process skills will not be developed.

18
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This guide encompasses the curriculum standards that must be included in each teacher's instructional program.
The guide shall be used as a base from which to develcp each teacher's own appropriate scope and sequence
depending on the grade level taught 2ad the commercial program adopted.

The curriculum standards are grouped according to three broad disciplines: . Life Science, Earth Science, and
Physical Science. The Life Science section includes the content strands\bf the senses, living/nonliving
matter, plants, animals, and the human body. The Earth Science section contains .the content strands of soil,

weather, the solar system, and the earth. Finally, the content strands of Physical Science are chang;—space
relations, light, sound, air, matter, heat, magnetism, electricity, and simple machines.

A detailed skills chart is included to assist teachers in organizing their instructional program. The chart
wil' erable each teacher quickly to correlate the skills contained within the guide to the basal program
he/she is currently using. The teacher will then determine the proper sequence of each content strand.

The Curriculum Standards Committee in K-6 Science agreed that it would be impossible to assign specific
content strands to any one grade level because of the diversity of scope and sequence of skills from one State
approved commercial program to another. In order to address this concern, the Committee felt that a scope of
skills that would span grade levels would be the most appropriate concept to employ. This system will
accommodate all basal programs regardless of skills sequence.

Skills that are most appropriate for grades K-3 are organized under’one section, and those tHat are appro~
priate for grades 4—6 are contained in the other section. As long as these skills are included within each
teacher's program, the specific grade level at which these content strands are introduced and expanded is left
to the discretion of the teacher. The guide contains suggested activities designed to assist the teacher in
teaching each competency; however, the teacher and the students should not be limited to these activities or
obligated to use all of them. There are many, other activities available to the teacher which will help
him/her to present each competency and process skill to the student. It is suggested that additional
textbooks, workbooks, and laboratory manuals be consulted for activities, demonstrations, and experiments to
supplement those described in the curriculum guide.

Graphing and~peasuring skills are contained in the appendices. Graphing skills are to be incorporated into
each teacher's program at the appropriate level. Measuring weight, length, and volume are to be introduced at
grade levels which require their mastery; mastering these skills is necessary for students to understand the
processes of science.




1.

GOALS

-

Achieving scientific literacy involves the development of attitudes, process skills, concepts, and social
aspects of science and technology. Based upon this belief, the following major goals of science are stated:

To Foster Positive Attitudes Toward the Scientific Process

Students will develop a deep appreciation of the role the scientific process plays in their
everyday lives.

To Develop Process Skills

Process skills development should be an integral part of science activities for students. Students
should be given opportunities to develop those intellectual processes of inquiry and thought by which
scientific phenomena are explained, measured, predicted, organized, and communicated.

Basic Process Skills: Observing, inferring, classifying, using numbers, measuring, using space-time

relationships, commdnicating, predicting.

Integrated Process Skills: Controlling variables, defining operationally, formulating hypotheses,

interpreting data, experimenting.

To Acquire Knowledge

Included in the basic science curriculum should be those scientific facts, principles, concepts,
and terms which will enable the students to understand and interpret natural phenomena.

Areas of Knowledge: Life Science, Physical Science, Earth Science

To Recognize Sccial Aspects of Science and Technology

The students should (a) understand the interrelationships of science, technology, and social and
economic development; and (b) recognize both the limitations and the usefulness of science and
technology in advancing human welfare. .
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PROCESS SKILLS

Eight basic science process skills are stressed: (1) observing, (2) inferring, (3) classifying, (4) using
_ numbers, (5) measuring, (6) using space/time relationships, (7) communicating, and (8). predicting. There is a
progressive intellectual development within each process category. A brief description of each basic process

skill follows:

OBSERVING:

INFERRING:

CLASSIFYING:

USING NUMBERS:

MEASURING :

USING
SPACE/TIME
RELATIONSHIPS:

COMMUNICATING:

To observe is to use one or more of the five senses to perceive croperties of objects or
events as they are. Statements about observations should be (1) quantitative where possible,
(2) descriptive regarding change(s) and rates of change(s), and (3) free of interpretatibms,
assumptions, or inferences.

To infer is to explain or to interpret an observation. Inferences are statements which go
beyond the evidence and attempt to interpret or to explain one or more observationms.
Inferences are based on (1) observations, (2) reasoning, aud (3) past experiences of the
observer. Inferences requirs evaluations and judgments, and they may or may not be accurate
interpretations or explanations of the observatiom.

Classifying is the grouping or ordering of phenomena according to an established scheme.
Objects and events may be classified on the basis of observations. Classification schemes are
based on observable similarities and differences in arbitrarily selected properties. Classi~-
fication keys are used to place items within a scheme as well as to retrieve information from
a scheme.

To use numbers is to describe the measurement, properties, and relationships of quantities
through the use of symbels.

To measure is to find out the extent, size, quantity, capacity, and other properties of a
given object, especially by comparison with a standard. Once the concept of measuring is
introduced and mastered in first grade, the metric and/or SI system should be used

exclusively.

Space/Time relationships is the process that develops skills in the description of spatial
relationships and how they change with time. This process skill includes the study of shapes,
time, direction, spatial arrangement, symmetry, motion, and rate of change.

To communicate is to pass information along from one person to another. Communicatioas may be
verbal, nonverbal (f.e., gestures), written, or pictorial (pictures, maps, charts, and
graphs). Communicafions should be concise, accurate, clear, precise descriptions of what is

perceived. xi 2 4



PREDICTING:

CONTROLL ING
VARTABLES:

A

DEFINING
OPERATIONALLY:

FORWULATING
HYPOTHESES:

/

Predicting is forecasting what future observations might be; it is closely related to °
observing, inferring, and classifying. The reliability of predictions depends upon the
accuracy of past and present observations and upon the nature of the event being predicted.

As basic progressive, intellectual development proceeds in each basic process skill, the interrelated nature
of the processes is manifested in the five integrated processes: (1) controlling variables, (2) defining
operationally, (3) formulating hypotheses, (4) interpreting data, and (5) experimenting. A brief description
of each integrated process skill follows:

A variable is any factor in a situation that may change or vary. Investigators in science and
other disciplines try to determine what variables influence the behavior of a system by
manipulating one variable, called the manipulated (independent) variable and measuring its
effect on another variable, called the responding (dependent) variable. As this is done,

all other variables are held constant. If there is a change in only one variable and an
effect is produced on another variable, then the investigator can conclude that the effect has
been brought about by the changes in the manipulated variable. If more than one variable
changes, there can be no certainty at all about which of the changing variables causes the
effect on the responding variable.

To define operationally is to choose a procedure for measuring a variable. In a scientific
investigation, measurements of the variables are made; however, the investigator must decide
how to measure each variable. An operational definition cf a variable is a definition
determined by the investigator for the purpose of measuring the variable during an
investigation; thus, different operational definitions of the same variable may be used by
different investigators.

To formulate a hypothesis is to make a guess about the relationships between variables. A
hypothesis 1is usually stated before any sensible investigation or experiment 1is performed
because the hypothesis provides guidance to an investigator about the data to collect. A
hypothesis 1s an expression .of what the investigator thinks will be the effect of the
manipulated variable on the responding variable. A workable hypothesis is stated in such a
way that, upon testing, its credibility can be established.

K




INTERPRETING
DATA: The process of interpreting data may include many behaviors such as (i) recording data in a
. table, (2) constructing bar and line graphs, (3) making and interpreting frequency

distributions, (4) determining the median, mode, mean, and range of a set of data, (5) using
slope or analytical equations to interpret graphs, and (6) constructing number sentences
describing relationships between two variables. Interpreting data requirer going beyond the
use of skills of tabulating, charting, and graphing to ask questions about the data which lead
to the construction of inferences and hypotheses and the collecting of new data to test these
inferences and hypotheses. Interpretations are always subject to revision in the light of new
or more refined data.

LY

EXPERIMENTING: (Using the scientific method): Experimenting is the process of designing a procedure that
incorporates both the basic and integrated process skills. An experiment may begin as a

question for the purpose of testing a hypothesis. The basic components of experimenting are
as follows:

..+1. Constructing a hypothesis based on a set of data collected by the person from observations
and/or inferences.

2. Performing a test of the hypothesis. The variables must be identified and controlled as
muéh as possible. Data must be collected and recorded.

3. Describing or interpreting how the data support or do not support the hypothesis, i.e.,
deciding whether the hypothesis is to be accepted, modified, or rejected.

4, Constructing a revised hypothesis if the data do not support the original hypothesis.

27
‘ xiii ~




SKILLS CHECKLIST

K~3




SKILLS CHECKLIST

on the basis of observable character~
istics.

K~3
GUIDE BASAL
PAGE NO. PAGE NO. K
I. Life Science:
1, Laentify shapes, sizes, and textures
.of common objects by using the sense
of touch.
2. Identify colors, shapes, sizes, tex-
tures and locations of common objects
by using the sense of sight.
3. ldentify some common sweet, sour, and
salty foods by using the sense of taste.
4, Identify some common foods and mater-
ials by using the sense of smell.
5. Identity some everyday environmental
sounds.
6. Identity which sense or senses are used
to make an observation.
7. Differentiate between like and unlike
feels, tastes, smells, sounds, and
sights.
8. Identify living and nonliving things.
9. State that living things can grow, move,
need air, water, and food.
10. Classify things as living or nonliving




SKILLS CHECKLIST
K-3

GUIDE BASAL
PAGE NO.  PAGE NO. K 1 2 3

11. Tell that there are many different
kinds of animals incliding man.

12, Classify animals into three categories—-
farm, pet, zoo.

13. Classify land, air, and water animals.

14. Classify animals according to size.

15, Classify animals according to different
body coverings--fur, feathers, shells,
and skin.

16. Identify the many places in which
animals live--water, ground, nests, etc.

17. Tell the similarities and differences
between baby animals and their mothers.

18. State that animals need food, water, (“
and shelter. R

19. Identify and place in the correct order
stages in the life cycle of animals. 3

. 20. Classify animals according to verte-
brates and invertebrates.

21. Identify water and sunlight as necessary
elements for healthy planmts. )

22. State that some plants have seeds. 1

32
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SKILLS CHECKLIST

K-3
GUIDE BASAL
PAGE NO. PAGE NoO. 2

23. State that a seed is a living thing and

can grow into a plant.
24. .ldentify the different parts ot a seed--

covering, baby plant, and food source. P
25, State that seeds need water and warmth

to sprout (germinate) but that they do

not need light.
26. Identify plant parts including the leaves,

roots, stems, flowers, fruits, and seeds.
27. State that some plants produce seeds

inside of their fruit.
28. State that different parts of a mature

plant (roots, stems, leaves) grow into

a new plant.
29. State that the roots of plants grow down

while the stems and leaves grow up.
30, Identify different kinds ot plants in

their community.
31, Classify common plants according to

similarities and difterences.
32, Explain the importance of seeds and

plants as a source of food.

9
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SKILLS CHECKLIST
- K-3

GUIDE BASAL
PAGE NO,  PAGE NO. K 1 2 3

| 11, Earth Science:

1. State that soil is made up of different
things. )

2. Explain that soil is different in different
places.

3. Define erosion as the blowing or washing away
. of soil and describe how it can be prevented.

4. Describe changes in the weather,

5. Identify different kinds of weather.

6. Identify characteristics of each season.

7. Name and place in order the different
seasons.

8. State that wind is moving air.

9. Identify the sun as the source of
light in the day sky and identify the
moon and the stars as sources of lignt
in the night sky.

10. Identify Earth as the planet on which
they live.

1. Identify the earth, moon, sun, and
stars as bodies in space.

36




SKILLS CHECKLIST

K-3
GUIDE BASAL
PAGE NO. PAGE NO. 3

12.  State that Earth and the.moon are

shaped like a ball.
13. Define a day in terms of rotation. _
14.  Explain why the moon appears larger

than the stars and other planets.
i5. Explain why the sun appears larger

than the other stars.
16. Identify the moon as a natural / x

satellite ;of Earth. |
17.  Explain that the moon is visible

only because it reflects light

from the sun.
18. State that the moon goes through

a series of phases as it orbits ‘

the earth.
19. Identify in sequence the nine

' planets of the solar system.




SKILLS CHECKLIST

\

K-3

GUIDE . BASAL
PAGE NO. PAGE NO.

K

ITI. Physical Science:

1. Identify objects as being up-down, far-
near, inside-outside, over-under, .
between—around, top-bottom, next to-
beside other objects.

2. Explain how sound can be made.

3. Identify loud and soft sounds, high and
Jow sounds, and long and short sounds.

4, Identify sounds that have different
meanings——telephone, siren, clock,
laughter, etc.

5. ‘Ident1ry sources of light.

6. Explain that light is needed to see.

7. State that shadows are made when light
cannot pass through objects.

8. State that air takes up space.

Yy, State that air has mass. .

10. State tha{lair exerts pressure.

11, Define/ﬁgtter as occupying space and
having weight.

12, State that a solid has a definite
shape.

40
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SKILLS CHECKLIST

\ K-3

: GUIDE BASAL
PAGE NO. PAGE NO,

13.  State that a liquid takes the shape of
its container.

" 14, State that gas takes the shape of its
container.

15. Classify substances as solids, liquids,
gases.

16. Identify three sources of heat.

17. Identify ways in which heat helps people.

18. - Define temperature.

¥ 19. Identify a thermometer as an instrument
used to measure temperature,
20. Identify changes in temperature by
. observing a thermometer,
J 21.  Define a magnet as an object that
attracts materials containing iron. . &

22, State that magnets can be found in
many sizes and shapes,
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AREA: " SENSES
GRADE: X-3

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

The student will be able to:

1. Identify shapes, sizes, and
textures of common objects by
using the sense of touch.

2. Identify colors, shapes, sizes,
textures and locations of common
objects by using the sense of
sight.

3. Identify some common sweet,
sour, and salty foods by using
the sense of taste.

Sense of
touch

Sense of
sight

Sense of
taste

Observing, infer-
ring, communicat-
ing

Observing, clas-
sifying, communi-
cating

Observing, clas-
sifying, communi-
cating ’

Place objects of various sizes -
and shapes in a '"feel' bag or
box. Have a child select an ob-
ject and describe and identify
it.

Place objects of various sizes
and shapes in a "feel" bag or
box. Have one child select an
object and have other children
try to identify object by asking
questions.

Blindfold children and let them
feel and identify common objects
(or classmates).

Play "I Spy" with children. "I
see something you don't see."
(Child describes object to
class.)

Classify various materials as
to texture, color, size, shape,
atc. .

Write "sweet, sour," and

"salty" on blackboard. Put a
plcture representative of each
next to the word. Give children
samples of food to taste. Have
them classify foods according to
taste.




AREA: SENSES
GRADE: K-3 ‘

COMPETENCY/PERFORHANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

4,

5.

Identify some ccmmon foods and
materials by using the sense of
smell.

Identify some everyday environ-
mental sounds.

47

Sense of
smell

Sense of
hearing

Observing, communi-
cating, inferring

|observing, communi-
cating, inferring

B.

Have children close eyes and
hold nose. Taste different
foods and try to identify.

Place food in closed boses.
Punch a hole in each bos.
Have children identify foods
using sense of .smell. (Some
foods must be broken up.)

Have children close their
eyes and take an imaginary
walk, Let their faces ex-
press what they feel about
some smells. (Skunk, burn-
ing leaves, flower garden,
popcorn in a theater, food
burning in the oven)

Dip cotton swabs into clear
liquids (bleach, orange juice,
apple juice, perfume). Place
cotton into jars or vials.
Have children open jars, one
at a time, and identify smells.
Note: Some children may be
"smell-blind."

Have children stand in the back
of the room with their eyes
closed. Make various sounds
(sharpening pencil, crumpling
paper, opening window, pouring
water, etc.). Have children
identity sounds.

Tape record different sounds
around the community, class-
room, house, etc. Have child-

ren identify sound
® 48
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AREA: SENSES
GRADE: K-3

. COMPETENCY/PERFORMANCE OBRJECTIVE

CONCEPT

PROCESS SKILLS

e eSS -
‘ . . ~ .
| R “ .

SUGGESTED ACTIVITY

6. 1Identify which sense or senses
are used to make an observa-
tion.

Sense of
hearing

Observing, communi~
cating, inferring,
classifying

Allpw one child to choose
an object in the classroom
and describe it to the
other children. Discuss
the senses used to describe
the object.

Make a "sense" box using a
balloon partially filled with
water and tied shut, a peanut
or small rock, and a piece of
onion. Place all three objects
in a box and tape shut. Have
children use all their senses
to find what is in the box.
(Students may "feel" inside of
box.) Have children explain
how they arrived at their
answers.

Have children watch corn pop~

ping. Discuss observations in °

terms of what was seen, heard,
and smelled. Have them touch,
taste (and eat) popcorn. Dis-
cugs how the popcorn felt and
tasted.

Make a cut~and-paste chart of
pictures for each sense, for
example, pictures of objects
that can be tasted, smelled,
seen, touched, and heard.
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AREA: SENSES
GRADE: K-3

COMPETENCY /PERFORMANCE QOBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

7. Differentiate between like and
unlike feels, tastes, smells,
sounds, and sights.

.’

51

Senses

Observing, communi-
cating

C.

Touch--using a tactile board,
children will match such tex-
tures as sandpaper of varying
fineness, burlap, velvet, wood,
vinyl, formica, etec.

Taste~--With eyes closed, child-
ren will taste different foods
and identify like and . unlike
flavors. With eyes open, child-
ren will taste similar looking
toods, such as sugar and salt,
peeled potatoes and apples, etc.,
and identify like and unlike
flavors. -

Smell~-Children will match
smells in boxes with pinholes
in the top.

Sound--Children will match like
sounds after shaking opaque vials
with varying ingredients,

Sight~~Children will visually
discriminate between Jlike and
unlike textures, designs, pat-
terns, pictures, etc., using
concrete materials and ditto
materials.

Y




AREA: LIVING-NONLIVING
GRADE: K-3

COMPETENCY /PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUCGESTED ACTIVITY

The student will be able to:

1. Idéntify living and nonliving
things.

2. State that living things can
grow, move, need air, water,
and food.

o 53

Some things
are capable
of life and
others are
fnot.

Characteris-
tics of liv-
ing things

Observing, clas-
sifying, communi-
cating

Classifying,
measuring,
observing,
inferring,
communicating

17

While taking a walk outside, the
children will identify living and
nonliving things. Be careful to
differentiate the nonliving cement
as opposed to a dead bug.

Using a magazine, chart paper,
scissors, and paste, the children
will make a living chart and a
nonliving chart.

Mount pictures of living and non-
living things on cards. Let each
student draw a card and tell
wuether the selected coard is of a
living or nonliving thing and
explain why. Explanations should
give characteristics of living or
nonliving things.

Feature a "Pet Rock" which might
lead to a discussion of living and
nonliving things.

Discuss with students that they
are living things because they
grow. Have the children compare
their younger friends to them-
selves in terms of size and abili-
ties. Have the children compare
themselves to adults, particularly
their parents.

54




AREA: LIVING-NONLIVING
GRADE: K-3

COMPETENCY./PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

!

Discuss that pets are living
things and let the children
relate stories about their pets
that prove they are alive.
Example: Pets move, eat, Sleep,
bark, etc.

The children will compare young
animals with full-grown animals

and compare young animals to babies
and young children.

Note: Comparison may bes easier
for the children if done as list-
ings and titled "How They Are
Alike" and "How They Are Differ-—
ent,"

Cut the top off of a potato, draw
a face on the potato and sprinkle
the top of the potato (on the cut
part) with birdseeds. Sprinkle
with water and watch it grow as
hair on a head. Compare to child-
ren's hair. For an individual
activity each child may bring his
or her own potato and make a face
on it.

Have children compare a baby plant
with its mother.

Have children plant seeds and mea-
sure and record the growth. (See
appendix on measuring length.)




AREA:. LIVING-NONLIVING
GRADE: K-3

~ COMPETENCY/PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY
3. Classify things as 1iv1ng Classification Observing, A, Stack cards intec stacks of
or nonliving on the basis of things as classifying "living" and "nonliving" things.

of observable characteris-
tics.

Jiving and
nonliving

(Use cards IC.)




AREA:

ANTMALS

GRADE: K-3

¢

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT _

PROCESS SKILLS

The student will be able to:

1.

Tell that there are many
different kinds of animals,
including man.

Classify animals into three
categories--farm, pets, zoo.

Classify land, air, and water
animals.’

Classify animals according to
size.

53

Variety of
animals

Variety of
animals

Variety of
animals

Variety of’
animals

]
<

Observing, communi-
cating

Observing, classify-
ing, communicating

Observing, classify-
ing

Observing, classify-
ing, communicating

SUGGESTED ACTIVITY

Have children bring pictures
of animals, including man, and

make a display.-

[

Using playdough or modeling .
clay, children will make

given animals.
make animals.

Let students name

Use models to

some farm

animals, pets, and zoo animals,

and classify them.

Let pupils tell what kind of

pet they have and

list the

different kinds shown on the

board.

Sing songs about animals such
as "0l1d McDonald Had a Farm," etc.

Have children cut
pictures of land,
animals and paste
chart paper, thus
cation charts for

out magazine
air, and water
the pictures on
making classifi-
each category.

Let a student describe animals
by size and let classmates guess
what animals he 1s describing.
Act out animals and let children

guess. Example:
for tall animals,
animals, etc.

o
-

Stretch on toes
crouch for small




‘AREA‘AN TMALS
GRADE: K-3

hd v

COMPETENCY /PERFORMANCE OBJECTIVE

t

s CONCEPT _

Y

PROCESS SKILLS

A
SUGGESTED ACTIVITY

-

5. Classify animals according
to the different body cover-
ings-~fur, feathers, shells,
and skin.

r
6. Identify the many places

in which animals live-- ”

water, ground, nests, etc,

61

Variety of
animdls

Variety of
aniyals'
habitats

4

Observing, |
classifying,
communicating

ty

Oﬁserving,
communicating,
inferring

21

B. élace pictures of different ani- -

mals on cards. Let students
,discuss{ as a class which animals
are larger than the students,
which animals are smaller than
the students, and which animals
are about the same size as the

students, .

A. Set up a picture display of a

variety of animals and let the
children tell how their body
coverings differ. fi

B. Using pictures or real pieces

A. tMake two-piece puzzles where

of body coverings, if possible,
let children classify animal)
picture ‘cards under the correct
covering.

~

students match the animal with
its home. (Example: bird and
nest, dog and dog house, cat
and basket, fish and water, bat
and cave, etc.)

B. Describe an animal's home and

.

let the students guess what
animal lives there. '
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AREA: ANIMALS

GRADE: K-3
COMPETENCY /PERFORMANCE OBJECTIVE ‘ CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY
C. Let children tie the two strings
together that match animals with
their homes.
/]
L)
Note: If the knotted shoe strings
on the backside of the board are
color coded, the activity can be-
come self-correcting.
7. Tell the similarities and Variability Observing, A. Display pictures of mother ani-
differences between baby classifying mals and their babies. Lead
animals and their mothers. students to determine which

pair is being discussed by
asking the following questions:

1. Which mother and baby are
different because one has
spots and the other does
not? (deer)

2. Which are different because
one has down ‘and the other
has fpeathers? (ducks, AN
chickens, etc.)

A 3. Which are different because

‘ one has hair and the other

does not? (mice)

B. Match adult animals to baby
animals, using picture puzzles.
Y hY

N ' .
~ -, -
-
.
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i AREA‘AN IMALS @
‘ GRADE: K-3

COMPETENCY /PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY

C. Develop riddles that will aid
in correctly naming baby ani- .
mals. Example: I have four
legs and a tail; my body is
furry; my motler is a cat.
What am I? (kitten)

8. State that animals need food, Needs of Communicating, A. Have children iéentify their
water, and shelter. animals inferring, . own basic needs! (food, water,
observing shelter). Ask them to .identify

some animals and their needs.

B. Keep a classroom pet. After
several days, make a chart list-—
ing the -things and care needed
by the animal to live, (Refer to
parish policy concerning classroom

pets.)
9. 1Identify and place in the Life cycle Experimenting, A. Make chart with pictures showing
correct order stages in observing stages in 1life cycles of the
the life cycle of animals. butterfly, frog, and youth to

adult changes in other animals.

B, Culture and maintain tadpoles.
Observe changes in appearance

%«" . as they mature.
10. Classify animals according to Some animals Classifying, A. Place pictures of animals on .
vertebrates and inverte- have backbones. |[observing cards. Sort according to verte-
brates. Some do not. brates and invertebrates.

66
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AREA: PLANTS
GRADE: K-3

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUCGESTED ACTIVITY

The student will be able to:

1, Identify water and sunlight
‘ as necessary elements for
health plants.

Q 6?

Plants need
water and
sunlight.

Observing, infer-
ring, communicat--
ing, controlling
variables, experi-
menting

24

L ]
Plant a seed in several clear

plastic cups. Place one
planted seed outside and give
it proper care. Place the
second planted seed outside but
do not water it. Place the
third planted seed in a sunny
spot in the classroom and
water. Place a fourth planted
seed next to the third but do
not water. Place a fifth plant-
ed seed in a dark spot in the
classroom and water. Finally,
place a sixth planted seed next
to the fifth and do mot water,
Observe the growth of these
plants and compare by arswering
the following questions:

1. Which plant dfed first?

2. Which plant needed the
most water?

3. Which plant has the
greenest, healthiest
looking leaves?

4., What caused the dead plaats
to die?

Set up an investigation where
you have two baby plants. Water
one daily. Make observations
that without water a plant will
die,

68
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AREAN_  PLANTS
GRADE:\ K-3

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

2.

State that some plants have
seeds.

Some plants
have seeds.

Observing, clas-
sifying, infer-
ring

25

Some plants require less water
than others. Some do well in
the shade, but most plants
require water and light to
survive. Place a potted plant
in a dark closet and a similar
one in a sunny spot (preferably
a lima bean plant). Examine
the plants each day. The plant
in the dark will not live long.
It will grow too fast and lose
its color. Plants cannot pro~
duce food without sunlight. On
a bright day plants often make
more food than they need. This
surplus food is stored in the
roots or other parts of the
plant until needed.

Using the dead plants from
Activity A, dump them on the
ground and observe how they
return to the soil. Explain
the 1life cycle.

Note: This could be a good
introduction to death educa-~
tion.

Have students tear apart a
flower and observe the seeds.

Have two groups of plants--
those with seeds and those
without seeds. Open up the
plants and find seeds.
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AREA: PLANTS
GRADE: K-3

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

3. State that a seed is a living

71
9

thing and can grov into a plant.

Seeds are
living things
and can grow

Observing, measur-
ing, inferring, com-
municating

s

Have children make charts of
different kinds of seeds accord-
ing to size, shape, color, tex-
ture, or covering.

Sprout bean seeds by keeﬁing
them wrapped in a damp paper
towel. Use encugh seeds so
that children can observe each
day and cut one seed in half.
Discuss inward and outward
signs of growth.

Plant a bean seed, a corn seed,
a marble, a rock. Which of .
these will grow? >

Provide a rapidly.-growing seed-
ling, such as a bean, pumpkin,
or tomato. Ask the following
questions:

1. Is it alive?
2., How do we know it grows?
3. How do we know it is growing?-

Children may suggest measuring
the seedlings. Insert a dowel
pir or other stick beside the
plant. Mark the stick every
few days to record growth. See
appendix on measuring length.




AREA: PLANTS
GRADE: K~3

COMPETENCY /PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

-

~

4. Identity the different parts
of a seed--covering, baby
plant, and food source.

5, tate that seeds need water
and warmth to sprout (germi-
nate) but that they do not
need light.

A seed has
many parts.

Certain con-
ditions are
needed for

plant growth.

Observing, com-~
mun&cating

Inferring, observ-
ing, communicating,
exparimenting, mea-
suring, predicting,
interpreting data

A,

Cut open different fruits andpk
look at their seeds.

The children will draw pictures
of growing seeds in sequence.

Using a ditto of sequential
seed growth pictures in a
scrambled order, the children
will cut out and place in
sequential orde? on a piece of
paper.

Glass of water
Lima beans

Materials:

Soak lima beans in the glass
of water overnight. Peel off
the outer covering. Open the
soaked bean. Tdentify the new
plant and the food for the new
plant. .

I
Pupils draw a dlagram of what
they have seen.

néw “\e 200D

plant
ooo[

Soaked lima
beans, clear jars
or cups, wet
blotting paper

or paper towels,
water

Materials:

) ‘ ' $7
‘ "3 27 . 4




AREA: PLANTS
GRADE: K-3

\

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUCGESTED ACTIVITY

(

Place seeds in each jar that 'is
lined with the blotting paper or
paper towel. Put one jar in a
warm, dark placg ard the other
in a cold, dark\place (refrige-
rator). Observe what happens.

Have children compare wet and dry
conditions.

1. Which seeds spryuted?
2. Which conditions were optimal
for seed germination?

B. Record and graph, over a period
of several days, growth changes
that take place in a seed as it
sprouts. *See appendix on
graphing. .

C. Ask the ahildren to make a class
chart (or individual charts) re-
cording the following inform~
tion:

1. Number of days it took )
the seed to germinate., (1f

> a child wishes to dig up
his seed to investigate the
germination, let him.):

2. Number of days it took the
germinating seed to emerge
above the soil level.

3. Number of days the plant
grew before it developed

its first leaves.
)
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AREA: PLANTS,
GRADE: K-3 .ot

¢

- ¥
-7 COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

-~
(24 4 A

6. Identify plant parts including
the leaves, roots, stems,
flowers, fruits, and seeds

-

-~

7. State that some plants produce
seeds inside of their fruit.

8. State that different parts of
a mature plant (roots, stems,
leaves) grow into a new plant.

0. 77

Plants have
many parts.

Some plants
produce
seeds.

Some parts of
plants make
new plants.

Observing, communi-
cating

Observing, communi-
cating

Observing, hypo-
thesizing, con-
trolling variables,
experimenting

29

As the seeds develop into pew
plants and begin to grow é@ove

the soil level, depict the rate

of growth " the plants.on indi-
vidual bar graphs. Students might
use crayons, or cut strips of
colored paper to be pasted on the
graph showin the height each day.
These can be called "growth strips."
After they have observed and record-
ed the growth of a plant for a few
days, they can begin to make predic-
tions as to how much the plant might
be expected to grow in a certain
length of time--one day or more.

Use metric units., *See Appendix on
graphing and on measuring length.

A. Prepare cutouts of roots, stems,
leaves, flowers, fruits, and
seeds which can be mounted on
cards and labeled with the name
of the part. !

B. Using a drawing, have children
identify the parts of a plant.

A. Encourage children to bring
fruits to class. Observe the
seeds from each fruit.

A. Bring parts of different plants
to class. Experiment to see
which will grow. (Include some'
such as cuttings that will grow.)
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AREA: PLANTS
GRADE: K-3

COMPETENCY/PERFORMANCE OBJECTIVE

_ CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

9. State that the roots of plants
grow down while the stems and
leaves grow up.

10. Identify different kinds of
plants in their community.

1l. Classifvy common plants accord-
ing to similarities and
differences,

12, Explain the importance of
seeds and plants as a source
of food.

Roots of
plarts grow /~
down, stems\

up.

Variety of
plants

Variety of
plants

Plants and
seeds are
important
food sources

Observing, commufi-
cating, inferring

Observing

'l Observi
classifgﬁgg\\\

Observing,
communicating

Hlave children place bean and
corn seeds between a rolled
up blotter and a glass. Keep
moist. Conclude that roots grow
downward and stems grow upward
regardless of how seed is
placed. “

i

Go on a nature walk and identify
common plants.

Have each child bring a plant
from home (labeled). Observe.

Bring in a variety of plants.
Have the children classify the’
plants according to various
characteristics,

Ask children to recall what
they ate for a previous meal.
Which of these foods came from
plants and seeds?

N
k2
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AREA: SOIL
GRADL: K-3

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUCGESTED ACTIVITY

The student will be able to:

l. State that soil is made up
of different things.

Seil is com-
posed of dif-
ferent things

Observing,
inferring,
communicating

31

A. Have children bring in soil
samples,

Keep a record of their soil
samples.

1. Where did you find it?

2. What was the weather
like?

3. What color is your soil?

4. How does it feel?

Spread the soil out on paper.
Look at it with a hand lens.

Put the animals you find in a
small jar. Make piles ot the
different things you find in

soil. . : ‘

Make a chart to use in compar-
ing soil samples.

Child's Name

Place Found

Weather

Color

reel

Ihings in

Soil (Tape
these
here
on the
chart.)

82




AREA:

SOIL

GRADE: X-3

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

o
.

Explain that soil is dif-
ferent in different
places.

Define erosion as the blow-
ing or washing away of soil
and describe how it can be
prevented.

Soil varies
from one
location to
another.

Erosion

Observing,
inferring

Observing,
inferring,
defining

operationally

Ask: What is soil made of?
(Answers will vary
depending on

" samples.)

A. Use chart to compare the
soil samples.

Ask: How are the soil
samples alike? How
are they different?

A. Have children fill two pans
with soil. Make rows up
and down in one pah. Make
rows across in the other
pan. Tilt the pans. Put
the bottom of each.pan in
another pan. Now pour
equal amofints of water on
each pan. Which pan loses
the most soil? Why?

What can farmers learn from
* this? "y,

How should farmers plant
their crops on a hill?

B. Get two pans the same size.
Put some dry soil in one
pan. Put some soil with

grass growing in it in the

other pan. Put the pans in




AREA:  SOTL N
GRADE: K-3

]

COMPETENCY /PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUCG?STED ACTIVITY

©

front of an electric fan.
Turn on the fan., What
happens? Why?

C. Put dry soil and grassy
soil in the pans again.

. Tilt the pans so cne end is
. P i higher. Spray equal amounts
S R “.0f water on the high end of
each pan. .What happens to
the dry soil? What happens
to the soil with the grass
growing in it? How car you
explain your observations?

w

s




AREA:  WEATHER
GRADE: K-3
. &
COMPETENCY /PERFORMANCE OBJECTIVE CONCEPT PROCFSS SKILLS SUGGESTED ACTIVIT¥
e L~ /
\‘\
The student will be able to:
1. Describe changes in the Weather Observing, clas- A. To make a weather calen-
weather. changes sifying dar, place a calendar on the
. bulletin board and have
. students paste piiéures on ¢
the calendar that Lorrespond
to each day's weather
(cloudy, sunny, rainy, hot,
cold, etc.).
i
2. TIdentify different kinds There are Observing, A. To make a weather clock, cut
of weather. different classifying. a large circle of cardboard
kinds of communicating, and place on the bulletin
/S weather. predicting . board. Attach two large

black hands of the same
length in the center «f the
circle. Separate the circle
into eight wedges by drawing
lines from the center of the
circle. Put the words cold,
rain, clouds, wind, srow,
warm, dry, and sun on the
wedges and find appropriate
pictures to paste in each
section. The children can
L adjust the hands to¥indicate .
the condition of the mois-
ture and the temperature on
a particular day.

B. A temperature graph can be
made for the bulletin board.
The temperature can be

87 | s | 83 | \
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A:  WEATHER ‘ }

GRADE: K-3 o

>

COMPETENCY/PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY

placed on the vertical scale
in 5-degree intervals. ’

. Strips of construction paper
can be used for the bars on
the graph. The day of the
month can be written on each
strip of paper. After the
children have kept records
for several days, ask them
to predict what they think
will be the next day's temp-
erature. *See,appendix on
graphing.

o

» b
! 3. Identif§ characteristics of Character- Observing, A, Using seasénal pictures,
each season. istics of inferring, have students:
seasons classifying
1. Pick the warmer seasons.
2, Pick the cooler seasons.
3. Pick the season with
snow.
4, Pick the season when
leaves change, etc.

B. Given paper dolls, have the
students dress them in the
appropriate clothing for
each season.

L o

C. Using plctures from maga-
zines, students can make
separate charts for each
season to bhe represented.




» : ,
AREA: WEATHER
GRADE: K-3

3 .
COMPETENCY /PERPORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY

D. As weather changes, discuss
how clothing and activities
also change. Ask the fol-
lowing questions:

1, What do you wear in
rainy weather?
2. When do you swim?

Note: It would probably be
N easier for ¢’ ildren
to understand weather
o changes and different
//r’ kinds of weather if
v related to personal
and familiar exper-

iences. A

-

1
4., Name and place in order Seasons Observing, . A. Using seasonal picEdes from
the different seasons. classifying, 3A, place the pictures in
space/time sequential order.
relationships,
communicating B. Have the children discuss
: their favorite time of the
. ~ year. Group the children
3 according to their favorite
()_4
season and have them make a
wall mural of seasons in
sequence. Their murals
o mighct include plants,
‘ seasons, animals, and them-

- : selves doing their favorite
{ ) seasonal activity.

Q 9:1
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Aﬁ\: WEATHER

| GRADE: K-3

COMPETENCY /PERFORMANCE 0BJECTIVE

CONCEPT PROCESS SKILLS _ SUCGESTED ACTIVITY
{ /*’.\\// ” \\
D)
5. State that wind is moving Wind 1is Observing, A. Make soap bubbles and blow
air, moving communicating, outside. ' Watch moving air
air. inferring, blow thém.

N & o SN
w

classifying

37

ren to think o

]

Put a,letter inside a bal~ l

loon,instructing the finder

to méil it back to school

and note the location at

which it was found. Have

the children watch the bal- | / I
|
|
|

loon fly away. When the

—

letter is returned, discuss
how the letter got where it {
was found in terms of the
wind helping to move the
balloon. Also discuss the
location at which it was
ferund in terms of the child-
ren's homes or other famil-
iar 1aqgmarks.

L -n!;

Give children a crepe paper;f‘¥<§
streamer and have them walk
outside on a windy day.

Suggest that they hold the
streamers by one end and

observe how the wind moves

them. Encourage the child-

other ways Va
to hold the stjeamers~-i

the center, high in the air,

near the ground, etc.

~

N\ 94 ‘ )
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‘ AkEA:  WEATHER
GRADE: K-3

COMPETENCY /PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVIiTY®

D. Take a walk outdoors and
ask the children to list
things moved by the wind
(dust, flag, paper, leaves,
etc.) and things that move
by their own power (birds,
planes, helicopters, etc.).

E. Wind Vane

Materials: Drinking straws,
pins, paper clips, pencils,
rubber bands, construction
paper, znd paste

i
|

On a day with a steady breeze,
take the wind vanes out-

doors away from the

building and hold the wind
vanes high. Remind the
children that a good wind
vane turns easily, readily
showing changes in wind

directions.
.

o

G
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_ EA: WEATHER

GRADE: K-3

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

The area of the tail is
larger than that of the head
so that the wind exerts more
torce on it than on the head.
The tail extends farther

from the pivot than the head.
Even i1f the force on it were
the same as on the head, the
turning eftect would be
greater.

Use weight in the head in
order to balance the larger
tail. The tail may be double
and spread apart slightly to
make the vane steadier.

1. Why do some turn more
freely than others?

2. What makes some stay
level and others keep
one end low?

3. Why do some point with
the wind instead of
into 1it?

4, Why do some turn side-
ways to the wind?




AREA: SOLAR .SYSTEM
GRADE: K-3

CGMPETENCY /PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

The student will be able to:

1. TIdentify the sun as the
source of light in the day
sky and identify the moon
and the stars as sources
of light in the night sky.

Sources of
light for
day and
night

Observing,
memunicating,
inferring

Have children draw a picture
of day and one of night.

Compare them and discuss

that to have light they have
to draw a sun in the day sky
and a moon and stars in the
night sky.

Turn lights off in classroom
on a sunny day. Turn lights
off in classroom on a cloudy’
day. Discuss the difference
and ask the question:

Why is it darker on a cloudy
day? -,

Using a globe and unshielded
light bulb to represent the
sun, turn globe to demon~
strate how the sun lights
the earth.

Have children draw a picture
of night using black con-
struction paper to represent
night and white chalk for
the drawing of the moon and
stars.

Put light bulb in box with
one side covered with black

150 .
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&A: SOLAR SYSTEM
GRADE: K-3

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

2, 1Identify earth as the planet
on which they live.

3. Identify the earth, moon,
sun, and stars as bodies in
space.

4, State that earth.and the
moon arve .shaped like a
ball.

4

(A
—
o
ot

"oy

We live on
planet earth.

The sun, moon,
and stars are
bodies in
space.,

The earth and
moon are round.

of

Observing,
communicating

\

3
i

Observing,
inferring

Observing,
inferring

41

A\

construction paper with star
cutouts and circle cut for
the moon. Turn light bulb
on and point out the light
coming through the cut-out
stars and moon,

Children may make a model or
mural of the solar system,
Have them label only the
planet earth. (At this
stage, names, relative
sizes, and distances bet-
ween p inets need not be
emphasized.)

Have students take an
imaginary trip in space,
leaving earth and encountar-
ing tne moon, sun, and stars.

-

The teacher should provide
the following materials:

l. Some of the pictures
available from the
space program showing
earth and the moon

¢ from diffevent angles
and distances as viewed
by astronauts' i space
or astronomers on earth.

2. Globe situataed someplace
in the classroom.

| R4
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AREA: SOLAR SYSTEM
GRADE: K-3 <}

\

CONCEPT

PROCESS SKILLS

SUCGESTED ACTIVITY

COMPETENCY/PFRFORMANCE OBJECTIVE

5. Definre a day in terms of
rotation.

6. Explain why }he moon appears
larger thag/the stars and
other planets.

123 .

Earth's rota-
tion causes

day and nigﬁt.
\

The moon is
closer than
the sun and
stars.

Observing,
inferring

Observing,
hypothesizing,
inferring

Using the above materials,
discuss the pictures. Sug-
gested questions:

1. What are these objects?
2. Do we have anything here
in the classroom that
looks 1like these objects

in space (globe, ball,
atec.)?

Use a flashlight and a globe
to demonstrate day and night.

Have the child hold a penny
only one inch from his eye.
At the same time have a boy
or girl hold a balil at a
distance of 6 feet from the
penny. Then instruct the
viewer to move the penny
away trom his eye. Tell him
to stop moving the penny at
the time the ball comes into
view. Then ask which looks
larger, the penny or the

. ball. Guide the children to

conclude that things close
look big. The penny looks
bigger than the ball : hen it
is close to the eve.
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AREA: SOLAR SYSTEM

GRADE: K-3
COMPETENCY /PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY

7. Explain why the sun appearc The sun Observing, Refer to 6A.
larger than the other stars. appears larger | inferring,

because it is hypothesizing !
closer than

othefistars to

the earth.

8. 1Identify the moon as a The moon is a Observing, Have children observe the

natural satellite of earth. satellite of inferring, meon for 28 days. Have them

the earth. predicting record its shape and loca~

tion in the sky at the same
time each evening.
The moon is a satellite of
earth because it travels
around earth. Put a globe
on a chair. Have a volun-
teer walk around the "earth"
as if he were the moon in
orbit.

9. Explain that the moon is The moon shines] Observing, To help the children under-
visible only because it because of inferring stand how sunlight is
reflects light from the reflected light] reflected to earth by the
sun. from the sun. surface oI the moon, use a

mirror to reflect sunlight
coming in through a window.
Reflect the light onto var-
ious parts of the walls.and
the ceiling of the c.ass-
room.

10. State that the moon Phases of Observing, Refer to BA.
goes through a series of the moon communicating

-




AREA: SOLAR SYSTEM
GRADE: K-3

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCFSS SKILLS

SUGGESTED ACTTVITY

phases as it orbits the
earth.

11, Identify in sequence

the nine planets of the
solar system.

ERIC 107

Sequence of
planets

Observing,
communicating

Using stvrofoam balls of
various sizes, have child-
ren ccnstruct a solar system.

Have children lister to and
learn the following poem:

lHere we go round the sun.

In space our work's never
done, Mercury, Vernus, Earth,
Mars, who else goes round
the sun? Jupiter, Saturn
do Uranus, Neptune, Pluto,
too. As neighbtors in space
we number nine. Here we go°
round the sun.

Mnemonic device to learn

the planets in sequence.

My Very Educated Mother Just
Served Us Nine Pizzas.

Note: Pluto is presently
inside Neptune's
orbital path.
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AREA: CHANGE-SPACE RELATIONS
GRADE: K-3

The Studert will be able to:

COMPETENCY/PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY

UP-DOWN
1. TIdentify objects as being Time/Space Observing, classi-
up-down, far-near, inside- fying, using space/ A, Use pictures to demon-
outside, over-under, bet- time relationships strate up-down movements
ween-around, top-bottom, (elevators, escalators,
next to-beside other stairways, ladders, slides,
objects. balloons, etc.). Have the

children decide which pic-

ture shows downward move-

ment and which picture :
shows upward movement.

B. Bouncing balls move up-down.
The children can show this
movement with their hands
while saying "up-down."

C. Play see-saw.

D. Have children hold up one
leg and put it down; lift
one hand and put it down;
bend their body and then
straighten up.

E. Give each of the children
an object and ask them to
hold the object up, down,
up a little, down a little,
up as high as possible,
down as far as possible
without touching the floor.

0 11 . o 111
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AREA: CHANGE-SPAEE RELATTIONS
GRADE: K-3

COMPET_P_:NCY"/PERFORMANCE 'OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY
FAR-NEAR 3]

A. Play a game of instrioc-
tions-- "move near the
window, "move away from
the window,' etc.

B. Have the children think
of places near and far
from their homes.

C. Ask the children to choose
objects in the room
and tell whether they are
near or far from them.

Ask the child to move the
object near and far in
relation to himself/her-
self. Move object near
and far in relation to
other objects.

INSIDL~0UTSIDE

Using a hoop, the children
will step inside of it and
then outside of it, as
directed. Place an object
inside of the hoop and out-
side of the hoop.

D. Give each child an object.

112 113 ‘
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AREA: CHANGE-SPACE RELATIONS ] .
GRADE: K-3 .
COMPETENCY/PERFORMANCE OBJECTIVE CONCEPT PROCESé SKILLS SUGGESTED ACTIVITY

OVER-UNDER

Two children will hold a

jump rope in the air while
the other children jump over . s
and run under the rope. ’

e

BETWEEN

A. Children will move bet-
ween other objects and
other children.

i B. Children will move
/S objects between other
objects.

AROUND

A. Children will move around
objects and other children.

B. Children will walk their
fingers around other
objects.

C. Children will draw circles
around pictures, numerals,
etc., on paper or on chalk-
board.




AREA: CHANGE-SPACE RELATIONS
GRADE: K-3

COMPETENCY /PERFORMANCE OBJECTIVE CCHCEPT PROCESS SKILLS SUGGESTED ACTIVITY

TOP-BOTTOM

A, Children will point to the
tops and bottoms of objects
and place objects on top of
other objects (book on book,
hat on head, etc.).

B. Children will move from top
of stairs, monkey bars, etc.,
to bottom as directed.

NEXT TO-BESIDE

A, Children will move next to
other children or objects.

B. Children will move objects
next to other objects.

C. Children will lay objects
beside other objects.

Q 118 ’ 50 117
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AREA:  SOUND
GRADE: K-3

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

The student will be able to:

1. Explain how sound can be
nade .

2. Identify loud and soft
sounds, high and low
sounds, and long and
short sounds.

Sound is
produced and
transmitted
by vibrating
matter.

Differences
in sound

Observing, infer-
ring

Observing, infer-
ring

Have available different
musical instruments and
resource persons such as
band directors.

Draw the edge of £n iadex
card over a comb at dit-
ferent speeds. The fas-
ter the index card moves
against the teeth, the
faster it vibrates and
the higher thé sound
becomes.

Obtain a cigar box, remove
the cover, and cut three
grooves on each edge of

the box. Stretch three
rubber bands of equal
length but different thick-
nesses lengthtwise arounau
the box, placing them in
the grooves to keep them

in place. Pluck each”band,
and note that the thinner
.the band, the higher the
sound will be.
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AREA: SOUND \
GRADE: K-3
COMPETENCY /PERFORMANCE OBJZCTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY

e
AN

3. Identify sounds that have
different meanings--tele-
phone, siren, clock,
laughter, etc.

120

Sounds have
different
meanings

Observipg, com~
municating,
interring

Using various levels of
water in glasses, produce
several sets of sounds
varving in pltch. In

each set the children will
identify the higher or
lower sound as instructed
(rubber bands, ruler).

Produce several sets of
sounds varying in length \
using a whistle or bell.

In each set, the children
will identify the longer

or shorter sound as
instructed. ~

Following directions given
by the teacher, the child-~
ren will respond by making
either loud or soft, high
or low, long or short
sounds.

Have students close their
eyes and play Simon Says

reproducing the clapping pat-
terns made by teacher.

Listen to recorded sounds
or have children make
sounds that have different
meanings (baby's cry,
siren, clock, laughter,
etc.).
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AREA: SOUND
GRADE:, K-3

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

=

SUCGESTED ACTIVITY

53

B. Have students identify
sounds:
1. Pleasant--noisy
2. Warning sounds
3. Happy sounds--
sad sounds

C. Have plctures of things
that produce sounds that
have meanings (telephone,
door bell, slarm clock),
and ask children to tell
why that sound is impor-
tant.

123



AREA: LIGHT
GRADE: K-3

COMPETENCY/PERFORMANCE OBJECTIVE

- CONCEPT

PROCESS SKILLS

SUCGESTED ACTIVITY

The student will be able to:

1. Identify sources of light.

?. Explain that light is
neceded to see.

124

Sources of
light

Importance
of light

Observing, clas-
sifying, communi-
cating, inferring

Hypothesizing,
communicating,
inferring

R

Bring sources of light to
school (flashlight, lamp,
candles, etc.) for students
to observe. Have students
name other sources of

light or bring pictures

cut from magazines that
show sources of light.

Identify the sun as a
source of light. Turn off
classroom lights. Observe.
Cover windows. Observe
difference. Did the sun
give light to the room
before the windows were
covered? Try this again

on a very cloudy day. ”/,/‘
Note differences.

Discuss what life would
be like without light.
Have students tell how
they use light. \

To emphasize light, }
blindfold childcen and |
encourage them to try to
move around the class-
room. Take blindfolds
off and discuss:

(1) without light there

125
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AREA:  LIGHT
GRADE: K-3

-

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUCGESTED ACTIVITY

3. State that shadows are
made when light can

not pass through objects.

Light causes
shadows

Observing, com-
municating, infer-
ring, space/time
relationships,
defining opera-
tionally

would be darkness,

(2) darkness as 1if
blind, (3) how we use
light, and (4) how would
life be without light.

Have children observe
which how they cast
shadows. Have one child
stand in a sunny place
where he can cast a shadow.
Ask the children to try to
explain how the shadow

is made. Does the sun-
light pass through the
child's body? How can

you tell?

Set up a filmstrip pro-

* jector and let students

make some shadows by
hclding thedir hands in
front of the light. Let
them try making animal
shapes.

Have children stand in a
shady area. Ask them to
look for their shadows.
What happened to them?
Why did they have a
shadow in the sun-but
not ;n the shade?

127




AREA: LicueT
GRADE: K-3

COMPETENCY /PERFORMANCE OBJECTIVE " CONCEPT PROCESS SKILLS

SUGGKESTED ACTIVITY

128

¢

AF

Play "Step On My Shadow."
Play this outside on a
sunny day. Have the
children pair up. Tell
them that the object of
this game is to keep
their partner from step-
ping on their shadow.
When the partner steps
on his partner's shadow,
it is his/her turn to do
the same,

Set up overhead projector
te shine on blackboard

(or on any smooth surface).
Tape a plece of construc-
tion paper on the board.
Sit child on chair high
enough to block light and
cause a shadow on the
paper. Trace the child's
shadow outline and make a
silhouette. The child can
cut out the outline, paste
it on contrasting colored
construction paper, and
take it home as holiday
gift.

123




AREA: AIR
GRADE: K-3

COMPETENCY /PERFORMANCE OBJECTIVE

CONCEPT

3

SUGGESTED ACTIVITY )

The student will be able to:

1. State that air takes up
space,

130

Alr occupies
space

PROCESS SKILLS

Observing,
inferriug,
communicating,
experimenting,
predicting

—

A, Give each child a plastic
drinking straw. Direct the
children tc blow through the
straw and discuss by asking
the following questions:

1. What are you doing with
your straw?

2. Can anything be seen
coming out of the straw?

Lead the children to the
idea that air 1is invisible.

B. Use a milk carton. Hold the
open end near your face
squeeze it. What happens?
Now try bits of paper on a
table. Squeeze the carton
and see what happens.
Explain the results.

C. Place a book on top of a
sealed ziplock plas#tic bag
filled with air. Discuss
what happens by asking the
following questions:

1. Did the book fall off?
2. Does the bag act like a
pillow?

3. What is inside the bag?

131
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AREA:  AIR
GRADE: K-3

COMPETENCY /PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

132

4, What will happen if you
open the bag and then put
the book on it?

Give each child*a water and
liquid detergent mixture in
a cup, and a straw which has
four %-inch slits in one
end. Instruct the children
to dip the cut end of the
straw into the liquid,
renove ‘thesstraw, and blow
gently into the uncut end. .
Discuss by asking the fol-
lowing questions: ‘

1. What makes the bubble
grow larger?

2. What makes the bubble
burst?

3. What happens when you
blow hard?

4. What happens when you
blow softly?

5. Is the bubble large or
small when vou blow
softly? .

6. yhat is inside the
bubble?

Give chfldren a paper bag
and ask them to make the
bag larger. Find those,who
have blown the bag up and




AREA: AIR
GRADE: K-3

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

2

ask the following questions:

1, How did youn make the )f/’
bag larger? ___

2, What pushed out the
sides of the bag?

Invite the children to pop
their bags and explain that
the popping sound is parti-
ally caused by the air rush-
ing out of the bag.

F, For this experiment you will
need a shoe box, tissue
paper, tape, and scissors.
Cut a hole in the middle of
one of the small ends of the
box. Cut a strip of paper
1 inch longer than the bex
is high and a little wider
than. the hole. Place the
strip of paper over the hole
with one end folded over the
top edge of the uncovered
box. Tape the tissue to the
box on the inside. Fringe
the free end of the tissue
by cutting. Cover the box
and tape closed.

Let the children peek
through the hole to see that
nothing 1is inside of the
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AREA: AIR
GRADE: K-3

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

136

e

box. Direct a child to
squeeze the sides of the
box with sharp, short
squeezes. Ask the follow-
ing questions:

Why does the paper
flutter when the box is
squeezed?

. Suggest that something is

being pushed out of the box
that i1s making the paper
flutter. Ask the following
question:

What 1s being pushed
out?

Given a dishpan 2/3 full of
water and a plastic bottle
with a narrow neck, the
child will immerse the bot-
tle slightly tilted. After
a moment of observation,
discuss the findings by
asking the following
questions:

1. wWhat is coming out of
the bottle?

2. What is making the
bubble? }

137 @




AREA:
GRADE:

COMPETENCY/PERFORMANCE OBJECTIVE

PROCESS SKILLS

SUGGESTED ACTIVITY

y &

61

H.
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3. What happens to the

bubbles when they come
to the top of the water?
4. Do the bubbles burst?
5. Do they go into the air?

Turn an empty glass upside
down and push it straight
down into the water until it

is completely covered.
it slightly.

— glass

Tip

—WGQ l\‘C’.. )

g\ass

Ask the following questions:

1. What did you observe?
2. Vhat causes the bubbles

to form?

3. What happens inside the
glass as it is tipped
and more and more bub-

bles are released?

4, Using two glasses and

the water container,

can you find a way to
pour air from one glass

into another so that

alr goes from one glass

to another?
5. What does this show
about air?

139
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AREA: AIR
GRADE: K-3

COMPETENCY /PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS

SUGGESTED ACTIVITY

Crumple a piece of paper and
wedge it far inside the
glass. Turn the glass up-
side down and slowly lower
it straight down into the
water without tipping it.
Predict what will happen to
the paper

glass__ BB PAPET

7 " Lntes

Place a2 funnel in a bottle
opening and secal carefully
with clay. There must be
no ajr leakage here.

Funne,l water

—C:.\C\Y

botHe,

Pour water slowly into the
funnel and ask the following
questions:

1. What did you observe?
2. Why did very little
water enter the bottle?
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AREA: AIR
GRADE: K-3

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

2. State that air has mass.

Alr has mass

Observing,
hypothesizing,
predicting,
inferring,
experimenting

\QOA\CKﬂ‘

Pour water into the funnel
until it rises almost to
the top and ask this final
question:

3. What might be done to
allow water to go into
the bottle? ;

Docs eir weigh anything?
Look at the picture of the

balance.
oo
— QOW

How is the balance like a’
seesaw? Using the materials
on your table, make a bal-
ance like the one above.

Is the dowel balanced? If
so, how can the clay ball be
used to balance the dowell?
Can you think of a way the
balance and the balloons can
be used to see if air has
mass? Did your experiment
make one end of the dowel
move up or down? How can
you explain your observa-
tion? Can you think of ways

ba”oon

.
e\
l




AREA: AIR
GRADE: K-3

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

3. State that air exerts
pressure,

Q 144

Air exerts
pressure

Observing,
inferring,
predicting,
hypothesiz Ilng,
experimenting

tc make the balloon balance
again., *See appendix on
measuring weight.

Give each child a piece of
paper 5 x 8 inches with the
two long sides folded about
1 inch from the edge.
Instruct the children to
place the paper on their
desks so it stands up like
a little table and then

try to lift the paper by
blowing under it. Ask the
following questions:

1. What happens?
2. Doces blowing 1lift the
paper?

Explain that the harder the
children blow, the lower the

paper will bend. Air is

like a pile of blocks.

Above the paper is a pile of T
air. VWhen you blow under
the paper, the air moves
fast .and not enough air is
left under the paper to
hold up the air above th=
paper. Blowing under the
paper is like moving the
bottom block of a pile of
blocks. Try it and see
what happens.

145 ¢ ®




E
AREA:  AIR -
GRADE: K-3 . /
COMPETENCY /PERFORMANCE 9BJECTIVE CONCEPT PROCESS SKILLS *  SUGGESTED ACTIVITY

B.

C.

+

Make a hole in the bottom of ) }
a cup. Place.a sheet of -
paper on a table, Set the

cup on the paper with the

bottom up. Suck through

/" the k&'e.

paper?

2. What holds the paper up?

3. When you suck the air
from the cup where is .
the air pressure the -
strongest--on the inside
or outside of the cup?
How do yon know this?

|
|
1. What happens to the -
i
|
|

Fill a drinking glass to

the very top with water.
Cover thec glass with a

piece of 'stitf paper. Hold
the paper agqinstﬁthe top of
the glass and turn the glass
upside down over a .bowl or

sink. ope
~-qlass £ ”e&
3 ‘.w'\x-k water
o A
S%'F\Jg% or
Ask the following questions:




|
[ AREA:  AIR
?
|

GRADE: K-3
COMPETENCY/PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUCGESTED ACTIVITY

7 1. What do you predict will

happen when you release
your hand from the
paper?

2. What did you observe?

3. How can you explain your
observation?

4, Do you obta“*n the same
results when the glass
is not completely filled
with water? of

D. Fill a wide-mouthed jar with

water. Cover the opening

with a cardboard square,

quickly turn the jar upside

down, and set it down in

about an iucl: of water in a

pan. Take away the card-

board square. Allow the

mouth of the jar to rest on

two pencils or four balls of

clay in the water.
!
|
|
[

Ask the following questions:

1. What happens to tle

water in the jar? -
2. How can you explain

your observations?
Remove gome of the water
from the pan with your
straw. Ask the following
questions:
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AREA: AIR
GRADE: K-3

1. What happens to the
water in the jar now?

2. From this activity, can
you design a drinking
fountain for a family
pet?

E. Dip the straw vertically
into the water as in the
picture helow (a). Lift it
straight out as in the
picture below (b).

() (b

COMPETENCY /PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY
After decing this ask the
following question:
What happened to the
water inside the straw? 1
\

Dip the straw again but now
place a finger over the top
end of the straw bef. »e
lifting it out as in the
picture above (b).

Ask the following questions:
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AREA: - AIR
~ GRADE: K-3

COMPETENCY/PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS

SUGGESTED ACTIVITY

RIC @ 152 ®

1. What happened to the
water inside the straw
this time?

2. How can you explain your
observation?

3. How can a soda straw be
used to remove small
food and waste materials
from an aquarium?

Using a large nail, make a
hole near the bottom of the
can as shown in the picture

below. \\an&

hole

Ask the question:
What do you think will
happen when the can is
filled with water?
Fill the can with water.
Ask the question:

What happened to the
water?

Place your hand tightly over
the top of the can and ask
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AREA: ATR (
GRADE: K-3

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

154

69

the following questions:

1. What happened to the
water?

2. How can you explain
your observation?

Using the hammer and nail,
punch two holes in the top
of a tin as shown in figure
A. Seal any other holes
with clay. Fill the can
with water. Tip the can
into a pan or sink as

shown in figure B.

\ﬂo\*5 ﬁ@
A" —X

pan

Ask the following questions:

1. How easily did the water
flow out of the can?

2. How easily did the water
flow out of the can
when one of the holes was
sealed with clay?

3. llow can you explain your
observation?
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AREA:  AIR . :
GRADE: K-3 .
COMPETENCY/PERFORMANCE OBJECTIVE . CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY

, . : 4., Why do opened cans con-

' taining liquids often
have two holes punched
in the top?

In Activity F, air pressure
prevents or slows down water
from leaving when only one
hole is made. A second hdle
permits air to enter the can
and neutralize this effect.




AREA:  MATTER
GRADE: K-3

COMPETENCY /PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

The student will be able to:

1. Define "matter" as occupying
space and having weight.

2. State that a solid has a
definite shape.

3. State that a liquid takes
7 the shape of its container.

Matter occu-
ples space and
has weight

Solid

Liquid

71

Measuring,
observing,

operationally

defining

Observing

Observing,
inferring

'

Using a book, a drinking
straw, and a chalkboard eraser,
have the children arrange “
the items in order from '
lightest to heaviest. After
this review, separate the
children into groups and
provide each group with an
equal-arm balance. Also
give each group an identical
collection of smali objects
to be weighed (toy cars,
washers, bolts, nuts, small
cubes, bar magnets, hand
lenses, etc.). Some objects
should weigh the same or
nearly the same. Ask the
children to compare and
order the assorted objects
by using a ‘balance. *#See
appendix on measuring
weight.

Have students bring in small
objects and trace them.

Take one cup of water and
pour it first into a glass,

-then into a square con-

tainer, and finally into an
oval-shaped container.
Children should infer that
the 1iquid always takes the
shape of 1its container.

¢

& . 1598
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| AREA:

MATTER

GRADE: K-3

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

4.

State that gas takes the
shape of its containers.

Classify substances as solids,
liquids, or gases.

160

Gas

Matter exists
in various
forms.

Observing,
inferring

Observing,
classifying,
communicating,
inferring

Have children blow air into
paper sacks, plastic sand-
wich bags, and balloons.
Have children describe the
various shapes that the gas
has taken. What shapes does
a gas have (the shape of

its container)? Have child-
ren identify other "con-
tainers" containing air
(bicycle tires, football.
etc.).

When shown pictures of
objects (shoe, water, steam
from a pot, etc), children
should identify them as
solid, liquid, or gas.

Give children three sheets
of newsprint. Have them
copy the words solids,
liquids, and gases at the
top of each sheet of paper,
one word on a page. Then °
have them paste pictures
from magazines or draw
pictures representing
examples of the word at the
top of the page.
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AREA: HEAT
GRADE: K~3

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

The student will be able to:

1. 1Identify three sources of
heat.
‘a. Sun
b. Fuel
¢. Friction

162

Heat comes
from many
sources.

Observing,
inferring,
experimenting,
interpreting data,
communicating

Walk outside on a sunny day.
Feel the warmth of the sua.
Discuss how it feels, Move
into the shade. Feel and
discuss the difference.

Place a thermometer in the
classroom and one outdoors
in the sun. _Have students
read the thermometer in the
roon, and then go ocutside to
compare the temperature
recorded on the thermometer
outside. Ask the students
what causes the differences
in the temperatures.

Light a candle. Let the
children feel the warmth
of the fir= by cupping
their hands around the
flame.

Have orn hand an electric
lamp, overhead projector,
record player or other
electrical appliances,
Demonstrate that before
these things are plug-

ged into a wall outlet
they are cold. Then demon-
strate that through elect-
ricity these things become
hot.
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AREA: HEAT
GRADE: K-3

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

On an alcohol burner or hot
plate place a small jar of
water with a thermometer in
it. Have students observe
that as the water heats the
temperature rises.

Have students rub their
hands together briskly for
a minute or two, and ask
them to notice how hot it
feels to do this.

Have the children arrange
pairs of identical objects;
one pair is to be placed in
sunlight and the other in
shade. Be sure to include
dark-colored and light-
colored objects. Leave them
long enough for the objects
in the sunlight to become
warm. Then have the child-
ren feel the objects in each
set using the palms of their
hands. 4Ask: How do they
feel? Do both objects feel
the same? Which of the two
is warmer? VWhat made it
warmer? Wailt anpother 5
minutes. Blindfold a child
and let him touch two
objects, Ask him: Which
object was placed in the
sunlight? How can you tell?
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AREA: HEAT
GRADE: K-3

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

2,

3.

Identify ways in which heat
helps people.

Defire temperature.

-

Heat helps
people in
manv ways.

The tempera-
ture of some~
thing tells”
you just how
hot or cold
it is.

Observing,
inferring,
communicating

Communicating,
measuring,
inferring,
observing,
defining
operationally

The sun is our chief source
of heat. Demonstrate how it
helps plants to grow by
having the children grow
seedlings in sunny environ-
ments.,

Have children observe that
heat from fuel helps them to
be more comfortable in cold
weather.

If a hot plate is available,
cook something with the
children so that they can
observe and taste the dif-
ference in cooked and un-
cooked food. Discuss how
heat is needed for ccoking.

To show that a thermometer
measures temperatures, have
two thermometers-~one inside
and one outside. Have
children record temperatures
inside and outside at
various times of the day.

Have children place omne
‘thermometer in a container
of ice water and one thermo-
meter in a container of
boiling water. Prepare
other solutions to test.
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AREA: HEal
GRADE: k-3

COMPETENCY /PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY
4, Identify a thermometer as an: Temperature Observing, A. Give each child a Celsius or
instrument used to measure is measured commur ciating Fahrenheit thermometer. Have
terperature. with a ther- children examine their
nometer thermometers and describe
the change when placed in
environments of differing
temperatures.
5. 1Identify changes in temp- Temperature Observing, A. Fachk child will:
erature by observing a is measured measuring,
thermometer. with a predicting, 1. Note the room tempera~
thermometer cormunicating, ture mercury level of

using numbers,
inferring,
interpreting data

,thermometer at each of

a thermometer. .
2. Hold the thermcmeter in

ice and observe the

mercury drop.
3. Hold the thermometer in

the palm of his/her hand

and observe the mercury

rise.

Note: Small rubber bands
can be placed around the

the three levels, thus
allowing the children to
more easily see the
temperature changes.

. .
N

Discuss the direction
and causes of mercury
movements immediately
following the fore-
going act’vity and ask

163
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AREA: HEAT
GRADE: K-3

. .
COMPETENCY /PFRFORMANCE OBJECTIVE * CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY

the following questions:

a. Is the air warmer
than your hand?
b. Is the ice warmer
than your hand?
c. Is the ice cooler
than the air? (\\(

r B. The children may need help
or review in reading 3
thermometer. Project a
transparency of a Celsius
thermometer on an overhead
projector. Make sure that
the degree markings are

{ clear. With a red matrker,
color in the thermometer

N tube so that the top of the
: red mark is on a numbered
degreeg mark, Ask what’
degree* is represented.
Repeat until they can name
. T the temperature quickly.

’ Next,chave the children
practice naming the tempera-
(( ture when the top of the red
: . stripe falls between two
degree marks. When the top
of the red stripe falls bet-
ween two degree marks, read
the number of degrees at the
nearer mark.
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AREA: HLAT
GRADE: K-3 \

5

. ’ [ ]
COMPETENCY /PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY

4

- C. Divide the children into

groups of three. Give each

child a thermometer and

provide each group with |

. ' three containers--cne con- \

' tainer with hot water (40 !
degrees to 50 degrees C), |
one container with cold

. water (C degrees to 15

S degrees C), and one empty
container for mixing waters.
Also give each group a
ditto copy (see below)
showing a series of number
lines.

o° 5* /oé lg% 45“ nsg LH 25 qoulzﬁélsoo )

| ;
Have one child in each group
/ measure and record on a
numbered line the temperature
of hot water and another the
temperature of cold water.

, llave those two children
simultaneously pour their
water into the empty con-
tainer. The third child
should measure ard record

on the same number line the
temperature of the mixture.
Their data may be similar to
that shown below.
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AREA: HEAT
GRADE: K-3

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT PROCESS SKILLS

/

;
/

, SUGGESTED ACTIVITY

174

// T
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[

N

v

—— P

Col mixture ho‘\r water
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R \ ¥
AREERENERE

0" 5° 10" 15° 0% 28° 30° 35° 40° 45° 50°

Have them repeat the proce-
dur2 several times with

dif ferent temperatures of
water. Ask the children to
mark their results on the
number lines; they should
notice that the temperature
of the mixture is halfway
between the temperature of
the hot and fold water (if
the volumes of hot and cold
water were the same). *See
appendix on measuring
volume.

D. Group the children, and give

» each group a Celsius thermo-
meter, a cledr container
cne~quarter filled with
crushed ice, and about 20
grams of table salt in a dry
container. Have) the child-
ren add some of [the salt to
the crushed ice4 and then
measure the temperature of
the mixture. They will need
to stir the mixture with
their thermometer. Ask them




AREA:  YEAT
GRADE: -3

CONPETENCY/PE#FORHANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUCGESTED ACTIVITY

176

to find the lowest tempera-
ture they can get bty adding
salt to the container. (The
lowest should be below 0
degrees Celsius.)

You will now need to discuss
a way to name a temperature
colder than 0 degrees Cel-
sius. Some should suggest
degrees below 0. Distribute
ditto copies of number lines
- similar to the one below.

L L] )]

56" -40°-30° ~20°~1c° 0° /0° 20° 30° Y0

Review with the children the
term ''negative number" and
how to write a negative
number . )

E. Divide the children into
groups. Give each group a
Celsius thermometer, an ice
cube, and a container of
about 100 ml of water at
room temperature, The
children will be pu*ting
the ice cube into the
water and then measuring
the temperature of the

177
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ARFA: HEAT
GRADE: K-3

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUCGESTED ACTIVITY

81

Temperature \a°C,

water every minute. *See
appendix on measuring
volume.

Suggest that one child stir

the water and ice mixture,

one child call "time" every
minute, and one child record

the number of minutes and

the temperature of the water
without the ice cube. Then -
when the second hand reaches

12 on a wall clock, they

should put the cube in the T4
water. Each time the second

hand reaches 12 again, they
should rexd and record the
temperature, Do this at

least 5 minutes. 'They can

ther graph their data.

(See picture.)

179

*See appendix on grarhing.
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AREA:
GRADE:

COMPETENCY/PERFORMANCE OBJECTIVE®

HEAT
K-3

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

Discuss their observations
and their graphs. They '
should observe temperature
change by naming initial and
final temperature for time
neriods. They could find
how many degrees the temp-
erature changed. Key
questions could include:
1. During which minute did
the water cool most
" quickly?
2. When was the lowest
recorded temperature?
3. Why did the water warm
up?

Have children record indoor
and/or outdoor temperature
one or more times daily over
a period of days. Tempera-
ture readings may be placed
on an ongoing graph kept on
the classroom wall. *See .
appendix on grapliing.
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AREA: MAGNET1SM o
GRADE: K-3

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

The student will be akle to:

1. Define a magnet as an object
that attracts materials con-
taining iron.

-

P

2. Stare that megnets can be
found in manv sizes and
shapes.

s

Objects con~
tairing iron
are attracted
to a magnet.

Magnets heve
different
shapes.

Observing,

predicting,
classifying,
operationally
defining

Observing,
communicating

K

83

communicating,

Have a large box containing
2 variety of obiects. Label
each object according to
what it is made of (paper,
glass, plastic, wood, steel,
iron, alumipum, etc.). Give
the children magnets and Jlet
them touch the objects with
the magnets. After time for
experimenting, ask the child-
ren what objects were
attracted.

The teéacher can ask for a
volunteer to find an object
in the room to wlich the
magnet will attract. The
children will Fe able to
experiment vith the magnet
and the manv objects in the
classroom (walls, windows,
doors, teacher's desk, etc.).

Have different types of mag-
nets for the children to use
(bar, square, horseshoe,
cylindrical). Have children
test magnetic etrength by
dipping the end of each mag-:
net into a pile of paper
clips. Children may deter-
mine the strength of the
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" ARFA:  MAGNETISM
CRADE: K-3

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

'Y

~

"

7
magnet by counting the
number of clips picked up
end-to~end. A graph can be
constructed on the board to
illustrate the strength of
the different magnets.

*See appendix on graphing.
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SKILLS CHECKLIST
4=6

[
\

|

|

‘ ‘ GUIDE BASAL

PAGE NO. PAGE NO. 4 5 6

I. Life Science: |

l. Identify the function of leaves in /
green plants.

2. List sunlight, carbon dioxide, water,
and chlorophyll as things a plant must
have In order to grow and to make food.

3. Identify at least three functions of .. . '
roots in a plant.

brates--mammals, birds, reptiles, ¢
amphibians, and fishes.

10. Identify organisms as plant eaters,
animal eaters, or both plant and

animal. eaters.’/ : ‘ ’ —
187 I \ \ 188/7;

. 2
4, Identify a minimum of three functions
of stems in a plant.
5. Locate on a drawing the parts of a -
flower important in reproduction, .
e.g., petals, pistil, stamen, ovary, and
pollen.
6. Match flower parts with their functionms. _'
7. Explain the life cycle of a seed plant.
\\ . ‘
N\ 8. Explain how plants reproduce wgthovg ’
'( Seeds. ! Ar o,
9. Describe the five main/groups of verte~ , * ’ -
i
|
i
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SKILLS CHECKLIST
4-6

GUIDE BASAL
PAGE NO. PAGE NO. 4 5 6

11, Classify organisms as preddor or prey.

12. Define a food chain as.a series of
animals feeding on other animals or
i plants.

13. Identffy adaptations that aid in the \ -
survivai of animals.

v

14. Describe some of the earliest animals
and state how they have changed over
long periods of time.

15. Identify reasons which explain the
extinction of animals.

16. Name at least two animals that are in
danger of extinction (bald eagle and
brown pelican), describing the char-
acteristics that make them vulnerable.

&

17. Define cells as the building blocks of
the body.

i8. Define tissues as cells of the same
kind working together to do one job.

19. Define organ as a group of tissues -
working together to do a special job.

20. Define system as a group of organs
working together to perform a bodily
function or activity.

«
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SKILLS CHECKLIST
4=6

GUIDE BASAL
PAGE NO. PAGE NO. 4 5 6

N 21. 1Identify the functions of the skeletal
system as being protection, support,
and movement.

22. Distinguish between voluntary and
involuntary muscles.

23. Identify the major parts of the diges-
tive system (mouth, esophagus, stomach,
small and large intestine).

24, Identify the major parts of the
circulatory system (heart, blcod
vessels, blood).

25. Identify the major parts of the
respiratory system (nose, trachea,
lungs).

26, Identify the organs of excretion
(lunge, kidneys, skin, large intestine).

27. Identify the major parts of 'the nervous
system (brain, spiral cord, and nerves).

191 132
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SKILLS CHECKLIST

193

4-6
GUIDE BASAL
PAGE NO. PAGE NO. 5
TI. Farth Science:
1. Define minerals. s
2. Classify rocks into groups according to
various properties (size, shape, color,
texture, etc.). _
3. Identify the three groups of rocks
(Sedimentary, Igneous, and Metamorphic).
4. Deccribe how the earth's surface has
been changed bv weathering and erosion.
5. Tdentify how mountains are formed.
6. Explain the formation of a volcano.
7. Identify the causes and characteristics
nf earthquakes.
8. State how fossils are formed.
9. Describe the composition of air.
10. State that air contains water in the
form of an invisible gas called water
vapor.
¢ 11, Tell the name of the process by which
water changes to a gas (evaporation).
90
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SKILLS CHECKLIST
4-6
4

) GUIDE BASAL
PAGE NO, PAGE NO. 4 5 6
12, Tell the name of the process by whicl <
A water changes from a gas to a liquid ~
\ (condensation).

-

™ 13. State that a cloud is made up of tiny {

drops of water.

d 14, State that fog is a ¢ oud near the
fground. \

&
15. Identify cirrus, stratus, and cum:}ﬁi
clouds.

i
16, Identify the continuous movement of
water from the earth's surface to the
atmosphere and back to the surface of
the earth as the water cycle.

17. Identify the various forms of precip-
itation (rain, sleet, snow, and hail).

18. Define weather.

19. Tell the name of the instrument that
measures changes in ailr pressure (baro-
meter). 1

20. Tell the name of the instrument used to
measure rainfall (rain gauge).

21, Identify humidity as the amount of water
vapor in the air.
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SKILLS CHECKLIST

GUIDE BASAL &
PAGE NO. PAGE NO. 5 6

22. Define the sclar system.
23. Distinguish between rotation and revolu-

tion, s
24, Define eclipse as the blocking of light

from the sun by the moon or earth.
25, Identify the solar system as a part of

a larger group of stars called the %

Milky Way Galaxy.
26. Identify a constellation as a group of

scars.

.

I N
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SKILLS CHECKLIST )
4-6
GUIDE BASAL
PAGE NO. PAGE NO. &
TT1T. Physical Science: M

1. Explain that sound®*is produced by
vibrating matter.

2. State that sound travels through
solids, liquids, and gases.

3. Compare and contrast how sounds
travel through different media.

4, Tell the word that means the highness
or lowness of sound (pitch).

Identify sounds (noise) that create
problems in our environment.

State that light travels in straight
lines. :

Tell the name of the word that means
the bouncing back of light (reflection).

Classify objects as opaque, translu-
cent, or transparent.

Tell the name of the word that means
the bending of light rays as they pass
from one medium to another {(refraction).

Distinguish between concave and convex
mirrors,
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SKILLS CHECKLIST

4--6 ,
GUIDE BASAL
PAGE NO. PAGE NO. 4 5 6
11, Distinguish between concave and convex
lenses,
12, State that white light is a mixture of
all colors,
13, List the colors of white light in |
sequence-~red, orange, yellow, green,
blue, indigo, violet.
14, Compare the colors of the spectrum of ~

white light with those of the rainbow.

15. State that certain parts (like poles)
of a magnet repel each other while
certain parts (unlike poles) attract
each other.

16, Defiine North and South Poles.

17. Explain that by rubbing two different
kinds of materials together, static
electricity can sometimes be produced.

18. Diagram a complete circuit consisting
of a dry cell, a bulb, and one wire.

19. Identify when a circuit is open and
when it 1is closed.

20, Distinguish between conductors and non-
conductors (insulators).
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SKILLS CHECKLIST
4-6

GUIDE °  BASAL

PAGE NO. PAGE NO. 4 5 6
21, Diagram a series circuit.
22. Diagram a parallel circuit.
23, State that electricity can be used to :
prodvce magnetism.
24, Identify and explain the function of
simple machines.
25, Tell the name for machines made of two
or more simple machines and give an R
example. '
26, Distinguish between mass and weight.
27, Define density.
28. L.ist the three states of matter and
state examples of each.
29, Tell the name for the smallest particle
of an element.
30. Name the three kinds of substances into

which all matter can be grouped and
explain how each kind of matter differs
from the others (elements, compounds,
and mixtures).
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SKILLS CHECKLIST
4-6

GUIDE
PAGE NO.

BASAL
PAGE NO.

31,

Identify the correct symbols for the
following elements:
H Hydrogen 0  Oxygen
C Carbon S Sulfur
N Nitrogen Fe TIrom

32,

Recognize the chemical formulas for
Water (H,0), Salt (NaCl), Carbon

33.

dioxide £€0.).

State the boiling point and freezing
point of water in both degrees
Fahrenheit and degrees Celsius.

34,

Identify and differentiate between
physical and chemical changes.

35.

Identify and differentiate among acids,
bases, and neutral substances.

209
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AREA: PLANTS
GRADE: 4-6

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTI\ VITY

The student will be able to:

1. Tdentify the function of
leaves in green plants.

2. List sunlight, carbon dioxide
water, and chlorophyll as
things a plant must have in
order to grow and make food.

2)8

Leaves have a
role in making
food for green
plants

2

Photosynthesis

Observing,
inferring,
predicting,
experimenting,
hypothesizing

Controlling vari-

ables, experiment-
ing, interpreting

data, inferring,

99

A.

A,

Teacher information: tinc~
ture of iodine in the pres-
ence of starch changes from
yellowish brown to dark
blue. ' &

4]
Take a green leaf and place
it in a container. Cover
tke leaf with alcohol.
Place the. container in a pot
of water and heat it until
the leaf fades.

NOTE: Since alcohol burnms,
do not boil it directly over
a hot plate. Never use an

open flame.

To test the leaf for starch,
remove some of the liquid
and add a few drops of tinc~
ture of iodine. Discuss the
f.,1iowing questions:

1. What did you observe?
2. VWhat does this observa—~
tion-.show?

Vhat factors affect plant
rowth?

Procedure: Divide the class
into four experimental

209
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KTC 210

using numbers,
comrunicating,
predicting

groups., Have each group set
up an experiment and record
their observations.

Group A:

Coat the top and bottom of
one or two leaves of a
healthy geranium plant with
vaseline. Keep the plant in
a suuny location and observe
after three days.

Note: Tleaves should turn
yellow as no gases can enter
or leave, Use at least
three plants.

Group B:

Cover one or two leaves of a
healthy geranium plant with
aluminum foil. After three
days students should observe
leaves.

Note: Leaves should turn
‘vellow because no sunlight
was available. Use at least
three plants.

211
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-

Group C: \\\

Cover a live geranium plant
with a plastic bag and tie
the bag securely around the
stem, Inflate a second
plastic bag by waving it
through the .ir and tying
off the open end. Place
both the plant and the empty-
plastic bag in sunlight for
24 hours.

Note: Water vapor will form
on bag with plant. Use at
least three plants.

1

Group D: )

Put a water plant such as
elodea in an aquarium filled
with water. Invert a glass
or plastic funnel over the
plant and a test tube filled
with water over the stem of
. the funnel. Set the appara-
*  tus In the sun for three

days. Students should
describe what happens.

Note: Oxygen bubbles will
be given off. Use at least
. ) three plants.

ERIC 101 213
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214

102

1. What do leaves need to
stay healthy?

2. What do plants produce
while in sunlight?

Films or filmstrips on
requirements for plant
growth and photosynthe§is.

. Materials for 2-3 pupil

t,eam:

. One healthy plant placed in
bright light for the last

3-4 days; tincture of iodine
(15 drops in a cup of
water); two 2" by 2" squares
of heavy tagboard or card-
board; four paper clipsifhpt
plate; two tin cans, o
large; one small (to fit_
inside the larger can);
water; alcohol; tweezers.

Procedure: Use thé paper
clips to fasten the two
squares on the tip and
bottom of a leaf from a
healthy plant.
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& Put the plant in bright light

103

for three days (turn off the
light at night when you go
home) .

After three days remove the
squares,

IS THE PART OF THE LEAF THAT
WAS COVERED BY THE SQUARES
THE SAME COLOR AS THE REST
OF THE LEAF?

DO YOU THINK THAT YOU WILL
FIND STARCH IN THE PART OF
THE LEAF THAT WAS COVERED BY
THE SQUARES?

Test the leaf for starch by
boiling the leaf in water,
then in alcohol, and then
dropping it into a cup of
diluted iodine.
<
DID BOTH THE COVERED AND
UNCOVERED PARTS OF THE LEAF
CONTAIN STARCH?
HOW CAN YOU EXPLAIN YOUR
OBSERVATIONS?
FROM YOUR OBSERVATION, DOES
THE GREEN WMATERIAL IN THE
LEAF SEEM TO BE IMPORTANT IN
MAKING STARCH?
FROM YOUR OBSERVATIONS, DOES
LIGHT SEEM TO BE IMPORTANT
IN MAKING "STARCH?
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¥
3. Identify at least three
functions of roots in a
plant.
Q
RIC 218

Roots absorb
water, anchor
the plant, and
store food.

Cbserving,
inferring,
predicting,
hypothesizing,
cxperimenting

DO ONLY LEAVES MAKE STARCH?
DOES A POTATO CONTAIN
STARCH?

HOW DOES STARCH GET FROM THE
LEAVES INTO THE POTATO?

C. Grow some bean seeds in
total darkness. Notice they
have no green color and will
soon die from lack of
nutrients in the soil. Have
children infer the role of
light in the production of
chlorophyll.

A. WHERE DOES A PLANT USUALLY
GET THE WATER IT NEEDS TO
LIVE?

WHICH PART OF THE ZLANT
TAKES IN THE WATER?

During a rain, water falls on
the leaves before it soaks into
the ground. -

HOW DO YOU KNQB THAT THE
LEAVES DO NOT TAKE IN WATER?
CAN THE LEAVES TAKE IN
WATER? «

CAN YOU PLAN AN EXPERTIMENT
TO FIND OUT?

219
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105

Use closely matched bean
plants.

Water the scoil of Plant .l as
much as it needs each day or

two.

Keep a record of how much
water you used on Plant 2.

Water only the leaves of Plant
2 with the small amount of
water. Keep the water from
dripping into the soil. To

do this, wrap waterproof foil
around the bottom of the
plant. Let it hang out over
the sides of the pot as in the
picture below.

Put a tray or pan under the
pot to collect the water that
runs off.
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4.

Identify a minimum of three
functions of stems in a plant

222

Functions of
a stem are
support,
transport,

Observing,
inferring,
predicting,
hypothesizing

¢

WHAT DIFFERENCES DID YOU
OBSERVE BETWEEN THE TWO
PLANTS?

WHEN DID YOU FIRST SEE THE
CHANGES TAKING PLACE?

HOW CAlN YOU EXPLAIN YOUR

« JOBSERVATIONS?

Bo

C.

A.

1 YOU THINK THC PLANTS OF A
FERENT KIND (CORK,
MATO) WILL SHOW THE SAME
ESULTS?
OES PART OF THE PLANT GROW
NDER THE GROUND?
WHAT IS THIS PART CALLED?
WHAT DOES IT LOOK LIKE?

Have children pull up some
weeds of various kinds and
bring them to school to
exanine and compare their
root systems,

Have children bring in and
examine roots which are food
sources such as carrots,
beets, turnips, e%~.

To show that stems conduct
water have small groups place

a leafy stem in a 50 ml
graduated cylinder and close

_23
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and storing the top with aluminum foil
food : or cotton to reduce evapera-,

tion. Have the pupils
attach a marrow strip of
masking tape along the side
of the cylinder and mark the
water level from time to
time. (See Figure A.) Food
coloring in the water may
make it easier for them to
see the drop in water level.
They should infer that the
dropping water level is
accompanied by the rising of
water in the stem.

50
45
'cigLAVG gg

30

as
18 lx0nd

*Refer to appendix on measuring
volume.
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. Use celery stalks, carna-

tions, and asparagus. Place
the asparagus, carnation, ot
celery stalk (the stalk may
be split into two parts and
each part «ould be placed
into a different color of
water) in colored water.
Predict what will happen’ to
the asparagus. Observe the
asparagus every hour. What
happens? Do you see any
color in the tip? How did
it get there? The trunk of
a tree can be compared with
an asparagus stem. What do
the trunk and branches of a
tree do? (During this
activity the children will
see that the colored water
is being drawn up the stem
of the plant.)

. New plants can be grown from

underground-stems. Find the
eyes on a white potato. Cut
the potato “into. three or
four pieces. Fach piece
should have an eye on 1it.
Plant each ‘piece with the
eye up. )




. AREA: PLANTS
GRADE: 4-6

. COMPETENCY/PERFORMANCE OBJECTIVE " CONCEPT PROCESS SKILLS © SUGCESTED ACTIVITY

From what places”do the -
roots and stefs grow on the
potato and onion? (Roots
‘grow from the base of the

s sprout that develops from a
potato eye. The stem of a
potato also grows from an
eye. Which started to grow
first on the potato, the
root or the stem?. (The
first growth from a potato
eye is a stem.)

5. locate on a drawing the parts For reproduc-— Observing, A. Observe the parts of a
of a flower important in tion, a plant communicating flower by dissecting a
reproduction, =.g., petals, uses certain - flower (1lily, gladiola).
pistil, stamen, ovary, pollend parts. ) Make a drawing and label the
i’ parts.

6. Match flower parts with their Flower parts Observing, ] A, Make a matching chart. List
functions. have certain irferring, parts on one side and func-

functions. communicating tion on the other side. Let
students connect part and
function with string. (This
can be done on electronic
board where a bulb would
light to indicate correct

. > and wrong answers.)

7. FExplaiy/ the life cycle of a Relationship Inferring, A, Have children open a soaked
seed plant, between observing, bean seed. Have them
flowers, seedsp communicating observe the embryo (baby
and fruit plant). Have children open
: 2 bean pod and observe seeds

o 228 | 229
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and their arrangement. Have
children infer the relation-
ships between the flower,

. seeds, pod (ovary).

B. Collect parts of flowers in
various stages to show which
parts of the flower event-
ually form the seed.

/ C. Bring some fruits to school
(apple, peach, tomato,
avocado, etc.) and dissect.
Locate the seed and the
fleshy part.

D. Have students draw and label

‘ a diagram of the life cycle
¥ of a seed plant. q Wlﬁ
: ' ‘ 4 ‘Qﬂ‘%‘
i , fé\a

m yele flowe

‘ 230




‘ @

AREA: PLANTS
GRADE: 4-6

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

without seeds.

8. Explain how plants reproduce.

Some plants
can be started
from cuttings,
runners, bulbs
leaves, or
tubers.

Inferring,
hypothesizing,
observing

A. Have children take various
plant parts and grow then
(ivy, coleus, etc.).
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The

1.

student will be able to:

Describe the five main groups
of vertebrates——mammals,
birds, reptiles, amphibians,
aud fishes.

Identify organisms as plant
eaters, animal eaters, or botl
plant and animal eaters.

Five groups
of vertebrates

Some orgunisms
can be classi-
fied as plant
eaters, animal
eaters, or
BOTH.

Observing,
communicating

Observing,
communicating,
inferring,
classifying

S

Using pictures of animals
that have been divided into
the five animal groups,
have students list and
discuss characteristics of
each group. Students
should be encouraged to
note the similarities ‘and
differences ‘among each
group.

Ask the class members to
list several examples of
only plant eaters (herbi-
vores), e.g. aphids, ants,
worms, hamsters, etc.

Chart plant eaters, what
they eat, and where they
can e observed:

What
They Where

Name Eat Observed
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Do the same for animal.
eaters (carnivores) and
animals that eat both plants
and other animals (omni-
vores) .

In what ways are plant
eaters alike? How are
animal eaters alike?

i B. Given pictures with lots of
animals, have children
classify each as plant
eater, animal eater, or
plant and animal eater.

C. Have children raise ants,
crickets, doodlebugs,
gerbils, rabb%ts, etce.’
Observe their eating habits.
What adaptations do they
have for eating plants?

3. Classify organism as predator Balance of Classifying, A. Given a picture of a wild-

or prey. nature observing, life scene, have children
inferring, identify predator-prey
predicting relationship.

J : B. Set up a terrarium in the
classroom with chameleons
and crickets, doodlebugs,
plants, etc. Predict and,
observe changes in the
terrarium over a period of
time.
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Define a food chain as a
series of animals feeding
on other animals or plants.

238

Food chain’

Observing,
inferring,
communicating

A. Write the names of these

plants and animals on file
cards.

wolf leaves

owl grass

mouse corn

fish grasshopper
cow people

deer cat

Make as many foods chains as
you can:

Punch one hole at each end
of the cards. Join each
food chain together with
yarn.

cat mousedYecor

cat mouse corn

B, Make a food web using st?qng

designating different
children around the class-
room to assume the roles of
the plants and animals
‘listed below,

lion owl hyena

antelope  rabbit giraffe

grass lettuce tree
leaves

239




AREA: ANIMALS

GRADE: 4-6 -

COMPETENCY /PERFORMANCE OBJECTIVE

CONCEPT

‘ ) ." '

PROCESS SKILLS

— e ®

/

-

SUGGESTED ACTIVITY .

5. Identify adaptations that aid
in the survival of animals.

6. Describe some of the earliest
animals and state how they
have changed over a long
period of time.

Gy

7. Tldentifv reasons which explain
the extinction of animals.

240

Adaptions aid
in the survi-
val of animals

Animals have
changed over a
long period.

Extinction of
animals

Observing, ,
inferring,
communicating

Observing,
inferring, .
hypothesizing

Observing,
inferring,
hypothesizing

115 A

Ac

Have children play a varia-

tion of the hawk-mouse game
where you place an equal

-number of toothpicks of dif- £

ferent colors in the school-
yard grass. These are the
"mice." Have the children
(the hawks) try to find as N\
many of the toothpicks as
possible within 4 minutes.
The number of each color can
be counted and graphed,
Using a bar graph, have
children hypothesize why
more of some colors™were
found than of other colors.
*Refer to the appendix on
graphing.

Collect pictures or models
of prehistoric animals and
compare them with simjlar
animals of today. Have them
hypoELesize reasons for

. changes in the animals over

timen~

i
Gather information from
varidus reference material
and dyaw ‘conclusions about
environmental changes.versus
extinction of prehistoric
animals.
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8.

Name least two animals that
are in nger of extinction
(bald ¢...e and brown pelican),
describing the characteristics
that make them vulnerable.

Some animals
are in danger
of extinction.

Observing,
inferring,
hypothesizing,
communicating

A. Bring newspaper and magazine

clippings about endangered
species. MWake a bulletin
board or display about
these. Hypothesize and
discuss how their extinction
may be prevented. Special
emphasis should be placed on
the brown pelican.

. Contact resource persons
from wildlife and fisheries
for additional information
on the brown pelican.
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) The student will be able to:
I. Define cells as the building Cells Observi-g, A. Observe cells from inside

blocks of the bodv.

Q :2‘4‘;

communicating,
inferring

117

the students' cheeks under
the microscope. Obtain
cells by gentlyv scraping the
inside of the cheek with the
blunt end of a toothpick.

What is an onion skin made
of?

1.

You will need: onion,
microscope, slides,
knife, coverslip, medi~
cine dropper, and iodine
solution.

Cut an onion in half,
lengthwise. Remove a
thick white scale. Peel
the membrane from the
inner surface. Cut a
small section of the
membrane and spread it
flat on a slide. Add a
drop of water. Then
cover it with a cover-
slip. Make sure you get
all the air bubbles out
from under the cover-
slip. Do this by I
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pressing coverslip with
eraser end of a pencil.

3, Examine the onion mem-~
brane with the micro-
scope. Compare the
onion cells you see with

those shown below.

Note: Microslide viewers may be
substituted for micro~
scopes. They are
inexpensive and there are
a large variety of slide
sets available.

What shape do the cells have?
Are the cells empty? Locate the
cell walls. Draw some onlion
cells and label the cell walls.

4, Lift the coverslip and
add one or two drops of
iodine to your slide.
Iodine stains the cells.
Look at the cells with
the microscope and
locate the nucleus.
Label it on the diagram.

[RC @ 21b ® 247 ®
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2. Define tissues as cells of
the same kind working
together to do one job.

Tissue

Observing,
communicating

119

C.

5. The dark grains between
the nucleus and the cell
wall make up the cyto~
plasm. Label it on
drawing.

Have the students place a
drop of iodine on the
following spots:

a. palm of hand

b. back of hand

c. tip of one finger

d. inside of their
elbow

For the next several days
check to see if the spots
are still visible. If they
are visible, record it.

1. In what order did the
spots disappear?

2, VWhy did the spots
disappear?

3. What did you learn about
living cells from this
activity?

A. Observe and discuss samples

of tissue from the butcher
shop or use parts from a
chicken or turkey.

249
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3. Define an organ as a group of Organ Communicating, A. Assign students one organ to
tissues working together to observing research. Have them draw
do a special job. and label the organ.

B. Observe and identify organs
of a dissected animal.

4., Define a system as a group of System Communicating A. Have students make a name
organs working together to card for each level of the
perform a bodily function or human body and hang up as a
activity. mobile. Place '"cells" as

the basic building blocks on
the bottom. Hang "tissues,"
, "organs," and "systems" each
above the other using
graduated sized name cards.

5. Identifv the functions of the Skeletal Observing, A. Exanine several kinds of
skeletal system as being pro- system communicating, animal bones (chicken, pork,
tection, support, and move- inferring beef). Lead students to
ment. observe characteristics and

structure of the bone.
B. Obtain X-rays of bones.
- C. Encourage students to brain-
storm as to what organs are
' protected; list them on the
chalkboard.
0 250 | i
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~7

6. Disting\ish between volun-
tary and\involuntary
muscles. |

7. Identify the major parts of
the digestive system (mouth,
esophagus. stomach, small
and large intestine).

252

Voluntary and
involuntary
muscles

Major parts
of the diges-
tive system

Observing,
inferring,
communicating,
classifying

Observing,
communicating

121

. Have students feel their own

contracted muscles by bend-
ing an arm at the elbow or a
leg at the knee. Direct
students to observe the
tightening of the muscle
under the upper arm or on
the back of the thigh.

. Have one student run in

place for a minute and feel
the muscles of the heart
working rapidly.

. Invite a physical education

teacher to demonstrate how
muscles can be developed
through exercising.

. Using a large chart (or

textbook pictures if neces-
sary) have the students
trace the digestion of their
favorite food through the
digestive system. Relate
the function of each organ
in acting upon the food as
it 1s digested.
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8. Identify the major parts
of the circulatory system
(heart, blood vessels,
blood).

254

Circulatory
system

/J'

Observing,
inferring

122

”

. Obtain a beef, sheep, or pig-

heart  from a butcher. Have

‘the students note the muscu-

lar walls and chambers of
the heart.

. Obtain a heart_puzzle by

writing to the American
Heart Association

7320 Greenville Averue
Dallas, Texas 75231

. Sit qlietly, place index

finger and middle fingers on
one hand of the wrist of
yout other hand. When you
feel -the movement, you are
feeling your pulse, PFave a
partner tiwe it for 30 sec.
During that time count the
number of times you feel
your pulse. Swit&h places
with partner and repeat.
What happens when you run in
place?

. Make arrangements to have a

medical technologist visit
the classroom to explain the
procedure used in obt&ining
blood and the importance cof
this procedure.
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9, 1Identify the major parts of Respiratory Obseyving, A. The graduated cylinder and
the respiratory system (nose, system inferring, water can be used to measure
’ trachea, wind pipe, lungs). communicating, the volume of air a person
measuring can breathe out in one breath.
Fill a bottle with water and
place a piece of paper over
the mouth of the bottle.
Invert the bottle into a
container that is half full
" of water. When the mouth of
the bottle is below the
surface of the water, slide
the piece of paper away.
Try not to let any air in
the bottle. Divide the
children into groups of five
and have each.child in turn
blow through a straw,
holding the end of the straw
ur der the mouth of a bottle
so that the child's breath
is collected in the bottle.
With a wax pencil or crayon,
mark the level of water in
the bottle from the con-
tainer; and with a graduated
cylinder, measure how much
water it takes to fill the
bottle to the mark.

oo
[

(o)
A)
9
\:
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o 258

®

This is the volume ot the
child's breath.

*See appendix on measuring
volume.

Using a low~power microscope
and a goldfish, children can
watch blood circulating in
the capillaries of the
fish's tail. Wrap the {ish
in wet cotton and lav it in
a shallow saucer of water.
Place the saucer on the
stage of the microscope and
focus on the thinnest part
of the tail, which is
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260

outside the cotton. Child-
ren should be able to see
many criss-crossed tiny
tubes-~the capillaries.
Some of the red blood cells
will move in one direction,
some in another. (Be care-
ful not to keep the fish
out of the water too long.)

Relate the lungs to a
sponge. Place a sponge in
water and compare the
absorption of water bv the
sponge to the absofbrion of
air by the lungs. Have
students note the increase
in the sponge's size.
Squeeze the water out,
relating it to breatning out
and decrease in lung size.

8

. Invite a doctor of medical

worker from the lung asso-
ciation in vyour area to talk
to your class about the dis-—
eases of the lungs and the
importance of clean air to
the respiratorv svstem.
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10. Identify the organs of Excretory Observing, A. Teacher information: I.ime-
excretion (lungs, kidneys, system inferring water is prepared by adding

skin, large intestine).

é

two tablespoons of calcium
hydroxide (Ca(0H),) to a
quart of warm water. Shake
thoroughly and leave over-
night. Decant the clear
liquid into another jar.
Keep the containers sealed,
as carbon dioxide in the air
combines with the clear
limewater to slowly turn it
cloudy. Limewater tablets
or solutions can be purchased
in many drugstores. The
change in limewater from
clear to cloudy is a speci-
fic test for carbon dioxide.
BTB (can be purchased in pet
stores) can also he substi-
tuted for limewater. Its
blue color in the presence
of CO2 turns yellow.

Have two containers. In one
place water, in the other,
limewater. Have students
blow into both containers
(using a straw). . The
container of limewater will

‘ 263




' B
“ f
‘ ! + e 0
. & s

\
| b
| AREA:  HUMAN BODY
. GRADE: 4-6 '
COMPETENCY/PERFORMANCE OBJéETIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY . T
3
’ 4 N
become cloudy to indicate
the presence of carbon
dioxide.
11. Identify the major parts of Nervous Observing, A. Demonstrate nerve impulses.
the nervous system (brain, system inferring, Have the children form a
spinal cord, and nerves). communicating la.ge circle in the room and

join hands. , One student
begins the gﬁ%ivity by
squeezing the ‘hand of the
student next to him who in
turn squeezes the hand of
the next student. This
continues around the circle
until it returns to the
first student. Variation:
} Nave students time how long
it takes for the message to
complete the circle.

B. Bring insa fish or chicken
. . and allow students to
dissect the backbone to
locate the spinal cord and
some nerves entering it.

—~
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AREA: EARTH
GRADE: 4-6

CONCEPT

PROCESS SKILLS

- SUGGESTED ACTIVITY

COMPETENCY /PERFORMANCE OBJECTIVE

The student will be able to:

1, Define minerals.

2, Classify rocks into groups
according to various pro-
perties (size, shape, color
texture, etc.).

Minerals are
the materials
that rocks are
made of.

Rocks have
dif ferent
properties,

Observing

3

Observing,
classifying,
communicating

A,

Have your students use a
strong magnifying glass to
examine sand. They will
notice that the minerals
contained in sand differ in
color, size, and shape.

Black crystals - mica or
biotite

1f they are attracted to a
magnet, they are probably
magnetite. Rectangular black
crystals will probably be
hornblende.

Colorless glassy crystals -
quartz

Red crystals - garnet

. The chiidren may enjoy an

outdoor rock scavenger hunt.
Give each pair of children a
bag to collect their rocks,

Scavenger List:

l. A rock smaller than a
finger-nail on your
pinky

2. A rock bigger than your
fist

Ead
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AREA:
GRADE:

EARTH
4-6

COMPETENCY /PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

3. A rock with something
growing on it

4. A square rock

5. A round smooth rcck

6. A rock with more than
one color

7. A rock that makes you
feel good

8. A very rough reck

9. A rock that would make a
good paperweight

10. A rock that would make a
good gift

B. Have students form groups
and use the rock samples.
Have children classify the
rocks according to various
characteristics, e.g., size,
color, shape, texture, hard-
ness. Have children make a
chart to-describg their rocks.

Rock
Size
Shape
Color
Texture
Luster




AREA: EARTH

GRADE: 4-6

COMPETENCY/PFERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY

C. Bave the children write a
five line poem about a
concept, a place, a thing,
or a person, using both
observations and feelings,

Exauvple:

l. Sand--(a single word)

2. Smooth bits of earth -
(an observation of line
one)

3. Warmth--(a feeling
about line one)

4, Shining in the sunlight
~ (observation of line
one)

5. Grains~-(A one word

_ meaning for line one)

Some suggested words are.

rock, sand, geologist, .
properties, particle, sound,

£ and earth.

3. Identify the three groups Sedimentary, Observing, A. Have students ‘examine rocks
of rocks, igneous, and classifying which have already been.
metamorphic identified. Look for simi-
rocks larities within each group
’ and differences among the

? three groups.

272
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AREA: EALTH
GRADE: 4-6

COMPETENCY /PERFORMANCE OBJECTIVE

CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY
4. Describe how the earth's Weathering Observing, A. 1. Place five spooniuls of
surface has been changed and inferring, plaster of Paris in a
by weathering and erosion. erosion experimenting paper cup. Add water to

273

wet the mixture. Stir.

2. Dip a pencil in liquid
soap. Stick it in the
center of the plaster of
Paris.

3. Leave the pencil in the
plaster of Paris until
the plaster is dry.

4, Take the pencil out.
Tedr off the paper cup.

5. Fill the pencil hole
with water.

6. Put the plaster with
water in an ice tray.
Place in a freezer.

7. On the next day, take
out the plaster from the
freezer. Observe.

What did you learn?
1. How was the water
changed?
2. What has happened to the
¢ plastec?

B. Take a pan and make a sand
or dirt hill. Using a
pitcher of water, pour it
gradually over the top of
the hill and observe the
results,




AREA: EARTH
GRADE: 4-6

R

COMPETENCY /PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS - SUGGESTED ACTIVITY

. Take a waik around the
school. Observe signs of
weathering and erosion.

5. Identify how mountains are Mountains are Observing, A. Flatten three or four dif-
formed. formed in dif- | inferring, ferent colors of modeling
ferent ways. communicating clay., Pile the different

colors on top of each other
to make layers. Push the
layers from each end. What
happens?

Now push the layers until
they crack. How do the
layers look?

b]
Have you seen layers of rock
that look like folded layers
of clay? Whére have you
seen them? '

B. Use "National Geographic"
pictures to show examples of
0old, worn mountains and
rever mountains with rough,
unweathered (comparatively)

edges.
. .
6. Explain the formation of a Formation of Observing, A. Make a pinhole’in a full
volcano. a volcano inferring, tube of toothpaste. Squeeze
‘ communicating the tnbe hard. What
happens?

[

-
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AREA:  EARTH T,
GRADE: 4-6
COMPETENCY/PFRFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY
Stop -.queezing the tube.
What hanpens?
"' !

7.

-~

Identify the causes and char-
acteristics of earthquakes.

Characteristics
of earthquakes

Observing,
inferring,
communicating

Why does toothpaste come out
of the pinhole when you
squeeze thz tube?

Why does lava come out of
the earth, thus forming a
volcano?

. Use "National Geographic"

pictures and stories on
velcanoes, both past and
present,

. Have children draw and label

the parts of a volcano.

. Have children make a diorama

to show the stages of ‘a
volcaro as it grows after
eacu eruption. .

. Ciinch your fists and put

them together. Press the

knuckles of each hand
tightly together and push
hard sideways in different
directions at the same time.
What happens?




AREA: EARTH
CRADE: 4-6

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

w?
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1f layers of rock in the
earth are pressed together
this way, what might happen?

If you were standing near
layers of rock when they
moved, how would vou feel?

Lay two books on the table
leaving a narrow path
between them; lay four or
five marbles in the path.
Roll another marble against
the line of marbles. Roll
another marble against the
row of fixed marbles.
Compare this to earthquake
waves traveling through a
solid.

Would earthquake waves
travel through dense liquids
like the mantle and core?

f so, would there b@ any
change in the waves?g/
Have students demonstrate
shock waves using a Slinky.
One pupil will hold one end
of the spring and another
one will stretch it out to
about two meters. Give the
spring an up-and-down snap.
What happens?
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AREA:  EARTH ' . .
GRADE: 4-6 ‘
. - q ‘/

COMPETEHCY /PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY

/

D. Have some pupils do research
on the Alaskan earthquake of .
1967’/the San Francisco
eanghquake of 1906, and the
Los/ Angeles earthquake of
1371. Compare the intensity

. }Z each with the others.

Which caused the greatest
dloss of life? Why do you

‘think this is true?

/" |
8. State how fossils are formed. Fossilization Observing, K. Cut the top off a milk ca¥~
\k , inferring, ton. Cover both sides of g
e e communicating leaf with vaseline. Put it

in the bottom of * the milk\";
carton. Pour plaster into
the carton. When the
plaster is hard, tear off
the carton. Take the leaf
out of the plaster. What
can you see in the plaster?

a Look for other kinds of =
R fossils in rocks.
o i \
’ . o Note: You can use paper -

medicine cups so that each
child can make his own
fossil,

. Many fossils are formed from
plants and animals that have
decayed., However, scien-
tists have found some
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AREA: FARTH
GRADE: 4-6

COMPETENCY/PFRFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

Q. - 283

fossils of living things

which have not decayed.

Where do they find these

fossils? Why haven't these

fossils changed very much?
4

. A mastodon tooth that was

found weighed three pounds.
Suppose this mastodon
weighed 4,000 times the
weight of this tooth. How
much did the animal weigh?

. Trace a drawing of a tyran-

nosaurus skeleton. Make a
ditto of it in puzzle form.
Fave the children cut out
the bones and use them to
form an animal. The parts
should be glued down to
large pieces of construction
paper. Have cildren trace
around the outside of the
skeleton to show the prob-
able appearance of this
animal. Have children
compare their pictures and
figure out what dinosaur it
was.

4
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7 AREA:  VEATHER
GRADE: 4-6

COMPETENCY /PERFORMANCE OBJECTIVE CONCEPT __PROCESS SKILLS SUGCESTED ACTIVITY

The student will be able to:

1. Describe the composition of Air is a mix- Inferring, A. The make-up of the earth's
~ air. ture of gases. observing, atmosphere is a mixture of
' interpreting data, . gases, water vapor, and dust
hypothesizing particles. Research the

atmosphere in textbooks,
encyclopedias, and other
materials, TIdentify the
gases that make up 99% of
the air at sea level. Wwhich
gas takes up 78% of any
given volume of air? Why is
this gas important? Which ges
accounts for 217 of any
given volume of air? 1In
what way is this gas impor-
tant to life on earth? List
other gases that make up the
remaining 1% of the earth's
atmosphere. One of these
gases is very essential to
life on earth, yet it is
only .03% of its atmosphere.
What gas is this and-why is
it so important to life as
we know 1it?

Ask children how life would
be different if the same
gases were present in dif-
ferent percentages.

o ' 259
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AREA:

WEATHER

GRADE: 4-~6

COMPETENCY /PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

2.

State that air contains water
in the form of an invisible
gas called water vapor.

Tell the name of the process
by which water changes to a
gas.

Tell the name of the process
by which water changes from
a gas to a liquid.

Air cortains
water vapor.

Evaporation

Condensation

Observing,
hypothesizing,
inferring

Observing,
inferring

Observing,
inferring,
controlling
variables

A,

Fill a glass with colored
water and ice cubes. (Use
food coloring or ink to
color the water.) Wait a
few minutes. What has
happened to the outside of
the glass? Where did the
drops of water come from?
What proof do you have that
they did not come from
inside the glass container?

Rub a wet sponge over the
surface of the chalkboard
and watch the {ilm evapo-
rate. Where does this water
go? Repeat with rubbing
alcohol. Can the children
smell it after it evapox*
rates? What does this °
imply?

Place ice in a glass of
water and stir. Beside this
place another glass of water
with no ice. Water droplets
will form on the outside of
the glass which has ice in
it. No droplets will form
around the glass with no
ice. There 1is nearly alyays

water in the air which ~
condenses upon cooling.




AREA:

-

WEATHER

- GRADF: 4-6

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

5.

State that a cloud is made up
of tiny drops of water.

K

State that fog is a cloud
near the ground.

Identify cirrus, stratus,
and cumulus clouds.

-

Clouds are
made of
water
vapor.

Relationship
between fog
and clouds

There are dif-
ferent types
of cloud-.

Observing,
inferring

Observing,
inferring

Observing,
classifying,
communicating

Rinse a milk bottle or any
jar with similar sized open-
ing thoroughly in hot water.
Put hot water in the bottle
so that it is twvo or three ,
inches deep. Place an ice
cube on top of the bottle.
Watch the cloud form.

1. How did thbt ice cube
affect the water?
2., How are clouds formed?

Use 4A and ask the following
questions:

1. What is fog called when
1t 1s in the sky?
2. How does fog form?

Have the children make a
drawing of the types of
clquds.

Have the children describe
how the clouds look.

Discuss the three main types
of clouds.




AREA:
GRADE:

WEATHER
4=6

COMPETENCY /PFRFORMANCE OBJECTIiVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

Tdentify the continuous move-
ment of water from the earth's

- surface to the atmosphere and

back to the surface of the
earth as the water cycle.

291

Water cycle

A

P
7y

Observing,
inferring

143

Cirrus clouds are white,
feathery clouds. Cumulus
clouds are white fluffy
clouds. Stratus clouds form
layers across the sky.

e
>

h

B. Have students classify their

cloud pictures into the
three categories.

Use cotton and blue con-
struction paper to meve the
three types of clouds.

Bring water in a tea kettle
to boiling so steam is ris-
ing from the spout.

Put ice cubes iuto pan of
water to cool water. VWhen
steam is rising from kettle,
hold the pan of ice water
over the spout so steam from
spout will strike the bottom
and the sides of the pan.
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AREA: WEATHER
GRADE: \4-6

COMPETENCY /PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

“SUGGESTED ACTIVITY

A

-~

M Iy

€

The steam from the kettle,
upon striking the: cold pan,
is cooled and conderses to
form droplets of water on
the outside of the pan.
These droplets collect and
fall from the pan like
falling rain from the cloud.
Water, when heated, rises in
the form of vapor into the
air.

Upon striking cool air, the
vapor condenses into tiny
droplets of water or mois-
ture. These droplets
collect upon particles of
dirt in the air to form
clouds.  When condensed
further, this moisture falls
from the clouds in the form
of rain.

Teacher should encourage
children to infer that this
process forms a cycle and,
therefore, is called the
water cycle.

-

2 e




AREA: WEATHER
GRADE: 4-6

COMPETENCY /PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS.

£

SUGGESTED ACTIVITY

A}

9. Identif{y the various forms
. of precipitation (rain, sleet,
snow, bail),

10. Defince weather.

Precipitation
occurs in
several forms.

Weather is the
condition of
the atmosphere
over a short
period of
time.

Observing,
inferring,
comhtiunicating

Observing,
inferring,
operationally
defining,
communicating

145

Have studonts illustrate and
explain the water cycle.

Review water cycle activity
8B. .

Identify the various forms
of precipitation: rain,
drizzle, sleet, snow, hail.

Teacher information: These
are all forms of precipita-
tion because they all fall
from the atmosphere.

Note: Dew, frost, fog, and
clouds are forms of condensa-
tion, not precipitation.

Have children watch a TV
weather report. Discuss in
class:

l. What does a weatherman
talk about?

2, What things make up a
weather report?

3. Is weather the same in
111 places at the same
time?

4, Is the weather always
the same in the same
place?
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AREA:  WEATHER
GRADE: 4-6

COMPETENCY /PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY

5. What causes changes in
weather?

B. 1. Urge children to observe
weather conditions for
several days at school
and on the way to and
from school

Have children find words
that describe the
weather: cloudy, warm,
cold, wintry, sunny.

[

C. Make a weather clock by
v - cutting a large circular

' disc from a stiff cardboard.
Divide the clock face into
sections and let children
select words from their list
to place in the various
sections. Fashion tws clock
hands and attach them with
brass fasteners. Urge
children to suggest how the
weather clock might be used.

. . 1. If we set our clock in
the morning when we come
to school, will it be

_ correct all day?
2. VWhy do we need two clock
hands?

Q 2J7 146 0
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AREA: WEATEER
CRADE: 4-6

COMPETENCY /PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS

SUGGESTED ACTIVITY

. Pave children find pictures

of different kinds of
weather and describe the
weather shown.

1. What can you tell about

the weather by looking

at the picture?

Is the wind blowing?

3. Can you tell if it is
hot or cold?

4. What else can you infer
from the picture?

N
.

Have students collect the
weather reports from the
newspaper for a period of
two weeks. Students should
make charts similar to the
following to use in record-
ing the information they
have gathered from these
reports.

Make six columns on a sheet of
paper. In the first column put
the date. In the other column
put the following: high
temperature, low temperature,
humidity, rainfall, condition
of sky.
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AREA:  WEATHER
GRADE: 4-6

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUCGESTED ACTIVITY

11. Tell the name of the instru-
ment that measures changes
in air pressure,.

A barometer
measures
changes in

air pressure.

Measuring,
observing,
inferring,
communicating

Sunny - - ’_
“»
\

. Partly
Y cloudy o
\\
* Mostly
cloudy 0
Overcast c

Use the chart to help observe
changes in weather conditions
over a period of time.

Date

High Temp.

Low.Temp.

Hum.,

*fRainfall

Cond. of Sky

(Weather Record for one week)
A. Can you make a barcmeter?

TIN CAN BAROMETER
The tin can barometer can be
L3ed to measure changes in
air pressure.

Materials: OCne tin can, a
broom straw or soda straw, a
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AREA: WEATHER
GRADE: 4-6

v
COMPETENCY /PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

-

303

ey

149

rubber band, a piece of
saran wrap (large enough to
cover the top of the can), a
plece of scrap paper, and a
paper clip.

Construction:

1. Place saran wrap over

the top of the tin can 5

and hold tight with the

rubber band.

savran
wrap

g
"

—+in can

2. Wrap the paper around
the can so part of it is .
‘higher than :the top of
the can, and staple in
place.

304




AREA: WEATHER
GRADE: 4-6

COMPETENCY /PERFORMANCF OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

13

305

150

3.

_moves up or down,

Attach straw to the
middle of the saran wrap
with glue or tape. -

Mark the position of the
straw on the paper with
a paper clip and watch

to see if the straw
/high (

o

low

Have a child record from
television or newspaper
the exact barometric
pressure each day for
one week,

306
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AREA: WFATHER
GRADE: 4-6

COMPETENCY /PFRFORMANCE GOJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

Q. 31)7

151

How do the barometer readings
compare with those recorded from
the television and newspaper
over a period of several weeks?

How can you explain any
differences observed?

After listening to weather
reports on radio and TV, you
have learned that an area

of high pressure often means
what kind of weather? Low
pressure? How well did your
barometer forecast the weather?

B. Barometer

Materials for 4-5 pupi)
team:

Clear glass soda pop bottles
Colored water

Pan or bowl

Paper

Two drops of oil

Procedure:

Fi1ll the bottle about three-
fourths full of colored
water. Cover the opening
tightly and turn the bottle
upside down with its neck
under the water in 2 pan.

3




AREA: WEATHER
GRADE: 4-6

COMPETENCY/PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY

Remove the covering and
support the bottle over the
l water.

Questions:

l. How\do vou think the
level of water in the
bottle will chenge day
by day?

2. What reason do you have
for your prediction?

C. Discuss the fact that the
barometric pressure or the
oncoming weather changes can
sortetimes be sensed by

. Individuals.

g Can an aching knee or
shoulder really mean a storm
is coming?

What other ways have you
heard tha; changes in air
. pressure affect the weather?

~.

Q o f}()g
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+ AREA:  WEATHER
GRADE:% 4-0

COMPETENCY /PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

~

SUGGESTED ACTIVITY

12. Tell the name of the instru-

ment used to measure rain-
fall. *

311

Rain g‘:&uge

Observing, -
inferring,
measuring,
predicting,
interpreting data

153

. Obtain a2 large kitchen fun-

nel and a glass jar wbose
mouth has exactly the same
diameter as the rim of the
funnel. Pour exactly 1
centimeter of water into the
jar, using a ruler to get

--the—exact depth.

Pour this water into a nar-
row bottle such as an olive
jar. Place a strip of paper
about 12 millimeters wide
against the side of the
narrow bottle, using strips
of cellophane tape to hold
the paper in place. Make a
mark on the strip of paper
to indicate the centimeter ~
of water and label this mark
"] centimeter of water."
Measure the distance from
this mark to gke bottom of
the water in the jar; use
this distance to make
additional marks on the
paper, each mark accounting
for another centimeter of
water. Now divide the space
between each mark into 10
smaller marks so that each
mark represents 1/10 cm of
water. Empty the narrow
bottle.
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AREA:  WEATHER
GRADE: 4-b6

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

§a

“Qcm

=bcm
GSCI"\ =

Put the narrow bottle in a
large can so that the wind
will not blow the bottle
over during a rainstorm.

Put the funnel in the neck
of the narrow bottle and
place the can in an open
area. The funnel will
collect the rain and send it
into the narrow bottle,
where the amount of rainfall
can be measured. '

Measure and record the rain-
fall using your rain gauge
for a period of two weeks.

Prepare a graph to show the
daily rainfall -in T area
for two weeks.

dom

)

E%cm :

X WAL
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Compare your results with- .
the results of the weather

service reports in your

Rainfall may

area. (NOTE:




.
| ‘I’ 4"’ l ‘ll’
| ’ ' ’
| :
.

AREA: WEATHER

. GRADE: 4-6
COMPETENCY/PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY
be measured and reported in
various locations near where
you live by the weather
service or TV and radio
stations.)
13. Identify humidity as the Humidity Observing, A. Have children slowly add
amount of water vapor in inferring, = small pleces of ice to a
the air. measuring, tin can or glass half filled
communicating with water, stirring

regularly with a thermo-
meter. Yeasure the tempera-
ture at which a thin film of
water appears on the sides
of the can. Be careful not
to breathe on the sides of
the can when watching for
dew to form. The water
vapor in your breath might
condense on the sides of the
can and provide inaccurate
results.




AREA: SOLAR SYSTEM
GRADE: 4-6

~~————COMPETENCY/PERFORMANCE OBJECTIVE

!

L]

‘CONCEPT ~~ — — ~ PROCESS SKILLS

i

!

_SUGGESTED AGTIVITY

The student will be able to:

1. Define the solar system.

The solar sys-

tem is made up

of the sun and
the objects
that move
around the sun.

Observing,
communicating,
operationally
defining

1

A. Give students certain

"solar system'" titles.

Let some act out stars,
moons, planets, etc.

Have them act out and
label the solar system.
This could be a playground
activity.

Have students build
models of the sclar system
using a variety of items.

Materials needed: Grape-
fruit, apple, marbles,
basketball, beans, peas,
grass sced.

The sun will be represented
by a ball that is a little
larger than a basketball set
up in a model:




AREA: SOLAR SYSTEM
» | GRADE: 4-6

t

COMPETENCY /PERFORMANCE OBJECTIVE

SUGGESTED ACTIVITY

i
!
|
|

2. Distipgui#h between rota-
tion and tevolution.

31

CONCEPT PROCESS SKILLS
LN
., i:‘<:
Rotation and Cbséyving,
1evolution predigting

157

>,

Mercury - a grass seed, 25 m
from the ball

Venus and Earth - a bean 50
m and 70 m from the ball

Mars ~ a small pea, 100 m
from the ball

[ 4
Jupiter - a grapefruit 321 m
from the ball .,

Saturn - an agfle, 643 m
from the bald )

Uranus ~ a marble, 1;287 m
from the ball

Neptune - a little larger
than Uranus, 1,931 m from
the batl )

Pluto - a small pea, 2,574 m
from the ball

This model shows why it is
difficult to build a scale

model.

Have two students assume the
roles of the sun and the
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AREA:

SOLAR SYSTER
GRADE: 4~6

COMPETENCY /PERFORMANCE OBJECTIVE

CONCEPT _

.

__PROCESS” SKILLS _

SUGGESTED ACTIVITY

ekl

Define eclipsc as the block-
ing of light from the sun
ky the moon or earth..

321

Eclipse

N

Observing,
inferring, -
communicating

earth., As the sun remains
stationary the earth would
walk around the sun, spin-
ning as he/she goes.

. Activ;;y:

i.. Have a lamp to represent
" the sun, a ball to
represent the moon”and
a globe to represent the
earth, . ’

.2. Hold the ball’'between
the lamp and the globe
so that a shadow of the
ball is cast on the =
globe. .

3. Students are able to
observe the shadow on
the globe and identify
the occurrence as a
solar eclipse. .

4. To show a lunar eclipse,
hold the ball about 60 °
‘em (2 ft- from that
side of the globe which
is not facing the lamp.

5. Students observe the
ball in the shadow and
identify the occurrence
as a lunar eclipse.

322




® ' ®
AREA: SOLAR SYSTEM
t GRADE: 4-~6

COMPETENCY /PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY
4, TIdentify the solar system as Our solar sys- Observing A. Locate the Milky Way on a
a part of a larger group of ten is in the clear moonless night as far
stars called the Milky Way Milky Way ’ away from the lights of a
Galaxy. CGalaxy. city as possible. Binocu-
) lars or a small telescope
* will help.

B. Look for a picture of the
Galaxy. Show the position
of the sun and the solar
system in the Galaxy. Point
out the three spiral arms
and discuss the differences
in the speed of the stars in
the Galaxy. :

5. 1ldentify a constellation as A constellation | Observing, A. Observe how the constella-
a group of stars. is a group of inferring, tions seem to change their
stars. hypothesizing positons. Observe the posi-

tion of constellations, such
. as the Big and Little
Dippers or Orion, early in
the evening and then later
in the evening. Their
positions will have changed.
This apparent change is
caused by the earth's rota-
tion. Observe their posi-
_ticn one night each week for
four weeks at the same time
each night. Again, thelr
positions will have changed.
This apparent change is
caused by the earth's '
revolution around the sun.

324
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AREA: SOUND
GRADE: 4-6

COMPETENCY /PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY
The student will be able to: X I
1. Explain that sound is pro- Sound is Observing, A. Pluck a stretched rubber
duced by vibrating matter. produced by inferring band and listen to its
vibrating sound. Observe the rapid
matter. back and forth motions--its
- vibrations.

B. Put your fingers on your
throat and say "ah." some-
thing inside is vibrating--
something very much like the
rubber bands. . These are-

) your vocal chords.
(‘M 3

C. Place a thin, plastic, 12-
inch ruler across the edge
of a table so that approxi-

<<\\\ mately half of it protrudes.
\ Hold it down firmly with one
hand. Hear, feel, and see
the vibrations.
2. State that sound travels Sound vibra- Observing, &. How does sound travel?
through solids, liquids, tions travel experimenting, i
and gases. through solids} inferring Materials for 2~3 pupil

liquids, and
gases.

teams:

lLarge balloon, scissors,

small can or cardboard tube .
from bathroom tissue, tuning

fork, rubber band or string,

salt or fine sand.




AREA:  SOUND
GRADE: 4-6

COMPETENCY/PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUCGESTED ACTIVITY

Procedures:

Using your scissors, cut a
square from a rubber balloon
the.c is larger than the-
diameter of the can ar tube
you have. Stretch the
rubber square over the open
end of the can or tube and
fasten with a string or
rubber band. Sprinkle some
salt or fine sand on the
rubber square.

Strike a tuning fork and

¥ hold it about an inch over
the top of the square as in
the figure shown.

_tum ng
' joo“k foo\S< ‘
GZae—rubbern

'--‘ square

_can ortube

Ask the following questions:

328 ‘329
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AREA!  SOUND
GRADE: 4~6

COMPETENCY /PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

3. Compare and contrast how
sounds travel through
different media.

330

Sound can
travel through
some media
becrter than
others.

Observing,
classifying,
inferring,
communicating

165

-y
-

What did you observe?

2. How close nust the
tuning fork be to cause
the change in the salt?

3. What does this show
about sound?

4, From your observations,
how does sound:'travel?

5. Does sound travel
through air?

6. How?

. With a pencil, tap lightly
. on different objects to

determine which carry sound
well.

Complete the following
chart:

Objects Good Fair Poor

. Desk

. Window

. Book

. Hand

. Clothes

—l\o[o|~|o ]| w[rs|—
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| AREA: SOUND
GRADE: 4-6

COMPETENCY /PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

0
4, Tell the word that means the
highness and lowness of soundj

5. Identify sounds (noise) that
create problems in our envir-~
onment. ‘

Ric 332

Pitch is the
highness or
lowness of
sound.

Problems of
noise pollu~
tion

Observing,
inferring,
classifying,
communicating

Observing,
inferring,
classifying

166

B. Have students construct

telephones using paper cups
and strings. Repeat using
different materials such as

" plastic cups and wire.:

Compare and contrast each.

. Have a boy and a girl speak

at the same time and have
other members listen for
differences in pitch between
voices. "

. Have children blow tﬁrough

different lengths of dtink-
ing stiaws. Have them
observe the different levels
of sound produced when-
children blow through the
straws.

. Have students listen for

sounds in their environment
that they classify as noise.
Make a list.

1. What were the sources of
noise?

2. What problem(s) did each
noise create?

3. How can we help reduce
noise pollution?
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AREA: LIGHT
CRADE: 4-~6

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

! The student will be able to:

1. State that light travels in
straight lines.

334

Light travels
in straight
lines.

Observing,
inferring,
comnunicating

1]

167

AR

A. Make a long tube from pdper.

You will be able to look
through it as long as the
tube is straight. Light can
travel through the tube to
your eye. Bend the tube and
you will no longer be able

.to see through it  Why?

. To reinforce the idea that

light travels in straight
lines, try the following:

1. Use a paper punch to
punch holes through the
center of three 3x5
filing cards, The holes
must be in the exact
same spot on each card.

2, Stand the cards in clay
10 ~m apart, one behind
the other. The holes
should be in a straight
line.

3. Stretch a plece of
string through all three
holes. Is the string
straight? Can you see
through all three holes
at the same time?
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AREA:  LIGHT
GRADE: 46 N

w0

COMPETENCY /PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY

4, Move the center card so
that the holes are
offset at least 2 cm.
5. Carefullv stretch
the string through all —
three holes. .

vy

Is the string straight? Can
you see through all three
holes? Why not? The holes
are not in a straight line,
and light travels in a
straight line.

2. Tell the name of the word Reflection Observing, A, Students blow a table tennis
that means the bouncing predicting, ball against a mirror to
back of light. inferring, make it go into a cup that

communicating, is not in the direct field
formulating of vision. This activity
hypotheses should show that the ball

will bounce off of the mir- |
ror at the same angle it '
strikes.

Ask the student to predict
which cup their ball will
enter. Where should he aim
to hit each cup? How must
he aim the ball to hit the

: 337
Q oy 0 168
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AREA: LIGHT
GRADE: 4-6

COMPETENCY/PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY

L
5 -
blow ‘t\nv:?é gg& 56N .
Note: The cups should
be evenly spaced and the
mirror placed midway between
the two end cups.

B. Cover the end of a flash-
light with black paper.
Then cut a narrow siit in
the paper. It should go
from the center to the outer
edge.

Fold a piece of paper in
half. Open it and place it
in front of a mirror.

£o0es

pof®”

¢

169

1

.
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AREA: LIGHT
GRADE: 4-6

* COMPETENCY/PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY

Shine a beam of light across the
paper to where the fold meets
the mirror. Ask the students to
predict before they shine the
light on the mirror where the
paths of light will look alike.

mircor

/

The students should be able to
infer that when light strikes a
reflecting surface, the angle at
which it is reflected equals the
angle at which it 1s struck.

e 340 341




AREA: LTGHT
GRADE: 4-6

COMPETENCY /PERFORMANCE OBJECTIVE

’ ‘

CONCEPT  _

PROCESS SKILLS

SUGGESTED ACTIVITY "

3. Classify objects as opaque,
translucent, or transparent.

<

342

Objects can be
classified as
transparent,
opaque, or
translucent,

Observing,
classifying,
inferring,
defining
operationally

171

A, Introduce the words trans-
parent, translucent, and
opaque. Find out if the
children know what they
mean.

Materials needed: 1 square
of cardboard, 1 plece of
transparent tape, 1 piece of
masking tape.

Procedure:

1. Have the children hold
up the cardboard to the
light., Ask: Tt is
transparent, translu-
cent, or opaque?
(opaque)

2, Punch two holes in the
cardboard with your
pencil.

3. Label the holes (1) and .
(2). Cover hole (1)
with transparent tape,
and cover hole (2) with
masking tape.

4

| maskin
® Tape

q ()

Transpare
tape

343 1




| : AREA:  LIGHT
GRADE: 4—6

COMPETENCY/PERFORMANCE OBJECTIVE

PROCESS SKILLS

SUGGESTED ACTIVITY

ERIC 3

Is tape (1) transparent,

- translucent, or opaque?

What about tape (2)? Can
you make tape (1) translu-
cent? Can you make tape (2)
opaque? If so, how?

Make a chart with three col-
umns. Label your columns
with the words "translu-
cent," transparent," and
"opaque," Down the side of
your chart, write the names
of these materials: Clear
plastic wrap, black con-
struction paper, white
construction paper, block of
wood, pilece of waxed paper,
piece of window glass.

Hold each piece of the
material in front of a
flashlight. Observe and
record what you see after
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AREA: LIGHT

GRADE: 4-6
COMPETENCY /PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY
each of the materials is
tested.
Trans- Trans-
Material parent lucent Opaque
Plastic
Wrap
Black
Paper
White
Paper
Block
of Wood
Waxed
Paper
Window
Glass
4, Tell the name of the word Refraction Observing, A. Use a glass container and a
that means the bending of predicting, pencil. Predict what happens
light rays as they pass from inferring, to the pencil as you cHange
one medium to another. communicating your position of viewing the
pencil. :
Stand the pencil in the
water with the eraser above
the waterline. Then observe
-the pencil at different
angles and positions. Have
the students bend down so

346
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AREA: LIGHT
GRADE: 4-6

COMPETENCY /PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

-

SUGGESTED ACTIVITY

348

their eyes are at water
level, and look. Look at
the pencil- from above.

Infer why the pencil seems
to change shape as you
change your position.

. Hold a page in a book behind

a glass. Look at the print
when the book is held close,
to the glass. How does it
look? Now hoid the book
several inches from the
glass. How does it look
now?

Look at the same page with a
magnifying glass close to
the page. Then move the
magnifying glass farther
away and observe.

1
When you held the book print
close to the glass, what
seemed to happen? What
happened to the print when
yvou moved the book farther
away? (Letters are smaller
and reversed.) When you
looked at the print through

345
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AREA: LIGHT

GRADE: 4~-6
- COMPETENCY /PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY S
the magnifying glass, did it
look the same as through the
glass? (It should have been
the same.)
5. Distinguish between concave Differences Observing, A, Predict how images are pro-
ard convex mirrors. between con- predicting, jected by a concave mirror.
cave and con- inferring, Use a long strip of reflec~
vex mirrors classifying tive metal, such as an icing
spatula.
Materials:

Reflective metal that can be
bent to form a concave
surface or a convex surface

Place a candle between a
B paper screen and a concave

’ mirror. Diagram the image
as it appears on the'screen.

cConcave
sereen Candle mirror

Note: The image is
inverted.

5]
]
(e}
e
(1 {
ot

-
Y

. ‘ 175




AREA:  LIGHT
GRADE: 4-6 . ;

COMPETENCY /PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY

B. Predict how an image will be
reflected by a convex mirror.

Place a pencil in front of a
convex mirror. Diagram how
the image is distorted.

Note: The reflected image
of the pencil appears
to bend outward.

6. Distinguish between concave Differences Observing, A, Simple convex and concave

and convex lenses., in concave inferring, , lenses can be made with
and convex classifying, wires and water. Use a
predicting piece of thin wire about
eight cm long. Wrap one
end of it once around a
pencil point. Make as per-
fect a circle as possible.
About five mm across is a
good size.

O

“—>
Smm

352
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} . AREA: LIGHT
CRADE: 4-~6

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

354

177

Put a drop of water on the
loop. Predict what will

happen to printed words as
the lens is held over them.

Note: They will be using
convex water drops. The
words would be magnified
because the drop is thicker
in the center than at the
edge.

Again get a thin film of
water on the wire loop.

Wipe your finger acrossathe
drop to remove part of the
water. When enough water is
removed the drop will become
thinner at the center than
at the edge. Predict vhat
will happen to printed words
as the lens is held over
them.

Note: They will be using
concave lens. The words
will be reduced because the
lens is thinner in the
center.

wM{D»M@

STV exr Conca\[e'
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AREA: LIGHT
GRADE: 4-6

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

356

178

Concave: Curved or rounded
inward.
Convex: Curved or rounded

outward.

Have the students observe
the shape of convex drops
and concave drops carefully.
Then infer why the convex
lens magnifies and the

‘concave lens reduces,

© 357




AREA: COLOR
GRADE: 4-6

COMPETENCY /PERFORMANCE OBJECTIVE

&

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

l.

The student will be able to:

State that white light is a

mixture of all colors.

List the colors of white
light in sequence~-red,
orange, yellow, green,
blue, indigo, violet.

Compare the colors of the
spectrum of white light
with those of the rainbow.

White light is
composed of
different
colors.

The colors of
white light
3

i

Colors of the
spectrum are
the same as
rainbow
colors.

Observing,
inferring,
communicating

Observing,
inferring,
communicating

Observing,
inferring,
predicting,
formulating
nypotheses

17¢

A.

. Use a prism to make the

spectrum on the wall or
ceiling. Have the children
look at th~ colors and ex-
plain that white light is
made up of all the colors
in the spectrum plus some
light rays which we do not
see. The prism breaks the
light up into the colors of
the rainbow.

Refer to activity 1A,

o

. Place a picture ot a rainbow

on the wall. #Have children
compare the colors (and
order of colors produced by
a prism).

. Ask the students to predict

what will happen to sunlight
as it passes through
(refracted) a prism or glass




AREA:  COLOR .
GRADE: 4-6 . '

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

COMPETENCY/PERFORMANCE OBJECTIVE
/ .

0

[

of water and is projected

/s, onto white paper, LA
L AR

X \d : corr“dmer
Soll ot

“V white paper
&5 27

tiote: The students should
use direct sunlight if
possible, and the white
paper should be placed in a
shaded area. A flashlight
or projector will work as
the source of light.

Ask the students to use’
their observation to formu-
late a hypothesis about how
rainbows are formed.
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AREA:
GRADE:

MAGNETISM AND ELECTRICITY
4~6

COMPETENCY /PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

The student will be able to:

1. State that certain parts
(l1ike poles) of a magnet
repel each other while
certain parts (unlike poles)
attract each other.

362

Like poles
repel; unlike
poles attract.

Observing,
inferring,
communicating .

'
/

/

/

!

)

A. Have stgéf;ts place two mag-~
nets abbu jz foot apart on a
table. S$lowly move one mag-

net toward the other. What
happened?,

B. Tie a string around the
middle of a bar magnet. Let
the magnet hang in the air
by holding the string.

Held the second bar magnet
in your other hand and bring
it close to the first
magnet. Vhat happens?\,<

~
Turn the magnet around and
test each side of the
magnets. ASK: Did the ’
magnet on the string react
in the same way as you
tested each side? Why not?
How can you explain results?

C. Pour iron filings on paper
that is covering two bar
magnets. (The paper and
magnets may be placed on an
overhead projector.)

Have the students draw the
pattern that is observed.
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AREA:
GRADE:

COMPETENCY/PEREQBM@NCE 0BJECTIVE

MAGNETISM AND ELECTRICITY

4~6

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

ERIC

lop)

The students should make
inferences to explain the
repulsion and attraction of
the filings.

T 4
athract  attract repel

. Identify the North and South

Poles of a magnet using the
known poles of another
magnet.

Give students a group of
magnets. Be sure that only
one of the magnets has the
poles marked. Ask children
to test each magnet 'against
the one that is marked 'to
identify the poles of the
unmarked magnets,

NOTE: Peview Objective 1
before you begin this
activity.




AREA: MAGNETISM AND ELECTRICITY
GRADE: 4&-6

COMPETFNCY /PFRFORMANCE OBJECTIVE

SUGGESTED ACTIVITY

2. Define North and South Poles.

CONCEPT PROCESS SKILLS
North magnetic Observing,
pole points inferring,
toward north communicating,
geographic operationally
pole; defining
South magnetic
pole paints
toward south
geographic pole

183

~t

A. Can you make a compass?

Materials for 2-3 pupil
team. Container made of
glass or china; sewing
needle, bar magnet, cork
top, or 1/4 inch slice of
cork disk from a pop bottle
cap; water, teaspcon of
detergent, knife, compass,
string.

Procedure:

Fill the container sbout 1/2
full of water and gently
stir in about a teaspoon of
detergent. Using a knife,
cut a shallow groove across
the top of a cork (to keep
the sewing needle from
rolling off). Hold the
needle and stroke it 40-50
times from its blunt end to
its polnt with one end of
the magnet. Put the needle
in the groove of the cork
and place the cork in the
water, as in figure below.

) neec“e.
cork

vva+er
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AREA: MAGNETISM ANP ELECTRICITY
GRADE: 4-6

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

COMPETENCY /PERFORMANCE OBJECTIVE

s

368

In what direction will the
needle point? What did you
observe?

Repeat the activity; this
time stroke another needle
as before but with the other
end of the magnet.

Is the blunt end of the
needle pointing in the same
direction as before?

How can you explaia any
change of direction? -

Observe the needle of a
comnass.,

In what direction is it
pointing?

What do you think the needle
of the compass is made of?

v

If a bar magnet is hung so
it’ can swing freely, in what
direction will the ends
point? (See figure below.)

_s-‘\‘r: 03

Y

&

369
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AREA:  MAGNETISM AND ELECTRICITY
GRADE: 4-~6

g

COMPETENCY /PERFORMANCE ORJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY

|
!
! Tie a string around the
l . middle of a bar magnet.
Suspend the magnet in the
air. It should now be a . 2
freely moving magnet. It
will spin and turn for a few
minutes. When the magnet
stopped moving and turning,
what direction did-it point?
Use your compass tc¢ help you
determine the direction the
magnet 1is pointing.

Did the north end point
toward the north of the y
earth?

Did the south end pbint
toward the south Jf the
earth?

Have children describe the

North and South poles of a -
magnet in their own terms °
(e.g., north magnetic pole

is the pole that points to

the north geographic pole of,
the earth). > ¥

3. Explain that by rubbing two | Static Obseyving. A, Rub a hard rubtzr comb
different kinds of materials electricity inferring briskly with wool cloth.

together, static electricity . The comb will pick up small
can sometimes be produced. bits of paper.

370 | 371
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AREA: MAGNETISM AND ELECTRICITY
GRADE: 4-6

COMPETENCY /PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

" SUGGESTED ACTIVITY

4, Diagram a complete circuit
consisting of a dry cell,
a bulb, and one wire.

5. TIdentify when a circuit is
open and when it is closed.

e

() 372

Circuit

Open and
closed
circuits

Observing,
communicating

Observing

é

Rub a blown-up balloon with
a wool c¢loth, and put the
balloon against the wall.

© It will stick to the wall.

Electrons are rubbed

off the wool onto the
objects, charging the
objects negatively and the
wool positively.

Let each student use a bulb,
a dry cell, and one wire to
attempt to light the bulb.

Let groups of students wire
a simple circuit with a
bulb, battery, switch, and
wire. Note that a closed
knife switch "closes”
(completes) the circuit, and
an open switch "opens' or
breaks the path. Any
disconnected terminals may
also act as g _switch.

g Bulb

N;re.

Senteh

En“evy
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AREA: MAGNETISM AND FLECTRICITY
GRADE: 4-6

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

_PROCESS SKILLS

SUGGESTED ACTIVITY

7

6. Distinguish between conduc-
tors and nonconductors
. {insulators).

Conductors
and non-

. conductors

Operationally
defining,
experimenting,
observing,
classifying,
inferring,
predictiqg

187

. Materials needed: 3 dry
cells; 1 bulb holder; 3 cop-
per wires; box containing
many different kinds of
small objects.

3

Build the circuit below:

—1
Dry
Cell l )

>

Will the bulb light when a
nail is put into the cir-
cuit? Try it? Take the
nail ou: of the circuit.
One at a time put each of
the materials in your box in
the circuit. Before you
test the objects, predict
what each will do to your
bulb. Put your predictions
and observations in the
chart below., If the bulb
doesn't light, you might try
adding more dry cells to the
circuit.

L)

. Wnat ) How Ha
Peadiction? W%"‘uhm\bz gt&ﬂgiq\d!
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AREA: MAGNETISM AND\ELECTRICITY
GRADE: 4-6

COMPETENCY/PERFORMANCE/&%j;CTIVE

CONCEPT

a';
‘/ i/
SUGGESTED ACTIVITY

w
~1
o

PROCESS SKILLS

/

Look at the materials that °
allowed the bylb to light.
How are they,alike? Look at
the materials that did not
allow the bulb to light.
How are they alike?

- /
Teacher Information:
In testing a large number of
objectgﬁ children will
observeé, record, and clas-
sify fhese objects into two j [
groups based on whether the
bulb lights or does not
light., This strategy
(inductive or guided dis-
covery) should lead the
children to the concept of
conductor and nonconductor
(insulator). The introduc-
tion or invention of these
terms should come at the end
of the lesson, usually by
the teacher.

P
& ven

Children should infer that
metal objects are goed
conductors. This lesson
provides an opportunity for
children to observe that
other kinds of wire (besides

. copper) can conduct elec-

itricity.




AREA:

GRADE: 4-6

COMPETENCY/PERFORMANCE OBJECTIVE

MAGNETISM AND ELECTRICITY

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

7.

Diagram a series circuit.

378

Series circuit

Communicating,
observing,
inferring,
predicting

189

Remind children not to stick
wires into electrical
outlets or light switches.
Metal objects covered by
insulators, e.g., paint,
provide challenges for
children.

. Materials needed: 1l battery;

2 bulbs; 2 bulb holders; 3
wires. * An old string of
christmas lights can be a

great source for materials.

What to do: Using your

materials, make a circuit
like the one in picture A.

A

Now add one more bulb in a
bulb holder to the circuit.
When one bulb is unscrewed
(or burns out), the other
bulb should also go out.

379
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MAGNETISM AND ELECTRICITY

COMPETENCY /PERFORMANCE OBJECTIVE PROCESS SKILLS

SUGGESTED ACTIVITY

Try it! Draw a picture of
your circuit (B).

Draw lines on the above
circuits (A and B) showing
where the electricity
travels. Use a crayon or
pencil. Compare circuit A
with circuit B, Which
circuit had the brighter
bulbs, A or B?

How can you explain this
observation? .

In circuit (B), do both
bulbs burn equally bright?
How can you explain this
observation?

In circuit (B), why does one
bulb go out when you
unscrewed the other?

What do you predict will
happen to the brightness of
the bulbs as more bulbs are
added to the circuit (B)?
Try it!

£

381 ®




r':j____f__________________________________________________“ . - .
. .
; ‘IID "I’ ‘I’

AREA:  MAGNETISM AND ELECTRICITY *
GRADE: 4-6 ¢

COMPETENCY /PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY

Whet did you observe?
Suppose you had a string of
Christmas tree lights

. connected like circuit (B).
) What would happen to the

AN bulbs when one of the bulbs
burned out? What would
happen if the appliances in
your home were arranged.like
the bulbs in cirecuit (B)?

Teacher information:
This activity should lead
children to the introduction
of the term "series cir-
cuit.” When bulbs are
connected in series, all the
electric current flows
through each bulb when“the
circuit is closed. If
identical bulbs are used,
each bulb in circuit (B)
“will receive one-half the
voltage from the dry cell.
Thus, each bulb in (B)
will receive 0.75 volts from
a 1.5 volt dry cell.
Therefore, each bulb will
appear dimmer than one bulb
in the same circuit (A). If
one bulb is disconnected”(or
"burns out") from the

382 | | : -
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PROCESS SKILLS
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- circuit, both go out because

there is no longer a com-
plete path For® the current--
the circuit ' is broken. If
children have difficulty
building their circuit, try ‘
to diagnose their problem
and guide them to success.

One group (who perhaps
finished first) could draw
circuit (B) on a larger
piece of pjper for later
display and .reinforcement of
the concept of "series"
circuit. This lesson is

« “ten taught by initially
providing children with a
picturz of circuit "B" and
asking them to use their
materials to reproduce it .
and verify its "properties."
Although it will save you
time, this procedure will
probably not be as highly
motivating for your children
as it does net involve the
resolution of 3 problem.
Rather, it involves simply a
verification of a given

¢ concept.
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8. Diagram a parallel circuit.

Parallel
circuit

Communicating,
observing,
inferring,
predicting

193

T
———

A, Materials needed: 1 bat-
tery; 2.bulbs; 2 bulbs
holders; 4 wires
What to do: Using your
materials build a circuit
with 2 bulbs in it. =This
time when one bulb is
unscrewed (or burns out),
the other bulb should stay
1lit. Try it! Draw a
picture of your circuit.

Draw lines on the picture
of your circuit showing
where the electricity
travels. Use crayon or
pencdl. Do both bulbs burn
equally bright?

How can you expnlain this
observation?

Unscrew one bulb so it goes
out.

How can you explain this
observation?

What do you predict will
happen to the brightness of
the bulbs as more bulbs are
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~

T

2K~

<«

added to the circuit?

Try it!

What did you obserye?
Suppose you had a string of
Christmas tree lights
connected like your picture
above.

What would happen to the
bulbs if one "burned out™?

Teacher information:

This activity should lead
children to the introduction
(of the term "parallel"
“circuit. When bulbs are
ccnnected in parallel, the
electrical current branches
off, and only part of the
current goes through each
bulb. Each bulb can, there-
fore, operate independently
so that if one bulb is
disconnected (or burns out)
frem the circuit, the cir-
cuit is not broken and the
other bulb(s) continue to
light. The children should
observe that the second bulb
in their circuit is as
bright as the first bulb.
Each bulb receives the full
voltage of the dry cell (1.5
volrs).

v
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9. State that electricity can
be used to produce magnetism.

o 390

Electricity
produces
magnetism.

LObserving,
inferring,
predicting

195

A good example of a parallel
circuit is the double strand
set -of Christmas tree
lights. .All house circuits
are wired in parallel so
that all appliances and
lights can be turned on and
off separately without
breaking the circuit.

. Students can make an elec~

tromagnet by wrapping an
insulated wire around a
large iron nail or rod and
attaching the bare ends of
the wire to one or more dry

cells. Electromagnet
r\ail

dry calls

\‘th UlG"ed wire

Test the electromagnet
with tacks. Vary the
number of dry cells and
compare the number of tacks
picked up by the electro-
magnet in each case.
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The student will be able to:

1. Identify and explain the

function of simple machines.

Simple macliines
are levers,
inclined planes,
screws, wedges,
pulleys, and
wheels and
axles.

Simple machines
make it pos-
sible to do
work with

less effort.

’

Experimenting,
observing,
inferring,
measuring,
interpreting data

*Appendix on measuring weight
and measuring length may be
helpful prior to the following
activities on simple machines.

A. Have several simple machines
available: levers (claw,
hammer, can opener, scis-
sors, spoon, shovel, (nut-
cracker); inclined planes
(board on block, screw,
wedge) ; pulley systems with
different mechanical advan-
tages.

Allow students to attempt to
crack a nut with hands; then
use a nutcracker; attempt to
pull out a nail without a
hammer, then with a hammer;
hold up a rock at a certain
height without an inclined
plane, then with an inclined
plane; pick up a 1000 g mass
without a pulley, then with
different pulley systems. *

B. Construct different styles
of levers and demonstrate
ways they help in doing
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AREA: SIMPLE MACHINES
GRADE: 4-6

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

2. Tell the name for machines
made of two or more simple
machines and give an
example.

Simple machines
can be found as
parts of many
compound
machines.

Observing,
inferring,
predicting,
classifying

work. Show three parts of a
lever--weight, force,
fulcrum.
weight /N force
*“‘Cﬂlm '

First class lever--Use claw
hammer and screwdriver to
take 1id off can, etc. Make
a first-class lever with
meter stick, block, and mass
as shown.

Have an array of tools or
pictures of tools and have
students point out simple
machines involved.

Examples:

Levers—-~Hammer, pop bottle
opener, see-saw, pry bar,
forearm, wheelbarrow, nut-

cracker, tweezers, spoon.

Inclined planes-~Screws,

actual inclined planes,
wedge, teeth, knife, fork,
etc.
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o 396

198

Pulleys—-Flag pole, crane

Compound machines-~Scissors
- lever and wedge; ‘pencil
sharpener - wedge, screw,

W ggl.

Second-class lever~-Use
nutcracker wheel barrow.
Show parts of lever.

pukrgyﬂ\
(N U\'QYGCKQ«FX wet sH’

Il\

\NeisT\\‘ force

fulerum

» force

' M A
$;;%h+ \NeJ95+ Lorce.

Make second-class lever as
shown.

Third-class lever -
Tweezers, sugar tongs,
forearm.

\/ L M

—c-u\c.\"um Lorce We.\ah""

(Twee. zers)

@ vu\c)M'

'FU \crum 'Fﬂr& .

397
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Make a third-class lever as
shown.

Lift books with forearm as a
third-class lever.

B. Demonstrate how inclined
planes help in doing work.

Tie a heavy cord around a
large book (dictiomnary).
Lift bundle with spring
scale (calibrated in
metric). Place on top of
inclined plane. With a
6-foot-long board, pull
weight to top. Compare
readings on spring scale.
Repeat with 3-foot board.

Ny

Show that a wedge (knife) is
two inclined planes put
together,

C. Demonstrate how the screw
helps in doing work.

Cut a paper right triangle. _ |

/N
395
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Notice that one side is an
¥ . inclined ‘plane. Make black

line along the edge of an
izclined plane. Wrap a
té¢iangle around a pencil to
show that an inclined plane
is the same as threads on a
) screw. ,
With two jars, one with
screw-type of top and one
that isn't, let children e
see which is easier to open.

D. Demonstrate how the wedge
helps in doing work.

Show that a wedge 1is two
incl.ned planes.

Ask students which teeth are

used to bite their sandwich, ,
front or back. Point out

v how front teeth are like a

wedge. Let them cut some-

thing with a meter stick,

then let the teacher cut it

with a knife.
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E. Demonstrate how pulleys and
vheels and axles help in
doing work.

1. Set up pulleys as
follows:

- 3

With spring scale attached
to free end of cord, show
how force needed to 1lift 1

' h 403 :
e : 402 - |
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GRADE: 4-6

- COMPETENCY /PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY

!

kg mass changes and makes
work easier.

2. Wheel and axle--place
several heavy books in ~
a box and pull them .
across the floor using a
spring scale. Either
place pencils under the '
box and repeat or put
the books in the

wagon and pull to show
how wheels decrease
force needed.
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The student will be able to: &
1. Distinguish between mass and Mass and Defining opera- A, Have children compare the
weight. weight tionally mass and weight of a book,

on earth and in space.

On the earth it has mass (so
many molecules make up the
book). It also has weight
(because earth's gravity is
pulling down on the book).

If you take the book in
space, it still has mass--
the number of book molecules
has not changed; but it no
longer has weight. It is
too far from the earth for
the earth's gravity to
affect it. If I let go of
the book, it will stay
suspended in space,

Mess is the number of
particles that make up an
object; weight is the force
of gravity pulling down on
it,

Appendixes on measuring
volume, measuring weight,
and graphing may be helpful

0]
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prior to the following -
activities on density.
2. Define density. Density Observing, A. The density of an object is
experimenting, . the mass, in grams of 1 ml
defining opera- of the object.
tionally, measuring,
“ controlling vari- Part l: Measure the volume
Y . ables, interpreting of marbles by measuring the -
” data, using numbers increase in the water level.

The students will use a
graduated cylinder filled
with 50 ml of water and five
marbles of the same size.

Place one marble into the
graduated cylinder. Record
the rise in the water leve
(the rise will be the wgfﬁﬁ;
. of the marble). Continue
adding marbles until all

five marbles are in the s
cylinder.

Volume of Marbles
Number of Volume of Marbles
Marbles in Milliliters

0 0

1 5 M

2 10

3 15

4 20

5 25 -

Q 204 409 .
ERIC 408 -
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SUGGESTED ACTIVITY

\(o 410 205

Key Questions:

What happens to the water \
level as more marbles are
added? Why did the water

rise higher? -

Have children label each
axis of their graph. The
horizontal, or x-~axis, 1s
for the manipulated variable
(number of marbles).

The responding variable is

the variable that the -3
students measured (volume,

in milliliters).. It is

placed on the vertical, or

y-axis. The numbers on the

y-axis will vary depending

on the volume of their

marbles.

Volume of Marbles

(o

\ 2 3 y ) |
Number of Marbles i

411
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412

Record the observations from
their data charts onto the
graph.

Part 2

The students then find the
mass of the marbles. Use a
balance to find each mar-
ble's mass in grams. Find
the mass of one marble, two
marbles, three marbles, four
marbles and five marbles.
Record the masses onto a
data chart.

Mass of Marbles

Number Mass,
of Marbles in Grams
0
1
2
3
4
5

413
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They will then record their ‘bserva-
tions on a graph as they did in
Part 1. )

MASS OF MARBLES

80
70
60
50
40
30
20
10

Part 3
Have students record their volumes
and masses onto a data chart. Use
their data charts from Part 1 and
Part 2.

Mass and Volume of Marbles

Number Volume, Mass,
of in in
Marbles Milliliters Grams
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. Record their observation from
’ their data chart Mass and Volume ,
of Marbles onto a graph.
M asws M‘ \‘U\llm"— OQ m“hl&t
6’,

e

o0

50

%v

1.8 (sraut_

30

0

[t

Mass

x

¢ OOaausoWbowzo
Voluma ia Mullivars

They may use the graph to
find the density of a
marble.

+ NOTE: -
~ The density is found by
plotting the mass and volume
and then reading the mass of
1 milliliter from the graph,

Density may also be found by.
. : 1 using a number sentence:
Density equals mass divided * ,

. _ by volume, or D = M-V,
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3. List the three states of
matter and state examples
of each.

States of
matter

Classifying,
observing,

‘communicating,

inferring

209

A. Students will classify sub-
stances into solids,
liquids, and gases as they
paste pictures from maga-
zines and/or draw pictures
depicting examples of each
state of matter using a
separate sheet of paper for
each group.

B, Activity: Demonstration on
the differences between
solids, liquids, and gases

1. Solid: Students will get
as close as possible
with very little move-
ment, demonstrating a
solid with a definite
shape and volume.
Liquid: Students will
hold hands, moving
around to form many
different shapes. Each
time the chain is the
same length, thus the
same volume.

3. Gas: Students will drop
hands and move quickly
around the room spread-
ing out in all direc-

o
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4.

fell the name for the smallest
particle pf an element.

420

Atom

Observihg,
inferring,
communicating

210

tions, demonstrating that
gases do not have a
definite shape nor a
definite volume. Point
out that since the
students are not holding
hands, they could spread
into the halls and

school yard at recess
time.

See Activity in 5A,

Students will identify the
location of particles of the
Helium atom by assuming the
role of protons, neutrons,
and electrons and physically
form the Helium for the rest
of the class. Then students

- will state where most of the

mass is centered through
observation.

\'\ e.\'mm pﬂ‘om
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GRADE: 4-6
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5. Name the three kinds of sub- Elements, Observing, A. Activity: Relationships bet~
43 stances into which all matter compounds, inferring, ween atoms, elements, and
can be grouped and explain and mixtures experimenting compounds.
how each kind of matter .
differs from each other. Using colored gumdrops

representing different kinds
of atoms and toothpicks to
hold them together, students
will make- models.

Establish a color code for
the atoms. An example is
given below:

Carbon ¢ (Black)

Oxygen 0 (Red)

Hydrogen H  (White)

Nitrogen N* (Blue) ‘ -

Construct modeis of the
following:

Carbon Dioxide: 002

Q O

N/

423
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424

212

(This is a model of the
compound carbon dioxide
composed of 2 different

_kinds of atoms.)

Oxygen: 02

0—0

(This is s model of the
element oxygen composed of 2
of the same kind of atoms.)

Water: HZO

(This is a model of the
compound water composed of 2
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AREA:  MATTER -
GRADE: 4-6

COMPETENCY/PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY

different kinds of aqOms.)

Nitrogen: N2

N —N

(This is a model of the
element nitrogen composed of
2 of the same kind of
atoms.)

. H
Ammonia: NH3 %{\\ /

N ‘

|

(This is a model of the
compound ammonia composed of
2 different kinds of atoms.)

B. After performing the follow~
ing activities, students
will explain how each kind
of matter differs from each
other.

Puzzle: Fits elements into
compounds

& Ar o Cl | Ne
A g0n Oaygen Chlonine Neoa ‘
_

¢

BEST COPY AVAILABLE

426 213 427
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Using the 2 compounds formed
in the puzzle activity,
complete the activity
forming and separating a
‘mixture,

Here is a way to see what
happens when two kinds of
matter are mixed together.
You will need a glass of
water, a teaspoon, some
table salt, a small pan, and
a hot plate.

Put two teaspoons of salt in
the glass of water. Stir
the water with the spoon.
then set the glass down and
look for the salt. Do you
see the grains of salt? If
not, where do you think the
grains have gone? WNow,
taste the water. How can
you tell that the salt is
still there?

Put the water in the pan.
Heat it until all the water
has boiled away. Let the
pan cool and then taste the
white matter that has been
left behind. What do you
learn from the taste? Where
do you think the matter in
the pan came from?




AREA:
GRADE: 4-6

MATTER

COMPETENCY /PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY:
6. Identify the correct symbols Chemical Observing, Students will identify the
for the following elements: symbols communicating cormmon elements listed by

H  Hydrogen

C Carbon .
N Nitrogen

0 Oxygen

S Sulfur

Fe Iron

— -

P

/Iv

playing the element concern-
tration game. Place the -
symbols on one set of cards
and the names of the
elements on another set of

cards. .

Students will pick one of
the elements listed (making
sure the list is exhausted)
and write a report on it

answering as many of these ~

questions as you can.

1. What is the symbol of
the element?

2. How many protons, neu-
trons, and electrons
does the atom of your
element contain?

3. Who discg ered or named
the elemeSk?

4, Describe how the element

is usually found. (Is

it usually found as an
element, ! compound, or in

a particular state of

matter?)

'
I
1

a———
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After the reports are shared
/,ﬁ\ with the class, students

should be able to identify
the elements and their
symbols.

7. Recognize the chemical for- Chemical Observing A. Students will make a chemi-
mulas for: formulas cal formula mobile made up
of water, salt, carbon dio-
Water H,0 xide, and ammonia writing
Salt NacCl chemical formulas on one
Carbon dioxide 002 side of each card and the
Ammonia NH common name on the other side

3 as illustrated below:

Common Compounds i —

Students will then recog-
nize the chemical formulas
for the names.

8. State the boiling point and Boiling and Observing, A, Divide the children into

freezing point of water in freezing communicating, groups of three or four.

both degrees Fahrenheit and points of measuring, Give each child a Celsius

degrees Celsius. water inferring thermometer, and give each

’ grou, a clear container of

crushed ice. Ask t to
measure the temperaturg of
the ice/water mixture yhich
should be O degrees Cellsius.
If some cof the ice melts, the
children may get a reading _ l

43 g 433 o
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between O degrees C and 5
degrees C. As they report
their findings to you,
record their readings on the
board. On the Celsius scale
0 degrees is the temperature
of the freezing point of
water. Ask what the room
temperature is on the
Celsius scale (about 20
degrees C - 23 degrees C).
Ask whether the room tempera-
ture is always the same.
Then they could record the
room temperature at dif-
ferent times during the day.
Then explain that room
temperature may change, but
the temperature of ice is
- always 0 degrees on the
Celsius scale. You could
also explain that 100
degrees on the Celsius scale
is the temperature of
boiling water.

By using a thermometer which
has a dual scale, Fahrenheit
temperatures can also be
obtained.

434 | 435
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9., 1Identify and differentiate
between physical and chemical
changes.

10. Identify and differentiate
among acids, bases, and
neutral substances.

Physical and
chemical
changes

Acids, bases,
neutral sub-
stances

Observing,
communicating,
inferring,
experinenting

Observing,
inferring,
predicting,
defining
operationally,
classifying

Take a piece of paper and
cut it into pieces (physi-
cal). Take another piece of
paper and burn it (chemi~
cal). Discuss the results.

Using table sugar, taste it,
then dissolve it in water,
Taste it again. If time
permits, let the water
evaporate and taste the
results (physical). Place
sugar in test tube of water
which will be thrown away
after the experiment. Heat
the test tube over a flame
until all the steam is
driven off and a definite
color change has occurred.-
Examine the results (chemical).

Observe how different
liquids or substances affect
a bromthymol blue (BTB)
solution or litmus paper.

Procedure:

Small bottles of bromthymol
blue (BTB) can be found in
the aquarium section in a
pet shop.

437
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Can you think of reasons why
people buy BTB?

To help find out, do the
following activity.

Add one drop of vinegar to a
vial half-filled with blue
BTB.

s—vinegar

bhwsBTB

What change did you observe?

Keep your vial. You will

* use it later. To a new vial
of blue BTB, add cne drop of
liquid ammonia.

‘Cgéas;vad4mnmomh

: ,'bh’& BTB

What color change did you
observe? What happened when
more drops of liquid ammonia
were added?

Can you make blue BTB turn
yellow?

438 439
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@ 440

<

EZ%?;W A 3:& % Gone.

What have you learned about
the BTB so far?

Now add one or more drops of
each of your test solutions
(Coke,. 7~up, Tab, milk,
fruit juice, limewater,
baking soda, salt, sugar,
fertilizer, aspirin, etc.)
to vials of BTB. To test
dry powders like salt or
sugar, dissolve some of the
powder in a small vial of
water.

If the test solution does
not change the color of blue
BTB, see if it will change

yellow BTB. %

.BTB BToe BY®

441




AREA:  MATTER
GRADE: 4-6 “

COMPETENCY /PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY

Record your observations in
the chart below:

BTB

- Test Changed No

Solution Ceclor Change
From

vinegar blue to yellow

How are those solutions that
turned blue BTB to yellow
! alike? .

Hod are those solutions that
turned yellow BTB to blue
alike? :

How are those solutions
alike that did not change
either blue or yellow BTB?

o 4472 ; 443
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How would you define an
acid?

How would yﬁu define a base?

How would you define a
neutral substance?

How do you think the juice
from a fresh tomato will
change the color of BTB?

What materials do you have
at home that’you would like
to test with BTB?

Concept:
Certain substances, called

acids, change blue BTB to
yellow. Certain substances,
called neutral substances,
do not change the color of
either blue or yellow BTB:

Teacher Information:
Bromthymol blue (BTB) is an
"acid base" indicator that
is found in most pet shops
in the "aquarium" section.
People buy it to check the
level of acidity in their
aquariums.




\&\
AREA: MATTER\
GRADE: 4-6

COMPETENCY/PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS . SUGGESTED ACTIVITY

A BTB solution is prepared by
adding enough drops of the
concentrated BTB (in the small
plastic bottle) to a pint of
water to make the solution dark
blue. When an acid solution is
added, drop by drop, to a small
vial half-filled with BTB
solution, the blue color changes
to yellow. If a basic solution
(l1iquid ammonia) is added to
yellow BTB, the yellow color
will change to blue. Thus, an
operational definition of an
acid would be any substance that
changes a BTB solution from bluc
to yellow. By using a BTB
solution, pupils can more easily
observe the reversible nature of
an acid-based indicator (blue BTB
can be changed to yellow and
back to blue by adding acids and
bases in a sequential order).

In collecting data in this
activity, pupil data can be
pooled, thus increasing the
number of examples from which
the invention of the concepts
can occur. Solid substances
such as sugar, salt, baking
soda, soil, or fertilizer can be

446 447
ERIC 223 .




N\

\
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GRADE: 4-6 .

COMPETENCY/PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVIIY

tested by first dissolving them
in small amounts: of water.
Because of the ease in handling,
litmus paper lends itself for
allowing pupils to transfer the
lesson to their homes.

B. Red cabbage juice is another
acid-based indicator. It can
be prepared by boiling red
cabbage leaves in a small
amount of water. The
resulting concentrated
solution of bluish-purple
juice should be used soon
after preparation or refrige-
rated. If left at room
temperature over a period of

) time, the juice will become

red due to the action of

micro-organisms. This
provides an interesting
problem and an opportunity
for pupils to investigate
various means of observing
and controlling bacterial
growth. The reversible
nature of this indicator can
be shown by adding an acid
such as vingar to the
blue-purple cabbage juice.

-4 The resulting red color can

Q ’ 04 449
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CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

450

J

be changed back to blue-
purple (or sometimes green)
by the addition of a base
such as liquid ammonia.

the chart below for color
changes when drops of acids
or basic solution are added

to the

juice,

See

Add .
Tndeator Add Ad  Ald Buse Neshal Materol
Lk blvc‘bml red do blue | No
.P‘ nmas red to nd|blve b blue ﬁhaaj&
Aper | (mo clwtf) (a0 change)
BTB bﬁ:e yﬁw, .
“ |Chan

yellou blve ¥
Red
Aubobace. b\ua/purfk red +o [ No
So\u;lgn v‘-‘:d ?aerle/bbo Uunja
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i ARFA:  GRAPHING
| GRADE: K-3

COMPETENCY /PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY

1. Comnstruct a bar graph. Using bar Observing, A. In advance, calibrate one
graphs measuring, graduated cylinder (or any
graphing, tall, slender container such
inferring as an olive o0il jar) for
each group of children. To
calibrate the cylinder, make
a masking tape label (scale)
‘on the side of the cylinder.

ind
e

tall C)'/"”‘/"’

Place one marble in a 50
milliliter cylinder (a
container that holds 50 ml
of 1iquid). Then fill the
cylinder with 20 milliliters
of water and drop one marble
in the water. Number the
label so that the water
level (water containing
marble) is a number other
than l--such as 4 Figure A).
Drop a second marble into
the cylinder. Mark the new
water level on the tape.

2. Construct predictions based on Using bar Interpreting data A, Divide the children into
data presented in a bar graph. graphs groups. Give each child

five marbles and oné

calibrated cylinder contain-

Q- ,3 ‘455‘4




AREA:  GRAPHING
GRADE: K-3

COMPETENCY/PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY

. ] . V‘/'
ing one marble and 20 ml of
water. After each group nas
. added three or four marbles to

) their cylinder, ask?a child in
T each group to predict what the
new water level will be when the
next marble is added.

Ask the students to construct
graphs showing the water level
change as each marble is added
~ | to their cylinders. You may
want fo review.the rules for
graphing from Level 1.

Graphs for the cylinder activity
should resemble the one below.

i Level of water

O I

(=]

Q - { 230
ERIC 455 ‘ ®
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AREA: GRAPHING
GRADE: K-3

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS -

./‘

SUGGESTED ACTIVITY

Ask the children to look for
a’'pattern in the data.
Predict what will happen if
you added seven, eight, or
nine marbles. They can then
test each prediction.

Ask each child in the class
to tell you the number rof
children in his or her
family. Record the data on
a chart on the board similar
to the one that follows:

c./l/}grtﬂ./
intamitNel1l2|3l4ls|6]7]e

NHamber
%:hsk%mo’ooa

-0

Namber oF| 1
10

[~]

o

Have the children record ‘the
data from the chart on a bar
graph.




AREA: GRAPHING
GRADE: K-3

COMPETENCY/PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY

After completing their
graphs, ask questions that
may be answered by reading
their graphs. How may
families have six children?
Is the number of families
with three children greater
than the number cf families
with two children? How many
children does the largest
(smallest) family have?

3. Distinguish among quantities Using bar Interpreting data A. With a number that is one
shown on a bar graph by using graphs larger than the number mark-
terms such as 'greater than," ing the initial water level
"less than," "greatest," and (Figure B).

"leasc."

ﬂljurc A f:‘gurc R

water ——20m

Jevel E;
Aacble

Repeat until 6 marbles are
in the cylinder. '
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AREA: GRAPHING
GRADE: 4-6

COMPETENCY/PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY

The student will be able to:

1. Constrv¢ - a line graph. Constiuction of | Observing, infer- A. Provide a pendulum so that
a line graph ring, communicat- ' its length may be varied.
2. Identify the manipulated ing, graphing, Attach a long string to a
variable in an activity. interpreting data hook or screw eye in the

ceiling or in the top of a

3. Identify the responding door frame and then tie a

variable in an activity. weight to the free end.
Make sure the pendulum
4. Label the horizontal and swings freely,

vertical axes on a graph.
Start the pendulum swinging

5. Plot data on a line graph. ‘ with the weight almost to
. ' the floor.
|- Scréyg
doo?
- e
S#ﬁqj frar
Wstzr ﬂg?)’

After careful observation of
the swinging pendulum, ask
the students to suggest ways
they might change the
swinging of the pendulum.
Some suggestions would be
to:

462 ) 463
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AREA:  GRAPHING
CRADE: 4-6

COMPETENCY /PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY

1. Pull the weight farther
to one side before you

- . ’ let it swing.

- 2. Pull the weight out only
a little way and let it
swing,

3. Push the weight as you

.- let it go.

4, Change the weigit to a
smaller or larger size.

Accept and try as many
’ suggestions as possible.

Test this hypothesis. Ask
the students how does the
. : number of swings that a
pendulum makes in one minute
; . ; depend »n the length of the
. | ‘ pendulum. Start the timing
) when the weig@t is released,
. : When it returns to the poi

) of release for the first’
time, count "one, two,"
etc., until exactly cne
minute has passed. Have the
¢ students work in groups of 4
. or 5. Have them start with . b5
a pendulum 180 cm long.
Then shorten the pendulum to
150 c¢m, 110 cm, 70 cm, and
50 cm, They will nced to
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| AREA:  GRAPHING
GRADE: 4-6

COMPETENCY /PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS . SUGGESTED ACTIVITY

record their information on
a data chart.

len3th _ '
of Péadqhun No. of SWugs

[nC&#kamlnlmMuk

S0em| 42
70em| 36
Hloem| 29
/50em| 24 . y
. ] I 493cm 22 :

‘ Mmanipulate respondin
tranipu 378y < Vaviakle)

)

Before you have the students
plot their data on a graph,
- . + review the rules for label-

) ing a line graph. Also
review previous line graph
activities,

1. The manipulated variable
(the variable that is
changed systematically)
is plotted on the verti- '
cal axis.

. - . 2. The responding variable
(the variable that is
measured and changes as
a result of or as a

. reaction to the change

, in the manipulated
variable) is plotted on
the horizontal- axis.

*

\ .
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AREA:  GRAPHING
GRADE: ‘4-6

COMPETENCY /PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGCGESTED ACTIVITY

3. Label each axis with the
name of the variable and &
the unit of measure ‘ '
used.

4., The number pairs are

\ plotted as a point.

5. The number scales are
visuglly chosen so that
the graph covers most of
the paper.

6. The number scales do not
have to be the same
along both axes.

QQ; Pena/u/um ’
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o 8y ¥
~
k%,SBO N
v
< oX 20
33
b . 35 %
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AREA:

GRAPHING

GRADE: 4-6

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

6.

Identify and name the manipu-
lated variable (any factor in

a situation that is system-
atically changed or manipu-

lated) and the responding

variable (any factor in a

situation thot changes as a
result of or as a reaction to
the change in the manipulated
variable).

Construct a line graph from
data obtained in an investi-
gation about the growth of a
corn plant.

Identify data presented on a
graph or table that provides
an answer to the questions
being investigated.

Making a line
graph

Identification
of a manipu-

lated variable

Identification
cf a respong-
ing variable

Observing,
controlling vari-
ables, communicat-
ing, measuring,
interpreting data,
graphing

Divide the children into
groups and have each group
plant a corn seed. Then
water it with liquia plant
food. The liquid should
contain all of the materials
needed for growth. The
group should begin measuring
the!plant's growth when it
first appears. Then measure
its tallest leaf for 30
days!

Each group should record
their data on a data chart
similar to the one below.
Of course, the numbegs for
heights and days measured
will vary among groups.

CORN PLANT GROWTH

Height, in

Day Centimeters
0 0

2 .6

. 6 1 _

10 1.5

14 2.5

16 3

20 4
24 5 -~
28 7

30 8




AREA: GRAPHING
GRADE: 4-6

COMPETENCY /PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUCGESTED ACTIVITY

Have the students graph
their data (from the data .
chart) individually. They

will need to identify the
manipulated variable in

their experiment. The

horizontal or x-axis is for

the manipulated variable,

They should identify the

number of days the plant was
measured as the manipulated
variable.

Then they will need t>
identify the responding
variable. The responding
variable is placed on the
vertical or y-axis. They
should identify the height
in centimeters as the
responding variable.

Corn Feant 6»33g§49

X-AXis)

Frmerfers

At In

Graph paper]

3

e
l

#

(Kesponding Véridbl)

(x-axis)

Day
Manipulated
(Hanipulare
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ARFA: GRAPHING
GRADE: 4~6

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

o 474

241

Now they are ready to ‘graph
their data charts to decide
on the numbers that they
will need to graph their
data. Have thém look at the
first column of the data
chart. The first column is
for the manipulated variable
(the number of days). Ask
them to identify the smallest
number that must fit on the
X-axis; the largest number.
The numerals 0 to 30 must
fit evenly on the x-axis.

(c ¥ 30 35 &5 & Ve ¥s sv
))(-QXIS-AoHom Jine on er/’l‘

!/

They will then need to look
at the data in the second
column. It is for the
responding variable (the
height in centimeters). Ask
the children to identify the
|
\
|
|
.

smallest number that must
fit on the y-axis (0); the
largest number (8). The
numer2ls from O to 8 must
fit evenly on the y-axis.
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COMPETENCY/PERFORMANCY OBJECTIVE

FROCESS SKILLS

SUGGESTED ACTIVITY

//e(zé%’fn
Centimeters

" S NNt e w0l

\-axis

Now they are ready to graph
their data. They will need
to look at their data charts
while graphing the data.

The chart has 10 number
pairs. They will put on&
dot on the graph for each
number pair. The number
pairs are:

(0,0)

(2,0.5)

(6,1)

(10,1.5)

(14,2.5)

(16,3)

(20,4)

(24,5)

(28,7) -~
(30,8)
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AREA: GRAPHING
GRADE: 4-6

-

COMPETENCY /PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY

“
\\ ) The first number pair (0,0)
shows there was no growth on
the day the seed was
N - planted. Have them find 0
' on the x-axis. Then find 0
on the y-axls. Place a dot
where the two ltines meet.

-~

Height graph

o

Y Day

llave the children look at

the next number pair

(2,0.5). After 2 days, the .
height of the leaf was 0.5

cm. On the x-axis, find the

N . vertical line that stands ™ -

for 2, -
. Now look at the y-axis. The
height at 2 days was 0.6.

If your students aren't
familiar with decimals, you
could use fractions. You
may want to review decimals
. . before they begin measuring
their plants. If your
students aren't familiar

~om

M C




AREA:  GRAPHING
GRADE: 4-6

COMPETENCY /PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

>

with decimals and fractions,
then use whole numbers. Ask
the students to find the
line that would stand for
0.6 cm of growth. Place a
dot where the line for 2
days and the line for 0.6 cm
meet .

z T

Hesht

Go to the next number pair
(6,1). Ask which line
stands~for the number of
days; for the height. Put a
dot where the two lines
meet., .

Continue locating each
number pair with a dot. The
children may need help with
the heights of 1.5 and 2.5,
For example: where is 1.5
on the-y-axis? Think of it

481
-
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SUGGESTED ACTIVITY

N

PROCESS SKILLS

as half way between 1.0 and
2‘0‘ '

They could compare two sets

of data by putting both sets

on one graph. They would

need tgnuse a key for each
setjdfgszta (for instance, a ‘
dot'ted lineeto connect thet .

dots on one graph and a Y
straight line to connect the’

second set of data on the
same» graph could be used.)

After they hawe drawn all 10
dots on their graphs, they,
will need to connect the
dots with a lirie, Now they
can use their graphs for
predicting (extrapolation).
How tall do you think the
plant might have been at 15
days of growth? On what day
do you think the plant would
be 10 cm long? >

b Corn ant G”(';"jé‘,)
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AREA: MEASURING VOLUME
GRADE: K-6

4

CONCEPT

SUGGESTED ACTIVITY

COMPETENCY /PERFORMANCE OBJECTIVE

-

The student will be able to: -

1. Demonstrate a way to compare
two volumes.

2. Identify which of two con-
tainers has the larger volume.

The amount of
liquid a con~
cainer holds
is a measure
of the volume
of the con-
ta..er

Comparing
volumes

PROCESS SKILLS

Measuring

Measuring,
communicating

249

Put' four clear jars ia a
central location. (Note:
Two of the jars should vary
in size--tall and narrow,
short and wide--but their
volumes should be similar.)
Fill these two jars with
colored water. The other
two jars should be identical
in size and shape, such as
two mayonnaise jars. These
jars should be empty.

i
Tell the children that the
amount of liquid a container
holds i1s a measure of the

volume of the container.

The volume of a container

does not change; the same

container always holds the
same amount of liquid.

Ask the children to find a
way to find out which of the
two water--filled jars holds
more water or has the larger
volume. They can use only
the equipment on the table,
Collect their ideas and have
individual children demon-

486
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AREA:  MEASURING VOLUME
GRADE: K-6

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

COMPETENCY/PERFORMANCE OBJECTIVE

1
~

strate them. The following
are some of the methods that
could be tested:

i,

Pour the water from one
of the labeled jars into
one of the two identical
large containers. Pour
the water from the other
labeled jar into the
second large container.
Compare the water leveis
in the two identical
containers. Tf the
level of the water is
higher in one container
than in the other, the
volume of the jar that
originally held this
water is the larger of
the two.

Pour the water out of
one of the labeled jars
and pour the water from
the second one into the
first. If it all goes
in with some space left
over, the first jar is
larger than the second;

. if all of the water will

not go in, the second
has the larger volume.




AREA: MEASURING VOLUME
GRADE: K-6

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

__PROCESS SKILLS

SUGGESTED ACTIVITY

3 Demonstrate how to measure the
volume of liquid using metric
units.

JERIC 189

Using metric
ynits to
measure
volume

Observing,
measuring

251

A,

3. Pour the water from one

of the labeled jars into
cne of the two identical
containers, and mark the
level of the colored
water on the side of the
jar; then pour the water
back to refill the first
labeled jar. Pour the
water from the second
labeled jar into the
large marked container,
and compare the level of
the liquid with the mark
previously made.

If interest continues,
let groups of children
use different methods to
compare volumes of water
in the jars.

Show the children a

graduated cylinder and
several marbles.

490
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AREA: MEASURING VOLUME
GRADE: K-6

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

(e
£t

PROCESS SKILLS

4
SUGGESTED ACTIVITY

4, Name the volume of a liquid
in metric units.

® | 491

Using metric
units to
measure
volume ~

Communicating

252

Pour 25 millileters (ml)
into the cylinder, and have
someone read the volume.
Remind them to measure
accurately. 1If the grad-
uated cylinder is held at ages
angle while the level ofy the
substance is read, there is
a chance for error in
measurement. They should be
sure that their eyes are
level with the top surface
of the substance when they
read the volume in the
graduated cylinder.

Ask if anyone can suggest a
way to find the volume of a
marble by using the
graduated cylinder and
water. Drop a marble into
the cylinder. Ask what the
volume of the matble is.
(It is the water level
change.)

U] &\A"‘ -\9 w’“‘
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AREA: MEASURING LENGTH
GRADE: K-6

COMPETENCY /PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

<

SUGGESTED ACTIVITY

The student will be able to:

1. Name various units of length
in the metric system.

2. Construct estimations of
linear dimensions of common
objects in terms of centi-
meters, decimeters, or meters.

3. TIdentify a known object that
is approximately the same
length or width as another
object.

Introduce the
metric units of
linear measure
(m, dm, cm)

Units of length
in the metric
system are
related to each
other by powers
of 10 as fol~
lows:

10 cm = 1 dm
100 dm = 1m
Im = 100 cm
lem= 0.0lm
(1/100th)
l dm = 0.1 m
(1/10th)

Measuring,
estimating,
inferring

Divide the children into
small groups and give each
group a meter stick. Have
the children review the
markings on the meter stick.
Ask the children to use the
meter stick to show you the
length of a cm, a dm, and an
m. Have each child measure
width of a finger and reprrt
their results. (A finger is
about 1 ecm wide.) Have the
children measure the dis-
tance from the tip of their
middle finger to the heel of
the palm. This length is
approximately 1 dm. Let.
them measure one child's
"gaint step." The step

. should measure approximately

! meter. Ask the children
to estimate the height of
one child in dm. (Select a
child who is about 1/2 as
tall as the door is high.)
Ask another child to measure
the child, and then compare
the child's height with the
height of the doorway. The
doorway is about twice the
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AREA: MEASURING LENGTH
GRADE: K-6

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

height of the child.
Emphasize that with a mental
image of the child's height
or the door's height, one
can estimate the height of
other objects without having
to measure them.

Note: Estimating is a skill
that requires a familiarity
with a measuring system. In
turn, practice in estimating
leads to greater facility in
the use of this measuring
system.

Play an estimation game. Set it
up by placing three bases 5 to
10 dm apart so that they form an
equilateral triangle. Each
player needs a playing piece and
a scorecard; each pair of
children needs one meter stick
to check estimations of dis-
tances. The first player begins
the game by placing a playing
plece next to one of tBﬁ bases.
The second player puts/his
finger alongside the piece to
mdrk its position. The first
player then moves the piece
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AREA: MSASURING LENGTH
GRADE: K-6

COMPETENCY /PERFORMANCE OBJECTIVE

CONCEPT

;G‘A ' 497

PROCESS SKILLS

toward one of the other bases by
giving the piece a quick push
with his finger.

The first player records a move
on his score card and then
estimates the distance in cm or
dm from the starting point of -
the piece (where the second”
player's finger is to its
position after the move).

SUGGESTED ACTIVITY
l
|

The first player then measures
the distance with the meter
stick. If his estimation was
within an acceptable range (an
estimate of measurement that is
10 units or more should be
accurate within 2 units), he
moves again toward the target

498
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COMPETENCY/PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUGGESTED ACTIVITY

1

ﬂ% base. If not, the second player
takes a turn.

Play continues until .each player
has moved around the triangle,
touching each base in turn.

The winner 1s the player that .
moves around the triangle in the
smaller number of moves.

Note: Variations of the game
could be played using other
metric units of length.

499 256 . 510
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AREA: MEASURING WEIGHT
GRADE: K-&

COMPETENCY /PERFORMANCE OBJECTIVE

CONCEPT

PROCESS "SKILLS®

. SUGGESTED ACTIVITY

The student will be able to:

l. Demonstrate the principle
of an equal-arm balance.

l{llC oN1 .

Using a balance

o

Experimenting

257

The children will compare
objects on the basis of
weight by lifting them with

* an equal~arm balance.

If an equal-arm balance is
not available, one could be
made with a soda bottle,
safety pins, wooden dowel,
.aluminum pie pan, string,
sand, and eye screws.

o rlor clay or cork
tbber sﬁ”ﬁiﬁ\ Satety pins )
A Y ‘ 5creﬂ
woode® eye
dowe! b
ST
v Y
"_: .' .
Y ahymnnunr
e pie pan
A
<

.\‘
MY

$odc'( 60‘/"”&
Lilled with sand
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AREA:  MEASURING WEIGHT

GRADE: K-6 )
COMPETENCY/PERFORMANCE OBJECTIVE CONCEPT PROCESS SKILLS SUCGESTED ACTIVITY
2., Order objects of different Weight is Predicting, A. When two objects being com-
weights by lifting them and the force measuring pared have nearly the same
by comparing them on an resulting weight, an equal-arm
equal-arm balance. from the pull T balance will provide a pre-
of the earth cise method of comparison.
on objects Two objects having the same

weight will balance each
other if they are placed on
opposite pans of an equal-
arm balance.

On a table arrange a col-
lection of common objects
that are sufficiently dif-
ferent in weight sb that the
children can order them from
lightest to heaviest by
lifting them. .Extend this
activity of lifting and
ordering to include a series
of objects that look alike
and have about the same
volume but "feel different"
when they are lifted because
some are heavier than
others. Coffee.cans with
plastic 1ids or similar

. containers filled with
different amounts of sand
may be used.

o
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AREA: MEASURING WEIGHT
GRADE: K-6

COMPETENCY/PERFORMANCE OBJECTIVE

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

Weight is a
force down or
earth~pull of
an object

Measuring

Repeat the activity in A by
using a book, a drinking
straw, a box of c¢rayons, a
ruler, and a chalkboard
eraser. Have the children
arrange the items in order
from lightest to heaviest.
After this review, separate
the children into groups and
provide each group with an
equal—-arm balance. Also
give each group an identical
collection of small objects
to be weighed (toy cars,
washers, bolts, nuts, small
cubes, bar magnets, hand
lenses, etc.). Some objects
should weigh the same or
nearly the same. (Ask the
children to compare and
order the’ assorted objects
by using a balance.)

After the children have had
sufficient time to experi-
ment, ask someone from each
group to report to others
the order into which the
group put the objects. If
there are disagreements,
have the members of one of
the groups demonstrate how
they made their measure-
ments. Variations in
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MEASURING WEIGHT

COMPETENCY/PERFORMANCE OBJECTIVE PROCESS SKILLS

SUGGESTED ACTIVITY

results may be due to any
one of the following
factors:

1, The children may have
used a balance that was
not correctly adjusted.
When the pans are empty
the balance arm should
be level.

2, Some minor variations in

weight may exist among

objects of the same
kind. )

Put an object in one of the
pans of a balance and ask
the children what you would
need to make the pans
balance. Someocne may tell
you to put something more on
the "up" pan or to make the
force bigger on the lighter
side. A good suggestion is
to put small identical
objects, such as paper
clips, washers, or cubes in
the second pan until balance
is achieved. Then the
children can see that one
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AREA:  MEASURING WEIGHT
GRADE: K-6

CONCEPT
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object is balanced by, or
has the same weight as, 1l

paper clips. b
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Separate the children into
groups and give each group a
balance, paper clips, and an
identical collection of
small items to be weighed.
Have them count the number

.of paper clips needed to

balance each object. Ask

SUGGESTED ACTIVITY ’e
|
|
\
|

them to recofd the number of |
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GRADE: K-6

MEASURING WEIGHT

CONCEPT

PROCESS SKILLS

SUGGESTED ACTIVITY

COMPETENCY /PERFORMANCE OBJECTIVE
-
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paper clips needed to
balance each object. Ask
them to record the number of
paper clips on paper or on
the chalkboard. Have the
children compare the number
of paper clips required to
balance each of the objects.
Since the objects are
identical, the results of
each group should agree
closely.

With a large’ see-saw
balance, two children can-
compare their own weights.
Ask the childreén to stand at
equal distances from the
fulcrum (central support).
If the lighter child is
handed several identical
books, one at a time, until
the see-saw is balanced, the
welght of the heavier child
can be expressed as the same
as the weight of the lighter
child plus the number of
books he or she is holding.
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EVAULATIVE TECBNIQUES

2

Methods for evaluating pupils' achievement and progress are an integral part of the instructional
program. Evaluation techniques must reflect kl) the objectives to be reached, and (2) the activities
employed to reach those objectives. Since the objectives are stated clearly, the method of evaluation is
indicated within the objective. The objectives are stated in behavioral terms, the process skills are
identified, and suggested activities are listed. Thus, it is clear what the student is expected to be able
to do after successful completion of a learning activity. The student can demonstrate successful attainment

of an objective by doing specific things which can be observed.

It is important that evaluation should consist of more than just paper and pencil tests on recall of

factual knowledge. A variety of evaluative activities should be used.




