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INTRODUCTION. -~ ' | |
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Children live in a vast, iqterestggk and expanding world of science

and technology.

New discoveries, ne

dimensions of human ggdeavour,

and néw understandings’ change, the facts and events of yesterday.

Rapid

changes in all secters of human activity have produced phenomenal advances _‘

O

ERIC
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in knowledge and technology.’

Such changes influente educational

practices anpd,

the elementary schooi.

In the past,

r

. A
education hqp tend

in particular, the approach to science education in

‘ ~

to.focus on the teaching of N

facts with emphasis on rote.learning. While this is a natural and
obvious goal of schooling, it should not reflect the total educational

* experlence.

Partisularly 1mportantihs the development of those skills

To develop understanding

that lead to orderly inquiry processes.
\\\di proficiency in the.skills of science, children must be encouraged
)

investigate phenomena and solve. problems in an orderly fashion.
vant data,

Observing carefully, collecting rel
inferences, and communicating their

making logical

ideas effectively are con-

.
i

{

sistent with the learning skills which are important in each child's
education" . o -

3

Science is at one and the same time, a "body of knowledge and a
process of inquiry. Science experlences should be based on enquiry
and'shopld involve students in develOp ng and practising the process
skills, in learning new concepts, in develdping psychomotor abilities
and acquiring positive attltudee towards science and self The

" science program refl@cts the importance of all these components in

its curriculum and iastruction. o

. z

L
!




@ PHILOSOPHY OF THE ELEMENTARY
SCIENCE PROGRAM

Elementary science should provide children opportunities to extend.their
curiosity and to learn about the natural world through a series of
planned learning‘experiences. By offering a diversity of interesting and
challenging experiences, the :
science program will involve
\ children directly in personal
rather than vicarious learning,
It is through direct learning
activities that children
develop proficiency with the
. process skills of stience and
P improve their abilities to
think critically. By placing
emphasis on these skills, the
science program will help the
child, to evalsate and
assimilate information rather
than just accumulate it.
Thus, the p?ogram should
emphasize ways of gaining and
‘ processing information rather
than learning information
itself. Content serves as
the context in which
e important skills and
attitudes may be developed.

-

At the Division One level,'the elementary science program recognizes
that the child is in transition through the initial stages of intellectual
development. The program provides opportunity for children to interact
with their environment, to discover relationships and to make simple
generalizations. The intent of the program at this level is to encourage -
and stimulate children™s natural curiosity through exploration and dis-
covery while emphasizing the communication skills to express their ideas
and to learn from others. . ‘ |

— - 1

At the Division Two level, the program prepares the child for more
formal learning by introducing concepts at a more*advanced level. The
program haingains its emphasis on the development}of thg process skills
with students actively participating in "hands-on" learning experiences. . .
A variety of topics from the life, physical and eﬁrch/spéce sciences are
built into the ¢ore program to provide a broad frguewark of experiences.

The program at this level also places an emphasis\qn the environment and -
on energy resources with a view to using them responsibly. )

. N ¢ A

~e
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GENERAL OBJECTIVES FOR SCIENCE
EDUCATION - _:

The: elémentary scignce program is designed ‘to contribute to
the achievement of the overall objectives for science in ’ ;0
Alberta. . . i .
- R . = - D
1. To develop the ability to ihquire and investigate through
the use of science: process skills.

-

s 2. To promote assimilation of scientific knowledge.

3. ° To develop attitudes, interest, values, apbreciations
and adjustments, 51m11ar to those which are recognlzed
\ . as appropriate to the scientific endeavor. . .

4. To develop an awaréness and understanolng of the

environment with positive attjitudes ‘and behaviors

toward its use. -

5. To develop an awareness of the role of science in ‘the
“causes and resolution of some current social problems.

-
< . )

6. To promote awareness of the humanistic implications of ’
science. . .-

- 7‘ 710 promote an understanding of the role that science
has in the development of societies and the impact of
. "society on 'science.
»
8. Tocontribute té the development of vocational know-
ledge and skill. : v .

N - B \

Lo
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DESIRABLE CHARACTERISTICS OF AN
ELEMENTARY SCIENCE PROGRAM -

|

. ‘3 g . . e
The-following statements identify desirable characteristics of an
elémentary science program. The program should: )
- be‘activity-oriented? It should provide for individual &tudent
,activities using-a vdriety of objects through physical manipulation.

N . - be success-oriented. 2 I¢ ;hould allow for the acceptance of
an inquirer and help enhance the student's

student responses 4s
self-concept. 3

- be interesting. The learning experiences should not only be

educational but also exciting in the eyes of the learner. . :
- be relevant. The experience should aﬁpeai to the natural

curiosity of the child about things he. learns, both in the

¢lassroom and-~beyond. : - - -
- be managtable for both teacher and student. The program should .

allow for casily implemented instructional techniques, readily

grasped concenﬁs and meaningfully  degveloped process skills.

be diversified. Exploration and experience’ provided 4n the life
sciences, the physical sciences, and space and edrth sciences N
should be provided. . . Cel

A
S
4

te . ""4
be focused on the child!s natural world. Learnihg through

exploration and understanding of the natural environment and the ,1\\
man-influenced enyironment should be promoted.

- be ingmorated with other areas of study. Concepts and process’
$kills should he cooperatively developed or expanded to other
subject areas. *

develop the inquiry or’process skilyé. The process skills provide
_. for developing logical thinking patterns and .systematic develop-
ment of these skills through the grades.

. ‘consider the psychomotor and intellectual levels of’the chidd
in the provision of learning experiences and expected learning
outcomes .

promote the development of attitudes of respect both for the
scientific process and for the natural environments,

AY

YA

N
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INQUIRY IN ELEMENTARY SCIENCE -~ .

r

.

The teaching.of science as lInquiry is the basic Instructional
strategy recommended in the Alberta elementary science program of'studies.

~ + Learning to inqhire and to think cfitjcally are fundamental to gcience
education and to other disciplines in which organized instruction takes ‘
place. Thé formal learning process, should begin with experiences that

promote development of these skills in their simplest form and in a

context and renvironment appropriate to the age and ability level of the:
learner. “As the' student progresses, new.and challenging opportunities .
should be planned and provided which develop increased profitciency in
cpicicalwphinking. . ’

v . N

Inhuiry, as the word suggests, is a process of logical and ordered
questioning. Questions may arise from a student's own curiosity and from
events and situations that are encountered formally and informally.
Discrepant or unexplained events arising from personal experiences, or
those presented by the teacher in an instructional setting, should -~
stimulate the student to redall previously-learned knowledge and former
experiences and to seek resolutions to the questions or.problems raised.
The.process may result in a satisfactory answer or ‘understanding in the
immediate sense, or may lead to the formulation of a plan to gather
additional information, and to test ideas (hypotheses and predictions)
in the search for solutions and new understandings.

.

’r

. Inherent in the process of inquiry Ts"the development of those
skills and strategies that lead to abilities iw gathering and applying
information toward answering questions and solving problems. “The

inquiry process can be chéracterized'by the’ following components. ) - .

.
. .
& ) .

ARA
OO0

Questioning

© Asking Relevant Questions L
Defining Problems )

3 >

X

.

0 0’0 e 0 4% e 0s

28 Proposing Ideas

Predicting
Hypothesizing

. “ 3
— J L )

T =

-
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Designing Experiments-
. Identifying and Controlling Variables 2R B &4 ,
Determining Procedures ) . s P
e oee n::- :

.

: R S &% Gatheri.ng Information

2 X 5
e o) Oo =:E§§§ 8 Observing
X & WO \ < o Measuring

’

~
]

-

4

Processing Data >

Classifying ‘
Organizing and Communicating Pata
P

e _ Interpreting Data

- . Inferri .
2 oy . - noereing

3 B Formulating Models
: O ’ .Defining Operationally -
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PROCESS SKILLS

-

Problems or questions should lead to.some form of investigation and,
at the same time, be meaningful and relevant to the child. Thus the role
of the teacher as a guide in designing and ensuring that appropriate
investigative experiences occur is crueial in any inquiry-oriented program.
Ihe teacher must be familiar with the process skills and the development
of these skills in the overall inquiry process. Appendix provides
further background on the proceds skills and their development in the
elementary school.

N . ’
) The process of seeking appropriate information based on the questions
or problems at hand should be a required step in most investigations.
lo do this, students need to be encouraged to ‘take risks as they propose -
ideas and strategies to test their ideas. This, involves students making
mistakes and learning from their mistakes. An inquiry-oriented program
provides students with 'the encouragement and materials they need to
ekhaust their own resources before turning to "authoritative" sources
for verification of solutions to problems. The teacher is encouraged to
promote this "atmosphere through the frequent use of questions, (e.g. "Why?
How do you know? How can we test this? How can we find out? What do
you think will happeén? What do we need in order to do it? Where can
we find out? What should we.do next? What happens if?...).

L d
Q'

SKILLS TO BE EMPHASIZED IN DIVISION |

OBSERVING - obtaining information about objects or events using the
five senses. \
CLASSIFYING - organizing collections of objects or events according to
. common properties. ’ s,
MEASURING - comparing abjects actording to size, mass, volume or

temperature with non-standard and/or metric units.

COMMUNICATING -  descriptions or objects, situafions or events in a

manner than can be interpreted by others eg. charts,
graphs, diagrams, oral or written description.

Lach of the four basic skidls should pe introduced in grade one and
extended in each successive grade throughout the elementary school years by
use.of appropriate activities. This implies that the carly, experiences
should be simple in nature and sequentially developed toward more demanding
ahd complex experiences. .

-

.







SKILLS TO BE EMPHASIZED IN DIVISION H

INFERRING -

PREDICTING ~- .

CONTROLLING
VARIABLES -

INTERPRETING
DATA -

DEFINING

OPERATIONALLY -

HYPOTHESIZING -

-

LIRS

SN L

FORMULATING
MODELS -

DESIGNING
EXPERIMENTS -

*NOTE :

‘identifying patterns in collectlons of data in order to

'and obberved *

JFurther investigation may, be requ1reﬁ to test and revise

4
- <

.~ w w o,

a thtatlvé*prlanatlon or conc1u51on based on observatlon
and prlor experience. .

~
the use of existing data, 1nformat10n and perceptable patterns
and trends.in ordér to suggest future outcomes and occurances.

> e

identifying factors which influence the outcome of an’
experiment and manipulating variables in a structured I
manner to dedbnstnate their effect.

predict, draw coiclusions or formulate hypotheses

objects and events are defined in a way that can be Lestod

proposing a tcnta(1ve ehplanatlon, based on previous g
obsexvations, for, the occurence of" caiset of events.

such hypotheses~.

- N . . . )
the creation bf’phy31ca “or mental models to describe the
behavior of something t at>Ms unfamiliar in’ terms of , S5
something whose behav1or is familiar. :

planning and tarrying out an investigatidn involving
combinations of the process skills in answering a
question or solving a problem. . -

The skllls of formulatlng models, hypothe5121ng and

designing experiments can be 1ntroduced@£h~the latter

stages .of Division II, providing the studeat can T
demonstrate profic1enoy in the previous skills. and is
ready for more abstract and independent investigation.
At the elementary level these skills will probably be
most commonly used with duite.structuréd guidance by
the teacher especially in problem solving situations. .

‘ »-
L
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PSYCHOMOTOR SKILLS
. | o

Psychomotor skills include those skills which involve a coordination
between the intellect and muscular movement.. In the science pragram,
psvchomotor skills are involved in handling and manipulating a variety
of materials such as water, sand, rocks, soil, magnets, magnifiers, electrical
¢quipment and 1ibing things. In some cases, the skills involve veEry

Foe
‘

specific’ movements requiring careful hand and eve coordination (e.g.

measuring activities using balanc&§, metre sticks, graduated cylinders
and thermometers). 1In other cases, ‘the movements are more large muscle

- - * ’ - - - 3
based and simply learned (e.g. feeling objects for texture, pourigg liquids

and judging the mass of an object by its heft).

In general, the teacher should take advanéage of whatever oppor-
tunities are available to involve students in psychomotor activities. By
s0 doing, student skills can be practised and refined at a pace fitting
to the student's own development. )

P .

Because of the complex nature of psyé%omotor skill development
there has been no attempt in this guide to provide a prescribed program
in detail. However, some basic guidelines for skills which should be
developed have been incfuded in the core program outlines.

. .

. b .
¢ . ’ “
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ATTITUDES ) . *

. .
Mtitddes often determine what ve do in given situations.. Whether

we try something or give up, whether we consider something worth caring

about or upimportant;. all of these are based on attitudes. The develop-

ment of strong positive attitudes towards self and subject matter is

ore of the main goals of all school programs.

In*the elementary science program particular attitudes to be
developed incdude: .

- an awareness, appreciation,” and interest’ in the environment, and
the need to displav a responsible attitude toward its con-
servation; *

- an appreciation of the beauty, uniqueness, and interdependence of

I3 - . »
all living things; )
- an appreciation of science and the scientific enterprise in terms

of the impact.it has made on our lives. .

- an interest in the value of science, as a means of understanding
the world; and

- an awareness and concern. for the responsible use of energy-
resources., - '




'“

E

]

O

- : " -
In addition to.these attitudes, the teacher should also encourage
the development of: !
\ . '
= self-confidence on the part of students in their own developing
abilities to explore and interpret objects and events in their
own local environment; and T
. »
- a continuing interest in cach area of science studied.
. i .

Development of attitudes in the classroom is usually based more on
what we¢ do than on what we sav. Moral lectures on appropriate attitudes

®are not nearﬁy as effective as the good example of a classroom teacher.

Students use teachers as models; if they see teachers setting a good-
example, theyv will be influenced to do likewise. On the other hand, if
students gee“a teacher who says one thing and does another, thev may
adopt this pattern of behaviour as well.

For example, forfthe c¢lagsroom teacher to convey "an awareness and
responsible use of energy resources” it would be appropriate for students .
to see the teacher taking deliberate steps to turn off lights when not
needed, tlose windows and doors, and making wise use of paper and other
school resources. Having set a good example, it is then appropriate
for the teacher to require a similar standard for students, and to
bufld good habits that will reinforce a conservation attitude. .

To increase the depth of student attitudes, it mav be"helpful to
discuss some of the implications of our actions. For example, if the
class has been studying living things leading up to the development of
"an appreciation of the beautv, uniqueness and interdependence of all
living things" it may be appropriate to look at the students own impact
on the school environment and the school yard. How aware are students
of living things that are found in their own school vard? What effect
do students have on flowers, trees, grass, carthworms and insects that
may live 'in the yard? Are these living things to be valued or should
thev just be taken for granted?

The care given to living things kept.in the classroom is particularly
important to attitude development. In the eves of the student, what
appears to be more important, the welfare of the plant or animal kept in
the classroom or the expediency of using the animal to teach a concept?
Students will be sensitive to and aware of the apiroaches used by the
teacher. If the teacher is concerned and sensiti e, in time the

students will be also. ¥ s
L4
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. SCIENCE CONCEPTS .

. - : R \_.\

The elementary science program of studig§ focuses upon three major
corbcept areas: : ‘ ) ' ’
i)  Matter and Energy . ¢

ii) Living fhings and Envirénment -
iiy) Eafth, Space and Time.

For each Division, topics of study have been identified within
each of the concept areas. The student will have an opportunity to
develop ah understanding of the nature of the 'world through the study
of concepts in life science, physical science and’earth-space sciences.

The topics of study are intended to serve as a general survey of
the concept areas identified. The intent is to provide students with
an introductory understanding of certain aspects of the concept area
without delving into great detail or emphasis on abstract ideas. The
developmental level of the student must be a prime consideration when
presenting concepts that are of an abstract nature. Wherever possible
the 'subject matter should be introduced through an activity based
experience, ’

Many of the concepts introduced in the elementary science program
are further developed, extended, or maintained in the Juiiior High
science program.
where concepts can be dealt with at a more abstract or complex manner.

12 -

It is at the Junior High grades or higher, in particular,
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PROGRAM STRUCTURE

A. CORE-ELECTIVE FORMAT C

-The program of studies consists of core and elective componen
The core program consists of skills, concepts and attitudes that are
.o be learned and developed by all elementary school students in Albekta.
The suggested allocated time for teaching the core program éhould.ran e

between 70-80% of the total time allotted for science instruction. ,
, A

-The elective component provides an opportunlty for teachers to
choose from a variety of topics in order to complete the program in the
time given to elementary sc1ence. Teachers may select from chapters in
text programs, appropriate commercial units of study, and locally’ 4 ) .
developed units. The intent of the elective component is to provide
teachers with greater flexibility in planning their programs to meet
student needs and interests and to utilize local resources.

Y

»

B. RECOMMENDED MINIMUM TIME ALLOTMENTS"

The chart below describes the suggested time allotment for .
elementary science by Grade:

N
Grades 1,2: 75 min/wk
Grades 3-6: 100 min/wk

¥

C. DIVISION SPECIFIC OBJECTIVES

The program of studies defines the skills, content and attitudes
to be develOped and acqu1red at the end of each Division. Hence, the
curriculum is Division spéc1f1c and not grade specific. This has been
done to allow for selection from the prescribed resource alternatives.

~

~




4

‘D. LEARNING RESOURCES R '

.

Four resource alternatives are provided: R

. {
. Resource Alternative One:
* X

. Resource Alternative Two:
o

- T
¥ 4 T .
3 -
.

N

Resource Alternative Three:

\ !

Science, Berger, et al.;'HougBton Mifflin '
Canada, Ltd., 1979.

AddisonsWesley Science, Rockcastle, et al.,

Addison-Wesley Canada, Ltd., 1980.

Les Chemine de i Science, Rockcastle, et al.,
French edition{ Addison-Wesley C&nada, Ltd.,
1978, ’

Explgr{ng Seience, Blecha, et al., Double-

I
Resource Alternative Four:

and

)

- 11)
111)
iv)
v)
vi)
vii)
viit)

(a) Examining Your E%bironment, Wentworth et al., Holt, Rinehart

day Canqda Ltd., 1977.

%

Multiple Reference ' .o

Winston, 1976-1977.

Ecology of Your Community

- Mini Climates

Pollution

The Dandelion

Birds

Your Senses

Small Creatures . y
Mapping Small Places :

, (b) 'EZementdfy Science Study (ESS), Education Development Cen}er,
McGraw-Hill Ryerson, 1967-1975. '

)
1)

7
iv)
‘ v)
vt)
- vit)
viit)
zx)
x)
. xz)
: xit)
x111)
xiv)
xv)
xvt)
xvit)

‘Opties '

Growing Seeds " :

Light and Shadows v b
Life of Beans and Peas
Clay Boats

Sink or Float
Starting From Seeds
Brine Shrimp

Gases and Airs
Bdlloons and Gases
Changes

Attribute Games .
Pond Water ' ' -
Small Things

Ice Cubes:

Behavior of Mealworms
Coloured Solutions

19

14 . . - . ' >
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N

xvitl)  Mystery Powders
. xix)  Whistles and Strings .
" ax)  Musical Instrument Recipe Book -
#xl)  Batteries and Bulbs ‘
. zxit)  Heating and Cooling =
xxiii)  Kitchen Physics .

.‘ (¢c) Secience in Action Series, MacMillan, et al.,
Ryerson, 1973-1976.

i) - The Outdoors: Studies for Open Places

- 11)-  The Dutdoors: Studies for Woodlands
it1)  Studying Birds . .
tw)  Studying Soil
v)  Studying Insects ° ‘ . .
vi)  Studying Streams .
vit)  Studying Plants
“i)  Studying Mammals

(d) Rand Melally SCIIS, Thier, et al., Gage Publishing Co.

‘Physical/Earth Science Sequenceg

- ' Level 1 - Material Objects
Level 2 - Interaction and Systems
Level 3 - Subsystems and Variables
Level 4 - Relative Position and Motion
Level 5 - Enerfp} Sources
Level 6 - ScientiFic Theorigs

»

(¢) Sectence: 4 P}'ocesé/ :.4pproach II,

-

- ¢)  Grade 1 - Modules 1 to,15
1)  Grade 2 = Modules 16 to 30
?i7)  Grade 3 -'Modules 31 to, 45 ot

S

McGraw-Hill

’

, 1978.

v
/ ’
‘

(f£) MacDoriald 5/13 Science, Richards, et a_l.,' GLC Prui')lishers Ltd.,

1973~76.

1Y .
€

i)  Early Experiences, Stage I !

it)  Change 1 and 2 and Background ‘ ;
i1i11)  Farly E’xplorﬁztions - Using the Environment
tv)  Investigations, Part 1 and 2

v) | Tackling Problems, Part :1.and 2 , .

s L

(8) Energy Literary ‘Series frades 1-6, S.R.A. Publishers, SEEDS

Foundation. <

’ ~

2.
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E. RECOMMENDED RESOURCES FOR THE ELECTIVE -

1

et al., Holt, Rinehart and

Education Develoment Center,

1. Eramining Your Envirovment, Wentworth,
Winston, 1976-77. / ‘
1)  Rumning Hater . .
i1)  Trees
* £11)  Snow and Ice
tv)  Astronomy
2. aZementary Science gtudy (ESS),
, ' 1967-1975.
1)  Structures
ii)  Batteries and Bulbs II
i1i12)  Stream Tables
iv)  Rocks and Charts
.v)  Drops, Streams and Containers
vi)  Pendulums ‘ - ' '
vit)  Mapping
viii)  Microgardening
 ix) Eggs and Tadpoles R
. x) = Tracks
xi) Daytime Astronomy
&it) Budding'ﬂdigs

1973-76.
i)  Time - Stages 1 and 2 (Background)
i1)  Trees - Stages-1 and 2
141)  Ourselves - Stages 1 and 2
iv)  Minibeasts - Stages 1 and 2 . R
1}
4. WEDGE Resources;—Western Education Development Group,, Unlver51ty of
Brltish Columbia, 1973“?? : . _
_J . . ‘
i) There ssg;rt in the FOrest
i1)  The SnowBaok
ii1)  Seeing Through Trées
iv)  The Pond Book
v)  The Creek Book
‘ vi)  Science on-a Kite String
vii)  The Jolly Green Classroom =
viii)  Grounds for Erosion . -
ix) Classroom Cameras
) Cast Your Class to the Wind
xi) Kids and Kites

3.  MacDonald 5718 Sozence

Richards,. et al.,

- 23

GLC Publishers Ltd.,
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DIVISION ONE CORE CURRICULUM

"The major emphaszs of ‘the Elementary Secience program is on

_ the deveZopment of the process skills Wwithin the framework of an
inquiry approach to teaching science.”

: 13 ) .

KEY PROCESS SKILLgﬂ ohserviﬁg, measuring, claésifying, communicating,
inferring,* predicting.

AN

\ -
»

* to be introduced toward the latter part of Division One.”
LN

TOPIC OVERVIEW: For Division One

A. Matter and Energy

Properties of Objects: 4 . '
* Properties of Matter
Energy

» . 3

B. Living Things and Environment.

Living Things )
Plants and Animals
Environment . N

C. Earth/Space/Time.

Ordér and Time

.
»

.

R I
Note: For each topic of study-both the subject matter and skills to
be taught have been listed. An attempt has been made to in-

‘clude appropriate attitude 'Statements. As well, elective
topics related to each area are suggested as possible
extensions of—the core topics. The suggb§tions provided in
the Comments and Possible Elective sections are not
.prescriptive in nature.

! 26 ZBESY
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MATTER AND ENERGY - DIVISION |

PROPERTIES OF OBJECTS * .- ' N

. T 0
..“ . N . L v

&

Subject Matter o I

- ObJects can.be 1dentified grouped and ordered on the b351s of
- physical properties such as colour, hardness, size, shape, texture, mass,
volume smell and sound . ’

3
[N

3y

] '. “, . . . i o
Skills o ‘ o _ o o
Stuydents will: ' ‘ ‘ ‘ c .

-

OBSERVE. the properties of objects using their five senses.
LCOMPARE, ORDER and CLASSIFY obJects according to .one or more } )

¢ properties. - ~
- DESCRIBE and RECORD thelr-obser&atlons of properties of obJects. r
.' 4 ‘ ‘(‘ ' . { { ‘ P / 4
B I
< Attitudes ' L - Comments
Students w1li develop an awareness Teachers may find the'time devoted
of the importance of .the five sensgs to this unit in some resources to
in helping people to find out about || be excessive.
the world around .them. - o A CAUTION: -
g " - [ -

Children should be madé aware of
the dangers of tastlng ‘unknown

. substances, X
Possible Related Elective Topics
Crystals ' L. Soil studies ,
Céllections of leaves Hand lens study. S
Rocks and -shells | : Attribute blocks ‘
. g ) Magnets <

™




ASE
~

1
o+
- «-.‘.~ e "

MATTER AND EﬁERGY DIVISION |

PROPERTIES OF MATTER .

e [

Subject Matter

Matter occupies space, has mass and can be classified into three
distinct forms. Solids,

I3

Solids tend to retain their shape. -

tainér, can be poured and .form drops.

Gases occupy space, exert pressure

and some are odorless as well as colorless.

Matter, can undergo changes

when properties such -as size, shape and state change.

liquids and gases each have distinctive properties.
Liquids take the shape of their con- |

L4

Y
A ses

Ski“s ’ " R , ‘. o ¥ .

Studenrs will: ’ S o . .
ﬁ ;...‘.‘

- CLASSIFY given materlals as solids,;llquids or gases.

.— OBSERVE properties and behavior of solids and CLASSIFY them according

to: - -

.B)
"
95

- g) metallic -lnon-metallic
float -. sink

e

soluble - 1nsoluble
magneclc - non—magnetlc

y ©

il 2

- OBSERVE samples of Iiquids and CLASSIFY_them accordlng to the degree
of other properties such as: .-
a) colour™ " S
transparendy to 1ight ) . -, )
c) viscosity ' ) ot
- OBSERVE and DESCRIBE matter undergoing changes such as free21ng,
melting, evapor?tlng, hearing, cooling. -
- OBSERVE that gases occupy space and exert pressure, . .
-~ MEASURE and ZOMPARE masses, and volumes of samples of matter. . N
- DEMONSTRATE various methods of organ421ng and displaylng information
gathered

3 .

.




Q

| e

!

. o ./
Attitudes '

Students will understand the im-

portance of gathering information

through various tests to detérmine’

characteristics of a substance.

Comments d
Kitchen and houséhold items are
a relevant source of materials for
this unit. o

-Childgen can construct simple balances
using readily available classroom
materials. : . T
Acfivities using eye droppefs,
hand lens, develop necessary

. psychomator skills.

~

balance

S,

~

Possible Related Elective Topics -

Magnéts,

RIC

, ".Kocks )
Crystals B Candles
- Balances .
. ! . !
» = -
L ] - ‘ .
. , .. ]
Ay
< [
. .
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4
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MATTER AND ENEQ:Y-DIVIS!ON'I e

ENERGY B

4 ) ;

YA

Subject Matter . . N
, Heat, light, sound and electricityare commonly recognized forms of e
energy. The sun is identified as the primary sourégﬂpf the earth's energy
(both heat and light) as all plants and animals fuse its energy. Humans .
are capable of regulating their use of energy. ' . . .-
. ‘ - - h ' -« ‘ : ’
Skills o : ' s
’ Studeﬁts'will:_ = ) a Co. N
- NAME, DESCRIBE and CLASSIFY some sources and forms of energy (heat,
. ) light, sound, e;ectricity). . N -
i | - MEASURE changes in heat energy using a thermometer. .
- DESCRIBE, COMPARE and DEMONSTRATE behaviers that conservg energy in
their environment. . . :
- IDENTIFY the sun as the primary source of the earth's energy.
. - DESCRIBE'and‘DEMONSSRATE ways we use energy in our daily lives. " °
?
o . ) ‘ ' e o
Attitudes Comments S ,
: Students. will develop an awareness -Behav;oré that demonstrate ré—". ’, _ .
of tHe importance of the sun as an sponsible use of energy should
energy source for living things. be stressed. :
. . T . v 3 ~ M
. Develop an awareness that they can Alberta -Energy materials or locally.
exhibit behaviors that.demonstrate developed units are excellent
' responsible use of energy. ) ~ resources for this topic.
S , Y N \ 1
Possible ‘Related Elective Topics Coe - .
Seasonal chgngeé ‘ I Light e
. Shadows !
1 . 4
b { -
\ . oo
. '\ﬁ#‘ ’
v 7
N ) ‘

1 4 . ) A‘ ’ - . 24 -
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. LIVING THINGS AND ENVIRONMENT - DIVISION |

LIVING THINGS .
- A4
. Subject Matter
. , . .

All those things which require food and water, grow and reproduce are
classified as living. Objects not having all of these properties are classed
as non-living. : -

. !
Skills
Students will: .
7 " — CLASSIFY objects as living and non-living. .
- OBSERVE, DESCRIBE and CLASSIFY living things'according to their unique
) characteristics and behaviors. !
" >
. Kl
d / .
~ ' o ! 0
. - | Attitudes . | Comments .
Appreciate the importance of collect~|| The Flora and Fauna‘&i Albert%
ing and organizing data. . Heritage Learning Re$ources Kit ,

] L ] provides the teacher with a variety
Ap?rec1ate the uglquenessiof living of photographic material that can ,
things and the va}ue‘of life. be used for topics in the Living

Things and Environment section.
- - ) N ~ 5 0
Possible Related Elective Topics
Molds o : ! Crystals
’ '
3‘ " * -



' PLANTS AND ANIMALS

Subiject Matter

» Plants ‘and anlmals are living organisms. Each has its specific

characterlstlcs aitd particular needs to sustain life. As living things,
-all plants and animals grow, require food, water and air, respond to
. their environment and reproduce their own kind. Plants differ fr
animals in specific ways relative to the food they eat, “how theyfpgtaln
it, react to stimuli and move. Plants and animals live in the habitat
for which they are best suited. ‘

-

’ Skills

Students. will: . .
1 4
- CLASSIFY living things as plants or amimals.

- DESCRIBE and CLASSIFY plants and animals in various ways, e.g. 1ocomot10n,
habitat, groups with common characteristics. -.
OBSERVE, MEASURE, DESCRIBE and RECORD stages in growth of plants.
OBSERVE and DESCRIBE characteristics of seeds, e.g., size, shape,

dlspersal '

q
DESCRIBE proper care of plants and animals such as pets.

* \
S

Attitudes - Comments

Students will develop a sensitivity Students should have the opportunity

and respect for living things. ‘of planting seeds and carlng “for

Develop a positive attitude about _Plants themselves.

the importance of providing necessary| | Children at this ‘age welcome the
ﬁcare‘foreliving things. . ) responsibility of caring ﬁer'classroom,
o -} | animals and plants. )

A

Construction of classroom terraria ,
and/6r aquaria can promot investigation ,
of different habitats and stimulate .
class interest.




~ .
CAUTION:  Teachers need to be aware
of student allergies to plants. and
animals before inttoducing these into
the classroomn,

Possible Related Elective Topics

Alberta Flora and Fauna units Terrdria/aquaria

Pets y R .. Trees « . .
Classroom animals , Life cycles ( e.g., brine shrimp,
Indepth study of a particular mealworms) .

species (e.g. Alberta's :

previncial bird)

.




~LIV|NG THINGS AND ENVlRONMENT DIVISlON I

ENVIRONMENT /

-

-

. Shbjéct Matter

Our environment includes all of our surroundings, both'man—made and

. patural. It plays an important role in our lives. Humans can change the ,
.environment in -many ways.

-
.

»”

)

/

Skills L

Students will:

1

~* OBSERVE, IDENTIFY and DESCRIBE those changes in the environiien E;fﬁ E

have resulted from man's activities.

.

S

~ INFER the consequences or outcomes of changes, both man-made apd
natural, which occur in the environment. : ' .
~ IDENTIFY various parts of an environment and begin to infer their

interdependence.
: i

s

Attitudes

!

Students will develop an awareness

and sensitivity toward the epvironm-
ment and begin to recognize 1nter—

dependencies.

‘Appreciate the importance of actively

participating in the protection and
improvement of the environment.

Comments C

This topic. should be dealt with
primarily through outdoor studies
and interaction with the environment.

Recommended use of outside resource
people -~ e.g.,

- Fish and Wildlife

- Alberta .Environment

Possib!e Related Elective 'fopics

. N
Different environments (e.g. desert,
prairie, forest, alpine)

. Animal’ studies

Soil studies

Al

Winter studles -~

Environmental studies (e.g. pond wafer,
streams, pollution)

28
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"EARTH, SPACE, TIME - DIVISION |
' ORDERANPT]ME- R '

\

Subject Matter

Events may be regular or irregplar in frequency and order. Some events
occur in sequences that have'varying time durations. Some changes such as
) freezing and melting, are reversible, and others,.such as’' rusting and rotting,-
g are not reversible. - : ' ‘

s ~

Skills o, - L

.Students will:

LY

. = OBSERVE, DESCRIBE, MEASURE and RECORD changes that occur in their '
environment, , .
-~ OBSERVE, DESCR¥BE and MEASURE changes that occur over varying periods
of time. : ' - S _
- OBSERVE, DESCRIBE and ORBER changes that occur in @ regular pattern. '
- INFER that observed changes may be classified as. reversible.

o~
o EN

Ay

D

. 4 .
Attitudes - : Comments
Apprqciaté the importance of collect- Examples of changes that the students -
-ing, organizing and recording data. ‘|| could investigate are day/night,

seasons, weather, plant and animal
growth, freezing/ melting, rust;pg/
| rotting, crystal,and mold growth,

Recognize the continuity and in-
evitability of change.

and erosion. : '
. . . .
x : > hd
' - .‘ "’ ' " -
Possible Related Elective Topics ‘ g
. \ . ' 1
~Crystals Co - - Seasons
Dinosaurs " Molds . -
Fossils ) . Stream study. i
! v " ':}' :.‘ 'i Y
[] ’ ' ) A
Y -



EARTH, SPACE, TIME - DIVISION |

ELECTRICITY T I LT

. Subject Matter ; S . , - .

Electricity is a form, of energy that can be transmitted through a »
variety of materials. Simple electric circuits can be constructed using -
a Bulb, wire and a cell. In a simple circuit, components of the system
can be manipulated to demonstrate their effect on the circuit. Circuits
can be open (incomplete) or closed (complete) Certain materials are

s

better conductors of electrlcal.energy than others. . )
' A
©, .Skills
Students will: : A .
= .CONSTRUCT simple electric circuits using a bulb, wire and a cell.
K -~ CONSTRUCT and DEFINE OPERATIONALLY open and closed circuits.
- CONTROL VARIABLES in a 51mple circuit to show their efféct 6n the {
circuit. - :
=/ PREDICT the effects on simple circuits when bulbs, wire and cells
are connected in different ways. . .. ‘
« — INFER the path that electricity travels in. hidden circuits.

‘-~ TEST the transmission of electrici'ty through a.variety of materials,
and INFER that some materials tonduct electricity better than -

others. - -
[ .
Ao Y - L] LN
Attitudes - : | Comments_-
, Appreciate safe use of electricity. Students should have experience in
. Appreciation for increasing import- | jusing batteries, bulbs and wire in
- - ance and role Qf electricity in ’ exploring diffepedE«ways to make >
related technologies. simple circuits.’ “Such experiences .
' . will not only, aid learning-but also
o - — help students develop psychomotor skills. B
¢ , CAUTION: * Electrical sources should ]
' be limited to dry cells. .
' .| Possible Related Elective Topics )
Magnets and electromagnets’ Constructing electrical models
30 !
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DIVISION TWO CORE CURRICULUM-

lL Y . ° - ) !
P .
"The major gmph&sismof the Elementary Secience program is on the |
development of the. process skills within.the framework of an -inquiry {

approach to teaching science. "
[ 4

.
n

" PROCESS SKILL?: observing, measuring, tlassifying, comMUnicéting,inferring,.

predicting, controlling variables, interpreting data,
defining operationally,* formulating model§,* hypothesizing;*
experimenting.* - ’ :

\n

L4

TOPIC OVERVIEW FOR DIVISION TWO =«

N

to be introduced with lighter emphasis ' . -

- Al

oo
"

~

N

.

P

A, Matter- and Energy . . /

Changes in Matter . ros )

- Sound ; ) - -
Light - . . M
Electricity ’ ’
Energy Resources and

Conservation

B. Living Things and Envf&onment

» Environmental Factors .
Adaptations ; s

~

Ecosystems and Environment

B . . \ L
C. garth/Space/Time ‘ ?’ . ,
1 4 - v

4

Weaéher
Water and Land ot

N

‘Note: For éach topic of study both the subjeet matter and skills ‘to be

taught have been listed, An attempt has been made to include . ~
appropriate attitude statements. } As well, elective topics related

to each area are suggested as possible extension of -the core topics.

The suggestions provided in the Comments and Possibple Elective

sections are ic_)_géyéscriptive in nature. : -

[

~ ° ]

“?
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MATI'ER AND ENERGY - DIVISION il

| CHANGES IN MATTER ‘ g ' i

;
7

.o -Subject Matter » . o PR

Watter can be changed in shape, size, state, and composition. Energy
is involved in every dhange in matter, and in such changes some energy,is
. lost to our use. Adding energy may result in changes of physical properties
as well as chamges of state such as meltipg and evaporating. Removing
| energy leads to condensing and freezing as well as size changes. Changes
of shape, size. apmd state are usually easily reversed Changes of
comp031t10n such as rusting or burning usually involve relatively larger
amounts of energy and are not easily reversed. -.. !

.
~ I3

Skills , - . o~

Students will: : i .

OBSERVE, DESCRIBE and INFER changes in the ‘state, shape, size and’

composition of matter. 1o

‘- INFER that change has taken place by using such 1nd1cators as °
litmus or BTB. . .

- OBSERVE that heating matter results fn expansion and coollng results
in contraction.

-~ OBSERVE processes §§ch as rusting and burning and INFER that such

° . processes result in changes in composition because they are not

' easily reversed.

- OBSERVE procesg such as meltlng/evaporatlng, free21ng/conden31ng

and INFER thaﬁ such precesses: result in changés in state, shape

or size because théy are easily reversible. ¢ .
3 P | .
. Attitudes - ' Comments
, - | Recognize that change continues Students will have difficulty reecognizing
to take place in their environ- that energy is conserved, in most changes,
° ment. e or that it is involved in such processes
as rustlng; “It is not easily measurable

or observéd in many cases. Note that

o expansion of water when it freezes is a | ,
rare exception to the common occurrence

\\ of matter contracting when cooled. ;

. .
J ) . A '




CAUYION: Safety considerations are
important when dealing with very cold
‘ -, or very hot materials.

> . LIS
.

Possible Related Elective Topics ‘ ' o

: - Crystals




o e -, -~

SOUND =~ | o -

Subject Matter o . .

éound is a form of energy produced by vibrating objects. Sound travels
only through matter and in all directions from the source. Sound may be
transmitted, reflected, or absorbed. Materials differ in their ability to
transmit sound. fhe loudness of a sound decreases with the distance from
the source. Sounds that are unpleasant~because of loudness and other "

~ characteristics are termed noise.
- ‘},

Skills . ‘ B ; :

Students will: - o e

- OBSERVE, DESCRIBE and _DEMONSTRATE conditions necessary to produce sound.

- IDENTIFY and CONTROL varisbles.that cause _changes in gound?”

- OBSERVE and INFER that solids transmit sound bhetter than liquids and
gases. ’ )

- OBSERVE thaf sound” becomes less audible as the distance from the -
source increases-.

- DEMONSTRATE .that materials vary 1n their ability to transmit

" or. absorb sound. {

—~ DESCRIBE 'somé of the p0551ble effects that sound of varlous kinds

has on people and the environment.

reflect

K
-

Attitudes - Comments

s

Develop positive attitude con-
cerning the impact of excessive
sound on our health and.well

being.’

A

AN

.The ﬂast item in Subject Matter Wlll allow
students an opportunity to explore pleasant
aspects of sound (e.g., music) _ as well as
identify and dlSCuSS sources of noise, and’
the impact noise has on people and the
£nvironment.

w . R ~

-

Noise pollution .

Possible RelatedEIeetlve Toplcs Cos

" '

Waklng s1mple mu51cal instruments

.34

" Acoustics LYo 3
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MATTER AND ENERGY - DIVISION il .

» -

LIGHT

r s .
" Subject Matter : e ™
. Lisht is a form of energy' that tends to travel in straight lines and
can be reflected, refracted and absorbed.” Materials differ in their “-

ability to influence light. The intensity of light decreases with the
distance from the source. White light is a combination of all the colours

_light. -~

’

. of the spectrum. Prisms, lenses, and mirrors influence the behavior of.]J
¥
/
3

Skills g : | .
Sfudents will: s

- DEMONSTRATE that a beam of light can be reflected or refracted, and the
degree to which this happeng depends on the colour, lustre and .compo-
sition of the material. )

- OBSERVE, that an bbject can be seen when it reflects light, or is a
source of light. )

OBSERVE light reflecting off a mirror and INFER that light usually
~ travels in a Straight line.

~ PREDICT possible paths of light under various conditions.

—-. OBSERVE that light becomes less intense as the distance between the

.

observation and the sourte ‘increases. « ‘ .

- _ OBSERVE and DESCRIBE the effect that .lenses, mirrors and priSms have
_on 11ght. . ’
rl ™ \ N

Attitudes ) . = || Comments C
Students will develop'an appre- 1t is advisable to use a clear aquarium
ciation of instances where light or vertical filament bulb in your light
and 0P£1CS are useful in every- box for light refracdtion investigations.
day life,

v Lite ‘ { . Activities using lenses,.prisms, mirrors
Value' the fmportance of the eye,. (mirior cardsiigilp students develop
understand the p@oblems ac- ] psychomotor s Se
companying blindness and obey CAUTION: . Instruct the-children not
eye safety principles and to observe direct saslight.
practices. . > .

“ ~ ,
> 35
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. .| Possible Related Elective Topics | .
| Optical illusions

Pinhole photography
. ' Study of the spectrum *

«?y
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MATTER AND ENERGY - DIVISION Il .

ENERGY RESOURCES AND*CONSERVATION

e

Subject Matter - S | \l.

Energy exists in many forms and can be classified as renewable or
nonrenewable. Alternative energy resources include: ‘wind, ruhning, water,
biomass, solar and nuclear. ' Intensiye epergy use by man has resulted in
changes in the environment.  Conservaticon of energy and development of
-alternative sources are essential to our future Well-gelng /

~

\

Skills - : | o o

Students will:

-

- IDENTIFYand DESCRIBE examples of energy formsaand uses.
- CLASSTIFY engrgy resources as renewable or nonrenewable.

-~ COMPARE alternative energy spurces, e.g., solar w1nd,and nuclear
) energy.

—V’GATHER ORGANIZE and INTERPRET data about energy use and INFER the
effects of this use on the environment. ‘' !

-~ DEMONSTRATE ways in which energy use can be conserved in the home and .

the school.
/ -~
Attitudes Comments -
Develop an awareness that can This topic is conducive to integration
exhibit behaviours that demon- ‘with Social Studies. Principles of
styate responsible use of conservation are readily adapted to
energy. . . daily behaviours in the classroom °
- such as turning out lights, etc.
] ’ '

-

Possible Related Elective Topics

Models of solar ‘collectors Hot dag cookers
. a . Windmills 4 r o
. : . -

e . 37
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LIVING THINGS AND ENVIRONMENT DIVISION Il

ENVIRONMENTAL FACTORS . o . :

Subject Matter - ' z

Organlsms live in habltats that have environmental factors §avourable
to their survival. These environmental factors include temperature, light
and moisture. Organisms respond to changes in the environmental factors
within their habitat. "

—

Skills - ' X ' -
Students ill: ’ ,

- DESIGN 2nd CONSTRUCT systems to determine how organisms respond to
changes in their environment.
- CONTROL VARIABLES such as temperature, light and moisture and describe
’ the response of the organlsms to these changes.
- INFER the types of natural habitats of organisms on the basis of their
response to factors such as temperature, light and moisture.

.

-~ - N N -

Attitudes . | Comments
Acquire a sensitivity for the Students should have experiences in -
nature of systems. Recognize the|| planning and arranging ways to find
importante of considering the out how organisms such as mealworms
interdependence of environmental respond to variations in environmental

" factors. . . factors like temperature, light and

T . moisture.

Possible Related Elective Topics

Investigate small animals and Plan and construct aquaria or terraria to
their habitats - in the students' house simple organisms; use previously
immediate environment. : learned skills to care for small

’ organisms.
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‘ LIVING THINGS AND ENVIRONMENT - DIVISION I

ADAPTATIONS

-

~

Subject Matter

.

Structural or'behavioral adaptations on characteristics of plants and
animals, in resppnse to environmental stimuli, which contribute to their
_ continued survival. Adaptations help protect organisms from predators,
get food, eat and move.

;! Migration is a behavioral adaptation] while ﬁrotective coloration or
camouflage is a structural adaptation.

> - Some organisms develop through stages of a life .cycle with each stage
exhibiting special adaptive characteristics.

Plant and animal adaptations can form the basis for classifications
such as predator - prey, herbivore - omnivore - carnivore.

' 6 Skills _
. Students will: . ‘ ) ' .

- OBSERVE plant and animal characteristics and behaviors and INFER their
adaptive function, . ’

- CLASSIFY adaptations as behavioral or structugal.

- TRACE the life cycle of an organism and DESCRIBE tQF special adaptive
characteristics at each stage. .

~ CLASSIFY animals as predator or prey on the basis of their special

adaptations,
ecio
Attitudes . Comments
Individual projects on plants . Students should have the opportunity
~or animals and their adaptive, 1 to make personal observations of life
characteristics. ~.cygles or organisms such-as frogs,

mealworms and brine-shrimp.

Students could design an imaginary
«| Pplant or animal whicheis adapted t&—a—

certain environment.
o




LIVING THINGS AND ENVIRONMENT - DIVISION Il .

ENVIRONMENT AND ECOSYSTEMS

Subject Matter

. e
. The earth enviromnment influences and is influenced by physiéal factors
of weather, radiation.and by life forms, particularly humans. In the total .
earth environment changes seem tb be occuring in the composition of the
atmosphere, the quality of the water and the productivity of the land due
to man's impact. The well-being of all living things is determined by the
combined effects of all environmental factors. - ’
The interaction of all factors involving communities of living
_things may be studied as an ecosystem where pdpulations share resources
of matter and energy in meeting survival needs and maintaining contidlGity
of the community.’ '

Skills ”

Students will: * .

. - OBSERVE and DESCRIBE characteris;ics.of a local environment.

— COLLECT and RECZRD information regarding the interacting factors
within an environment,

-~ CLASSIFY components of an environment as living or non-1living.

~ CLASSIFY living components of an environment as* producer, consumer
or decomposer. -

~ INFER interactions and inter-relationships to describe a food chain
within an environment. .

- IDENTIFY possible causes of change in a particulér_system.

-~ INFER possible effects of changes which may occur in an ecosystem.

Attitudes' o Comments . -

Awareness of the wholeness of our [|Field trips to explore a variety of
environment and the-importance of |{environments, the building and

each component upon other com— maintenance of terraria and aquaria
ponents and the entire environ- in the classroom and the study of
ment. , : | the characteristics of certain

regions through films and slide
series will increase student
motivation and enhance the student's
comprehension. Reports and projects

pensitivity to the special in-
fluence of man and "his activities
on .the environment as a'whole.

- Sensitivity to the consequence by students deriving from these
of some of the changes wrought studies provide opportunity to apply
by man upon certain species,of learning to familiar situations.

plant and animal.

. ‘ 40 ‘155,
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Possible Related Elective Topics / -

Studies gf populations

. e.g. dandelions

’

4

’

Impact, studies of +local environment:s.“’l
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EARTH, SPACE, TIME - DIVISION I

WEATHER

L)

.

‘Subject Matter

rain gauges.

Changes in temperature, humidity and pressure in the atmosphere contribute
to the pattern of weather we experience.
with various instrumentsiﬁuch as thrmometers, anemometers, barometers, ‘and =

Weather factors can be measured

' 2
’

Skills

Students will:

" weather factors.

)

-~ GATHER, RECORD and GRAPH weather data and on the basis of previous patterns
PREDICT: possible future weather ctonditions.

CONSTRUCT simple weather .instruments and use them to measure and record

il

Attitudes

Since weather phenomena involve
the complex interaction of several
factors students should rec-
ognize that. forecasts are

guesses at best and may well
apply to small regions within

the forecast area. ’

Comments

Students can use records of weather
factors in a local designated area to
develop a climate profile for that area.
Students can compare their observation i
of weather factors Yith average values
over time.(climate) to show both trends
and fluctuations.

N -~

<

Mini-climate studies

"Possible Related Elective Topics

Loy

42°
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EARTH, SPACE, TIME- DIVISION T - - . = -

WATER AND LAND )

. e , , . o

.| Subject Matter-

. 3
Wind and running water change the land surface through erosion and
deposition. The quélity of the water is dffected by its own erosive
action and by human activity. '

-

Skills

Students: will:

"

- OBSERVE and DESCRIBE chapges in physical features of the earth and
INFER that the earth's surface is in continuous change, ‘
" -~ OBSERVE changes in the surface of the land caused by wind and running
- water and INFER that these have altered some of our majbr‘land
forms over time, ’
) - OBSERVE and INFER the stages (phases) of the water cycle,
. ~ OBSERVE, DESCRIBE and INFER that the quality of water (and water
. , fystems) is influenced by natural pheno'men::x and human activity,

- .

b Y

Attitudes Comments
Awareness of the constructive and Jhis topic is ideally suited to out-
distinctive changes continually of-classroom activities and studies

. taking plaqe through erosion and extended over the year. Comparison
deposition and the enhancement of a series of photographs ofan
of these effects from human -, area which has been eroded will allow.
activity. Sensitivity to the "l students to effectively extend the
total consequences of the re- observation time of these slow
duction in quality of water and processes. | ‘ - .
the. loss of soil. ' '




- !

ELECTIVES

L NATURE OF THE ELECTIVE - . -

1. - The elective portion of the program should comprise approximately 20%-
30% of the instructional time allotted for elementary science. .

2. The elective portion of the prog¥am can be covered on a regular basis
throughout the school term(e.g. once a week, twice a month), or be .
consq%idated into larger blocks.of timd (e.g., 2-week units).

3. The context of the elective may be:

!

a) an extension of the subject matter in any of the core topic
areas.
b) a content area not prescribed as a core topic area but
* covered by the text series being used. *
*¢) locally developed units as determined by the teacher er
school system. . ' o
%d) determined by student and/or teacher interests.

b

NOTE: The elective component is a mandatory requiremepnt of
the elementary science program of studies. Elective
topics should be chosen in accordance with the guide-
lines above. ) .

.

.

v N .
* .The Flora and Fauna of Alberta Kit can be resequenced for use as
elective topics.

- 49 -




ll. SUGGESTED ELECTIVE TOPICS'

¢

7

Suggested . '
Topic N Division Suggested Resources
1. Trees Division 1 ‘Budding.Twigs - ESS
Trees - 5/13
. Forest Appreciation - WEDGE
Division 2 Trees - EYE
. Budding Twigs - ESS
] . Studies for Woodlands
- Ryerson
) Flora & Fauna Kit
Seeing Through Trees-
~ WEDGE
2. Mapping Division Mapping - ESS. ;
Division Mapping Small Places - EYE
3. Winter Studies Division Snow and Ice - EYE
) Miniclimates - EYE
Division Snow and Ice - EYE
Miniclimates - EYE o

Crystals Division
- . Division

Rocks and Minerals Division

-’ Division

Soil Studies Division
: v

Division

Indepth Life Division

Studies, e.g. fish bivision
reptiles, insects

birds, mammals,

dinosaurs, plants’

;55;0

A

o

»

The Snow Book - WEDGE
Library rgferenqeé
Library references
Rogks and Charts - ESS.
Rocks agg Charts - ESS

There's Dirt in the Forest
~ WEDGE
Studying Soil - Ryerson

Running Water - EYE .
Qrounds for Erosion - WEDGE

Flora & Fauna Kit
Question Mark Trail
Trees - 5/13

" Eggs and Tadpoies - ESS

Small Creatures
Dandelion - EYE

Cont'd



. Suggested
Topic , ~Division -Suggested Resources
. Studying Mammals - Ryerson
Studying Insects - Ryerson
- Studying Birds - Ryerson

a7

8. Dinosaurs Division 1

9. Fossils Division. 2

Division 1 &
Division 2°

10, Environmental
Studies

A .

Division 1

.

11, Space Travel
Flight
Division 2 *

46 -

Studying P, Lants ~ Ryerson
Mealworms -~ EYE

Brine Shrimp - ESS '
Birds - EYE

Life of Beans and Peas - ESS
Microgardening - ESS
Minibeasts - 5/13 Series
The Jolly Green Classroom

- WEDGE

Library references
L
Library references

Tracks - ESS
Pond Water - ESS
Studies for Open Places
- Ryerson
Studies for Woodlands
- Ryerson
Studying Streams - Ryerson
Flora & Fauna Kit
Miniclimates - EYE
Ecology of-Your Community
- EYE
PoTiution - EYE
Minibeasts - 5/13
Stream Tables - ESS
Running Water - EYE
The Pond Book - WEDGE
The Creek Book - WEDGE
Science on a Kite String
-*WEDGE
There's Dirt in the Forest
- WEDGE
Cast Your Class to the Wind
- WEDGE

L]

Library references
Librarxareferences

- ”
Cont'd
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Sugggsiéd\
Topic - Division
—

/Suggested Resources
/ .

o

* 12, Microscope Studies Division

13. iight and Shaddws Division 1.

Division 2

14, Astronomy Division 2

15. Simple Machines Division 1
‘ /
Division 2

16. Magnetism Division 1

Electromagnets ‘Division 2

17. Heat, Division 2

18. Populations Division 1

Division 2

19, Projects + Division 1
- collections
- Science Fair

« = constructing

models
- care of living | Division 2
' things . .
- consumer

-‘\\\\ product testing\

- student interest

1

7L -~
Small Things - ESS .
Microgardening - ESS !
Cells - text resources

»

Light and Shadows - ESS g
Optics - ESS
Daytime Astronomy - ESS

Astronomy - EYE
Text resources

. .
. .
. \ .
"

’

Hearing and Cooling - ESS . -

The Dandelion - EYE
~

.\

Drops, Streams and Containers
- ESS :

. Pendulums - ESS
Time - 5/13 :

Batteries and Bulbs 1I
~ ESS

Science on a Kite String !
- WEDGE

Classroom Cameras - WEDGE
Kids and Kites - WEDGE




ORGANIZATIONFOR - .
INSTRUCTION - .-
A. INSTRUCTIONAL STRATEGIES

Each learhing experience is based, at least in part, on a direct’
learning situation. In each experience the child is confronted with a

— ‘ new situation or new materials whlch he explores, sometimes freely and * -
| at other times within a structured learping activity.. Through this .
—" manipulation of materials the child is given opportunities to appiy
the process skills: observing, classifying, measuring and so on.
, Development of these skills is in part spontaneous and in part guided by .~
“ﬁ*’“ ~ the teacher tkrough the use of focussing questions and directed activity

tasks.

Following from the experience, one or more main ideas or concepts
emerges. These concepts can be developed verbally,.first by giving
students Opportunltles to discuss the sneC1f1cs of their experlences
then by class discussion of the larger ideas or concepts that are in-
vollved. Once established, the range and limits of the new concept should
be explored. The extension of the concept or idea may involve further
activities and application of process skills, or it may involve extending
the experience through reading, discussion or use of audio-visual
materials. ' <

"The emphasis on process skill deyelopment through a student activity
approach may require changes in instructional strategies. There will be ‘

an increased emphasis on:

A 4 . +

i) . individual group activities.
ii)  handling of equipment and materials which will necessitate
greater demands on ability to organize and dlstrlbute equip-
ment and materials. , *
iii) outdoor studies.
iv)  student participation and less emph351s on téacher demonstra-

- tions. .
v) integration with other subject areas. Co ‘

Teachers doing activity-based science for the first time should
procced slowly in terms of initially setting simple tasks that can be
done in a short period of time before pursuing a strong activity pro-
gram. This allow$ opportunity for developlng discipline and control, .
organizing materials and training students in activity science in terms
‘ ' of expectations regarding performancc, conduct, and safety.

- ' Being organ;zed in terms of equ1pﬂent is a key factor in the success
' of an activity program. This includes storage of equxpment access to
materials by students, methods of distributing resources, clean-up and '
returning equipment to the appropriate place. .




» .

The sk1lls and ‘subject matter of the new program provide ample-
onnonxnnlty for integration with other subject areas.
should plan to develop certain concepts in mathematics (e.g
meaSurlng) through apnroprlate science activities.
science can be integrated with social stucies) £.8.

The teacher c
grapuxngé. !

In the same way . * ‘ N
study.of resoyrces ‘

o

R grade 4 using a decision-making so¢ial actidw model.

Y

Integration and interdiscipiinary approaches provide more instruc-

tional time for science sincelthe process skills in science arc basically
s1m1lar to those being developed in the other subject areas (e. g. commun-
ication skills in language arts measur1ng skills in mathematics, etc.).

£ s

"The teacher's. cdﬁxlon'of each of the’ reSourcc alternatlves prov1des
fairly detailed 1nformat10n regarding:

.

i) advance preparations
ii)  grouping of students for part1cu1ar act1v1t1es
iii) equipment/facility needs \
iv) instructional strategies to be used
v} « background information . ) - *
vi) . evaluation !
vii)J  integration .
viii) extension and enrichment. P
B. ALLOCATION OF TIME S ;
- . The act1v1ty or1ented

program ‘requires ample

time within the scienc®

period for activities to be .
. .carried out to. conplet1on. .
;e s strongly advised™ . .

that school systems follow ‘

the recommended minimum ,

time allotments suggested

earlQer in the curriculum

guideinfor Pivisions 1 and

-

et : ’ .
- , . L
.

Specific time, allot- '
nents for cach lesson'are.
.suggested by the authors -
in the teachers' gdition
of ithe textbook. The

rathe .
time.allotted for a
s¢ien¢e period should be
anple to conduct the

49 : . R
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. ¢
activities. This may require that occasionally the science period mé§
have to be oxtended )

it

- c CLAssRoom ORGANIZATION =

Class size is a major factor in any activity-oriented 5500ram
while smaller class sizes provide certain advantages in organizing for
instruction, careful -planning and preparation on the part of the teacher
can ensure success with ‘large classes. Several. gu1de11nes are.suggested
in térms of "doing activity science" with large classes. These are:

i) usc of small groups with the task or activity clearly out-
- lined and the expected outcome understood < -
ii) proceeding slowly through activities, one tagk at a time
- iii) ~sp11tt1ng the class so that ‘one group does attivities while
’ ariother group is 1nvolved in seat work (readlng, research,
discussion, etc. )

v

iv) use of scacher aides or narqprof05510nals i N
v) setting a specific time period. in wh1ch a task nust be completed "
vi) giving mombers in groups specific tas erform (etg. occupy

tHclr t1mo u1th tiings to.do or. be resnon51ble fom

“ul,

For §R}j§_g53§£§ it is recommended that~cyc11ng of text Fesources® oo
) not be used (e.g. use of grade s .resources in grade 4 and grade 4 resources ’
; in grade 5). It is recommended that alternatives be COﬂSldCred ) e
K [4 . ) ~ - \ - . ': . ] |
- ] . » . - .
- 50 ‘ '
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for split

i)

i Ny
grades. These include: , e
covering half of the concept strands or themes of a particular T

resource but over two orades e.g. for a grade 4-5 spllt using
Houghton Mifflin cover the L1V1ng dbjects and Order in Space/
Time themes for grade 4 and 5 in the first year and thg follow-
1na year cover Change and Interaction and Structural Patterns

themes for grades 4 and 5.

¥z




v

ii)  having the system determine one set of core topics to be
covered during the first year of the split class and another
set of ‘topics the second year. This requires system planning
and organization. .

D. CLASSROOM MANAGEMENT *

. In the science programs outlined in this guide, students learn by
becoming active participapts in the learning process. This learning
process takes a variety of forms including viewing, listening, reading,
writing and discussing as well as direct hands-on learning experiences.

The teacher's role is mainly to guide and manage the total learning
process rather than to be primarily a source of information. Effective
management of -the science classyoom is thus critically important_ to the
program's success. Following are some suggestions for effective manage-
ment that have been found to be helpful. :

1. Be ¥ell Prepared
- Check that all needed materials are available for each activity.
- Become -familiar with each activity by trying it out in advance.
- Prepare and assemble materials in advance.

ERIC - . - | .

. .
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‘_ 2. Use a Variety of Matewials and Approaches

- Combine inveéstigative problem solving activities»with the related
’ language skills of listening, reading, writing and speaking. '
- - Use a variety of manipulative materials and equipment. .
- :Use reading materials for supporting and reinforcing learning.
. - Use audio-visual materials for introduction, reinforcement and
: extension of learning activities. > .

_3[ Estéblisthoutines

‘

- R [

- Establish routines to handle events that come up,regularly rather
than deal with every event separately. Routines should be
established for: - where materials are stored T~k

- how nmaterials are to be gathered and used
- how groups are to be formed ;o
- how groups should work
- clean-up procedures
. - format of written work, etc.
. . - safe practices and procedures
’ , . - student conduct.

4. Establish a.Clear Sense of Purpose

- Be sure that the purpose of each lesson activity is understood

‘ T before the activity is begun. .

: - Ensure that students follow through with assigned hands-on and

written work. o
- Establish a reasonable standard fpr written’ work.
- Provide frequent praise and reinforcement to students.
~ Evaluate student learning frequently. )
. \ .

L.
5.  Provide Opportunities for Independent Thought and Expression

- Allow as much independent and small group work with materialt as
possible. * ‘

- Ask questions thgt encourage creative or higher levels of thinking
rather than just the recall of information. - .

- When asking questions, @llow time for students to think before
asking for a response. ' . .

- Set tasks that allow more than one method of “solution and encourage
students to come up with their own approach.

- Use problem solving situations where the answer or solution is not
evident or may haye many sqlutions possible.

- Provide opportunities for individual or group projects.

- Use student ideas for designing classroom experiments and
cvaluating those experiments. :

, - Show interest in student questions and concerns.

-
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Be Empathetic

Encourage tolerance of diffg¢rent viewpoints.
Help children relax and laugh off frustrations.

Help students enjoy "the\wonder of science.

Use puzzles, special poems, or stories to .add varieti.

-

E. FACILITIES AND MATERIALS ORGANIZATION

. 1 ¥ . .

A science laboratory would be useful but not essential. While-
facilities with sinks, running water, growing stations, etc., are ideal,
the program can be carried out in a regular classroom. Desks could be
noved apart or together to form larger surface areas to work on if
tables are not available. The out-of-doors can be used to show the
application of what is being studied to the real world.

Organization of materials is‘an
important factor in the success of -any
science program. Well organized materials
can help make science teaching enjoyable;
lack of organization leads to a wastage of
time, materials and effort. :

.

-«
There are many approackes to organ-

izing science materials. In many cases,
organization strategies have been built
into the learning resource materials them-
selves. Where the programs are accompanied
by kits, many of the materials arg provided
and are packaged in a way that facilitates
teaching of each unit. Where kits are not
part of the program, the teaching materials
generally include a listing of materials’ to
facilitate planning and ordering but from
this point the exact method or organization
is left to the teacher and school.

In most cases, science materials must
be-organized at the school level as a co-
operative staff effort. In some large
school systems, a centralized system of
distributing materials may be adopted but -
this is generally to support the schools I
own system of organizing materials rather }
than in place of it. Each school staff
should thus establish its own guidelines

Aruitoxt provided by Eic:
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as to wheré materials are to be stored and what 'system(s) are to be used
for their organization. ’

. 3
—
v

‘Refer to Appendix II' for idecas for organization of materials. "

F. OUTDOOR STUDIES

-~

A Framework

Elementary science approached through the natural curiosity of
students provides a unique opportunity for extending the classroom into
the school yard, the neighbourhood and facilities, nearby fields, boule-
vards, museums, and natural or park areas. The outdoor classroom proves
an effective and stimulating learning environment in which students can

‘.use the process skills in first-hand experiences to discoWer, observe,

interpret, understand and appreciate things and processes of the real.
world around them. '

Concrete experiences that involve seeing, touching and doing have
their greatest potential for stimulating the growth of children's ability
to think and learn when they are an integral part of an ongoing progranm,
practiced in context with the concept areas. The ultimate goal of the
experiential learning prbcess is to develor environmentally alert individ-
uals capable of making well-reasoned interpretations and motivated to
taking regponsibility for their decisions throughout life.

Division One .

» = Ay
To be relevant to children who are at an age of learning primarily
by doing rather than by watching and listening, a Division One science
program should provide a variety of school year experiences to promote
a sense of wonder about the world close at hand.,
) R ’ -
- - Sehsory awareness activities in the world outside the school
serve as stimuli for developing basic skills in o¢bseavation. The
five genses are a young’sdientist's basic tools for discovering
detail. o \ * ,
- A gravelled parking lot may he & medium for nracticing techniques
of grouping and class{fying rocks as objects, according to-their
Similarities and differences. : A
- Measuning shadows may be the starting noint for develoning the
concept of change through the seasons.
- Recording data and commusiicating information are meaningful
exercises when applied to practical observations such as an
. "adopted tree', a Ladybeetle search, or tracks in the snow.

r



é Division Two
Through'direct interaction with biological, physical artd social
. phenomena of the real world, the Division II science program should
provide experiences for students to increase their ability to appreciate
« and apply the inquiry skills, enabling them to form impressions and
gﬁdevelop concepts of the. environment of which they are a part.

‘ - Obsewing, classifying, measuring and communicating remain essential’
skills to be practiced and integrated into outdoor experiences.
Implications for classroom teaching include the recognition that
children®s understanding of abstractions is generally preceded by
an understanding of the concrete. Observing the diversity of
organisms in a local slough is a‘step toward understanding-the |
concent of systems as fupctioning units. \

- An exploratory approach to learning is appropriate for using
teachable moments, turning children's questions back to them,
causing them to look agdin, to examine more closely, and thought-
fully {njenring what happened in the light of conclusions drawn
from all available evidence. A broken shell of a bird's egg is a
clue to inferring several possible events. Shape and sizes of

- - buildings or trees may be inferred from the shadows they cast.’

- Predicting change is a practical and valuable activity for making
connections between today and tomorrow, between cause and effect.

.Predictions about the effect of weather, wind or temperature,’or
insect activity may be made and later verified to confirm patterns
of relationship. . .

: ; A study of micro-climates around the school yard provides for rec=

) ognizing enyironmental factors and controliing variables to
N show their effect: . . LT . .

Intenpreting data is a logical follow through on activities where

observations and measurements have been recorded as data. Plant

or animal nopulation counts, quadrat studies, or tallying and -
classifying schoolyard litter are $ample activities from which to

]

: interpret data. . )
‘ In iﬁgiﬁg the daily observed increase in the pace of life provides
. opnortunities for_ defining operationally the sun's effect as-the
.ultimate source of energy. Freezing of water in the fall is an’
event which-'can be observed and tested, and the process operation-
ally defined in terms of how it works.
Fomulating hypotheses is a. spontaneously practiced skill with
children who are eager to find explanatiQns for the occurrencg
of very ordinary biological .and physical- phenomena in their
, surroundings. Connectjng a snowy experiefice with the water cycle,
explaining the presence of earthworms after a rain, or attracting
birds to a feeding station are examples of using observations to
assess and. hypothesize on patterns of relationships. .
Many instances in daily living are in effect a type of experdment-
ing -and controlling variabjes. Defining probléms, posing solutions,

-
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- in Appendix 1V,

-

taking actions to control certain events, and reflecting on the
results are as basic to carrying out experimental nprocedures in
science class as they are to planning how to spend a weekly
allowance. , '

-

G. SAFETY :

It'is_the responsibility 6f the teacher and the school to provide -
a safe working enviromment. It is.imnortant that the tcacher implement
safety procedures and guidelines. Elementary science activities provide
opportunities to develQp safety habits. With advance nlanning and aware-
ness-of possible unsafe situations, accidents may'be avoided by control-
ling the danger or using appropriate safe procedures. By developing an
awareness and understanding of safety, children will soon-develop a
positive attitude towards safety as a_result of the safe practicss and

procedures being consciously followedt\ :

Additional information on safety procedures and guidelines is found

v
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H. EVALUATIQN_PROCEDURES AND GUIDELI_NES

An effective evaluation program should serve scveral main »ur-
poses: " i}
1. To indicate.to students their relative success in the progranm.
2. T serve as a basis for planning -and’ further instruction.
3. To provide information to parents and administrators.
-

‘Som¢ Princinles of Evaluation

1. Evaluation should be related to program objectives. A comprehensive
_ evaluation program for elementary science should include measurement
of proficiency in science process skills and attitudes as well as
science knowledze.

Sangh

2. Fvaluation is a continuous process. Teachers and students need con-
tinuous feedback on the effectiveness of their efforts. If evaluation
were to be done only occasionally, considerable time might be wasted
in activities that are not appropriate.

3. Evaluation is a cooperative process. Evaluation should not be
something that teachers Weu'to" students but rather sométhing that
is done "with" students. Students should be aware of the purnose .
* of each activity they undertake and be involved in the evaluation
" of their own ﬁpcomplishmcnts and performance.
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4. Effective evaluation wil] require a variety of approaches.” The use
of teacher-prepared paper and pencil tests is appropriate for
measuring achievement of knowledge objectives but measurement of
other objectives may require other techniques. A comprehensive
evaluation program in science might include the following:

a) written achievement tests;
b)  informal qbservations by the teacher; .
c) formal observation (use of checklists); ’
) d) g anecdotal records; P ‘
Toe) practical tests (lab tests); . .
f> ' review of children's record books; and
*.8) - review of student's project work.

-

. -
Suggestions for use of some of these techniques.are given under
separate headings below: ' .

Achievement Tests .

Achievement tests tend to be most effective at measuring#student re-
call of program content. They are often less effective as measures of
understanding of science processed, attitudinal growth and growth of
psychomotor, skills. - For this reason paper and pencil tests should not

.be the only measure of student progress in science. -

With this reservation in nind, an effective evaluation program will
still likely consist, at least in part, of paper and pencil tésts.
Effective ‘testing materials have been included in a number of the
recommended resource materials. In particular~®ach of the text programs
has one or more means of evaluation, some of which are based on know-
ledge and vocabulary and.some of whick are criterion referenced to
include tests of skills as well. In some of the resources, evaluation
materials are provided which can serve as the basis for a weekly or at
least monthly evaluation program, -

' ' . . -

Additional tests may be constructed by teachers to fill any gaps

‘in available test materials.

Informal Observation

To provide for informal evaluation, the teacher must occasionally
rem¥ve himself/herself from the role of director of classroom activities
apd instead, take on the role of observer. To do this, the teacher
should take time to sit down with groups of S8tudents while'they proceed
Vinqependently” with the task at hand, 6bserving individual contributions
8Q_the group ‘and observing the progress of tHe groupn as a whole. At
these times, the teacher should be careful ndt to revert to the teacher-
*as-instructor role or students will not-complete their tasks in their
own way and the teacher will not have a true picture of how the students
are thinking. : . . T -

& - .

. . v
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. Through careful observation, the teacher may spot groups which are

not functioning as well as they might. With experience, the teacher

should be able to isolate the particular skills in need of improvement

and take measures to improve them. In some cases, this can be done by

merely asking a question to focus the attention of the group on something
they have overlooked. In other cases, it may require a class discussion -

focusing on the relative success of different approaches used by-the
various groups. .

: . " Formal Observation , . o

Skills which are of particular importance to watch for are:

. i)  science process skills; ' »
ii)  group skills. '

.

’ ‘ .

~ <

In monitoring student' proficiency or~achievement in the process

skills, the following checklist may be-helpful. . For further-ideas oOn

. observation sec: ‘ ) .

Skill - Check points (behaviours that are indicative
of student's skill development.

¢

Observing - ' - Shown patience and perseverance in making ’
- - careful observations. o :
. S / - Uses a variety of sensory ob§ervations
- N rather than just visual. .

- Recognizes subtle changes and distihction§
between objects or events.

Classifying - Identifies key differences bé%wgen objects
or ecvents. .

Measuring } ¢+ . Uses measuring equipment in an appropriate
wayg .
- - Measures accurately. ,
’ « .
Communicating "~ - Interprets accurately information and
. . instructions presented in writing.

- Interprcts accurately information and | -
X . instructions presented orally.
"o - Interprets accurately information presented
. - in graphic .or pictorial form. .
’ . : - Adequately communicates obsgrvations and
) ‘ findings orally. ; .
: - Adequa'tely .communicates observations and
findings in writing. .
- Adequately communicates observations and
- findings in‘graphic‘and nictorial form.
’

-
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Communicating - Adequate{; participates in discussions of
(Cont'd) science activities. :
Inferring -~ - Identifies relatlonshlps between events.
’ ’ < Makes wisc use of prior knowledge in maklno
. inferences.

- Maintains a questioning attitude ratlrer
than jumning to conf1u51ons.
Predicting .- Recognizes factors ‘that are involved in
' ‘determining the course of events.
+ - Can make réasonable predictions of future
events based on available 1nformat10n

Controlllng ' - Recognizes variables W1th1n an experlmont
Variabies - Takes account of cacgﬁyar1ablo in designing
and 1nterpret1ng expetiments.
, .
Interpreting Data - Can dlstlnwufbh relevant from irreclevant data.

- Can recognize a trend of events.

- Can summarize the findings of an experiment.
” Defining .-~ Can identiffy an obJect ‘or event by simple
Operationally © tests,

- Lan descrlbe how simple tests are used in -~ .

identifying objects and events.

b -
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Group Work ) . -
ThrOUgh careful: observatlon the teacher will be able to gauge

have difficulty completing tasks, the teacher may follow up by spot
teaching or class discussion. Some specific problems and appropriate
remedial teaching strategies are given in the following chart.

-

Strategles for Group Activities c

-

Problem . Suggested Rpmedlal Teachlnc Strategy

Members-not listening After each student makes an observation or
. to other members . suggestion, have another student repeat' what
: was sa1d comment and add ‘his own ideas.

4 .

Stqdents not pdrticipat- At intervals, freeze the actions of the group
ing in the task. ‘and call on individuals to summarize the work

Stereotyping~gf Toles Ci) Shift membershlp in groups (usually
with group. - (e.g. one - _best done between tasks rather than
person always manipu- during tasks).

1at1ng the materials, . ii) Suggest that students rotate roles for

another student always each day's activities..
the recorded.) - .

« individual and group success in connletlng assigned tasks, Where groups

e _of the ‘group over the past five or ten minutes.

i
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OBSERVING : , s

2 .

The process of observation is perhaps the most basic inquiry skill.
The child, almost from birth, developswﬂis ability to use the five scnses:
to gain information about objects and ‘events in his immediate environment,
Constantly bombarded with perceptual information, the child learns 'to
organize and assimilate information about himself, others and his immediate
environment. ilis reliance on observations also influences the child's

conception of things about him. '
1]

It is essential that the- child develop his skills in- observing
through first-hand experiences. Given a variety of objects, the child N
used his five senses to obtain information about the object: its colour,
shape, texture, smell, taste, sound. it makes when dropped, whether it is
heavy or light when comrared to \thgr objects, wihether it is warm or cold.
Early “experiences in observation Shbuld deal with the properties of .
objects in the child's environmenf. In addition, the child should describe
the various properties of an object verbally and later in written form.
In’the early school years, the.teacher plays a role in providing the
child with a variety of objects and materials to-practise obsexgvation

and in describing those observations in precise terns,

» o
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Observations identify those characteristics or properties that are
directly perceived through the senses. As such, observing requires .
rhysical manipulation of the object(s) or.materials as well as smelling,
hearing and touching for sensory information. Field trips should be-
utilized to extend the awaremess of objects both in the naturdl and man-
made environments. ,

Since observation provides the basis for making predictjons, infer-
ences and hypotheses, care must be taken to ensure a proficiency in .the ¢
skill during the primary grades.. Experiences in observation are greatly
enhanced through outdoor nature walks and in the examination of interest-
ing objects brought to school by both pupil and teacher.

As the child handles and manipulates a variety of objects during the
early years, he also sets the stage for making quantitative observations, :
That 'is, he observes that some objects are lighter or heavier, largér or
smaller, or warmer orccolder when compared” to other “objects. The com- P
parison is relative’ to the other object, or to a standard unit. Ample
opportunity and experience should be provided in kindergarten and grade
one to make rélative comparisons. The child should express or describe
the quantitativ differences (sizé, mass, temperature) between.objects
with a vocabulgry of descriptive words and phrases. Having made com-
parative obs¢fVations bgtween objects, the.child begins to lay the
foundation for,the development of another important skill for obtaining
data - th¢/skill of measurement. Through the bbservation period of
visually/examining and physieally manipulating objects, the primary
student begins to become more accurate in his comparisons through the
use of standard units. This marks the early stages of measurement.

v .

As the child works with a variety of objects and materials,, he be-
comes aware that some objects undergo Change, either on their own or as a
result of some manipulation or interaction. The ability to observe

change and to depict change in descriptive terms is yet another imension
in the.process of observing, that of making qualitative observatipns.
Early experiences in making qualitative obéervaiiii§ may include observing

and describing changes in state of materials, (solfjilto liquid, ice cybe
to water, etc.), observing and describing changes as a result of burning,
dissolving, decomposition, freezing, delydration, ctc. Closely related
to qualitative observation is the process of identifying the factor which
will or would causc a change, or the expected effect the factor will
produce .. : ' '

. - -
»
< .

~ An interpretation gf an observation is an inference. The teacher .
. should be cautious in distinguishing’ between observations and inferences.

As the child progresses from making ojservations,.thc interpretation ofr - _#

observationd initiates the development\ 6f the skill of inferring. Around

grade threce the child should be able distinguish between observations 0

(properties or characteristics percefved by the senses) and inferences
(interpretation of the observation). Please refer to the sectionentitled
"INFERENCES" for further clarification. _

g 9 . r

-
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Proficient skills in observing and inferring lay the basis for the
development of predicting skills.in upper elementary. A prediction is
nothing more than an educated forecast based on prior observation, mealur
ment and inference between related variables. Predicting is further dis-
cussed in-the section entitled "Predicting". It is important.that skills
in observing are well developed and gstablished in the primary grades in
order that the dependent skill of predicting may develop on a solid base.

.




.  J
Checklist of Observation Skills. . Y
1. . Identifies properties or characteristics of objects using the five , .
senses. v . \ -
2. Describes (verbally and in written work) an object on the basis

of sensory information.

3

3. Observes and describes quéntitatiue characteristics of objects. °

.

4, Observes and describes qualitative changes in objects.

S. Distinguished between observations and inferences. : ’
. ¢ e . .
6. Observes, and describes objects, change and interaction in objects ‘

-

in the envirponment.
£
Able to make predictions and inferences on the basis _of observation.

~!

4
[ 4
1S

MEASURING . S : :

Children begin their measuring experiences by comparing length,

. thickness, mass and capacity of objects. Their measurements are‘expressed
in terms of being "lighter "than, heavier than, longer than, -shorter than,
etc.". These comparative measurements are made by visual examination.and
physical manipulation of the objects to be compared.

+ . .

- ’ -
o , - .
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The child should be involved in making estimates or approximationss
of the size, mass or Yolume of objects. These estimate experiences occur -
very early as the ‘child makes comparative judgements by way of physical _ .
handling ot visual observation, and stating .that one object is heavies
than another. -t '

The children may then use some arbitrary unit to measure the object .o
being examined. The unit €ould be in the form of naper clips to measure
length or’the use of washers as a measure of mass, e.g. the object - .
weight five units (five washers). Since the unit may vary from time to
time, the children then discover the need for a standard unit. Initially
the student should use the S.I. base units i, 1, kg, and later the sub-
multiples such as cm, dm, ml-and g. At this stage the teacher nmay elect
to have the students construct their own measuring instrumerts or to use
rulers, metre sticks,.mass units and equal arm balances fouhd in the*
school. . P

. . A A . s

The child should also have the opportunity to order objects in ‘
sequence from the, comparative assessments he has made. >The objects may
be ordered from tall to low, heavy to light, hof to cold, or vice versa.
In addition thgy child should also order from a relative position. For
example; he m{be asked to select an object and sequentially order
objects from heavy to light. Similar experiences should be provided for
capacity, volume, temperature and linear dimension (length, width).

The child should be nrovided with the oppoianity to use a variety
of measuring devices (of their owns"construction or'commercially produced)
that are appropridte to their level of psychémotor skill. Particularly . <
at the primary level the student should utilize unsophisticated, clearly
marked measuring devicesT “ .

-
"

As the child 'experiences: the use of a variety of measuring‘instru:
ments, lte realizes that a particular instrument with a varticular,
calibration is more suitable in dertain situations and impractical in v
others. When choosing a particular measuring device the student should -
be able to select instruments with large,umit calibratibns for large.
measures ‘and yice versa. It is important that a child experience a
variety of calibrations in measuring capacity, Volume, mass and linear
dimensions. -, . 7 - o/

. — .-

3écause of the base-ten format of the metric ﬂﬁiﬁs, the student ' A

" should be able to perceive the mathgmitical relationship of the sub- .

multiples (for example, 10.mm = I cm, '10,6¢m =+1 dm, etc.). The ability R

to mathematically convert measures from one unit to another is not as . *

important as the ability to recogrize that edch unit, may be appropriate

in one measuring situation and not in another. . . i
Measuring is a.form of data collecting. Initially~the child will

take measurements of objects immediate to his environment,” including

» . . * *
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himself. The measurements taken may be for the purpose of describing an
object in terms of its dimensions, capacity ox mass. bMeasurements may -
also be taken to compare and contrast between ob;ects cMeasuring is also
undertaken to show change in an object, event or situation over time.
Such activities asYmeasuring air temperature or measuring the growth of
a plant serve as examples of measuring change. Change may be as a
result of. varying environmental factors (such as light, moisture, )
temperature), as a result of growth or as’a result of one object inter-
acting with another. The child may also introduce change in'an object,
situation or event as a result of manipulating one variable with another.
Subsequent measurements are taken to verify resulting change.

. 1 -

The data or information acquired as a result of measuriﬁg must then-
be organized and communicated in some form or manner. Typically measure-
ments are transcribed into graphs, charts, diagrams, tables, etc. The
purpose of such drganization is to show possible relationship as a result
of some factor of change. The upper elementary student should be able fo
infer or predict‘possible relationships, or causes from given measurement
data. (in the form of graphs, tables, etc.). '

-
. .

The process of measuring 'is basic to elemeﬁtary school science. As
the child progresses from u51ng a variety of measuring devicés and metric
units he becomes more skillful in collecting quantified information. This
data or’lnformatlon should be as a result of the pupil's participation in
some activity-centered experience that is structured by the teaching to
arrive at a particular concept or generalization. More explicitly, measur-
ing is a form of activity that i§ part of an activity-centered lesson.




’

-~

hile many "Concepts inherent in measurement are.part of the elementary
mathematics program, science shares in the responsibility when directly
applied, for example, *in the measuring of plant growth. #hile the con-
cepts and processes of measuring may be taught separately in math or
sciénce, an integrated approach is recommended..

+
~

Checklist of Measuring Skills

1. ,Makes comparative medsurements - lighter than, heavier than.

H

2. Orders on the basis of comparative measurements.

-~

3. Uses'arbitréry units (washers, paper clips, swings of a pendulum).

4. DiscoVers‘neéd for standard unit.
4

<

* 5. Constructs simple instruments fd‘kmeasurement. ' .

6. Uses simple instruments for measurement.

7., Able to select appropriate device for measurind.’

- . r
8. Estimates approximate measure of object.

9. Uses appropriate; measuring device with skill ..
ip. Able to ‘collect data using appropria?e_measuring)devicé.

1f.  Msle to perform hecessary mathematical operations when taking
— ° measurements.

. * *

12. Able to select appropriate units of measure.

. .

13. - Perceives mathematical relationship between the units of measure.
14. Organizes measurement data into communicable forms such as graphs,
. charts, tables, ete. g o :

-
~

15. ‘Makes inferences, predictions from measurement-data.

.
e

. ) T =%
CLASSIFYING ~ - :
Clas§ification is the process of grouping or organizing objects or

events accarding to common properties or characteristics (such as calour,

shape, size, sex, texture, etc.). Classi@f!ﬁ%ipﬁ‘schemes are used to .

identify objects or events to show similarities, differences, or inter-
relationships between objects and events. ' - - e
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Classifying is a very basic process in the development of the child's

logical thinking.  During the early school years, the chilé should be pro-

vided with a variety of objects (blocks, beads, geometric shapes, etc.) °
and allowed to sort or group the.objects according to size, colour, shape,
etc. At first, the activities may be perceived as "plant' with the child -

suggesting the basis or property for classification. Du;ing the period f_°

of concrete operation, the child creatively classifies in complex ways.
This creativity should be encouraged and fostered. AS the child classifies
through creative play, he should be encouraged to describe the basis for
his classification; for example; all the blocks in this growp are Ted,

and the blocks in that group are not red. . : .

Initially the child will use one property or characteri%tic‘to
aroup or sort objects. As his ability to classify develops he+will
eventually classify according to two properties (all the objects that

are red and square - two properties of colour and, shape) then three

properties and so on. Thewtcacher should carefully plan for the develop-
ment of the skill to include activities wirich promote a continuum from
simple to more complex classification Sets. At first the teacher may
direct the classifidation by suggesting the properties upon’which objects
arc to be classified. While teacher directibn is essential and desirable
initially, the teacher should allow greater opportunity for children to
group upon their self-imposed property.

Latér in the development of classifying, the'child should bo able

-~ ’ \]
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to distern or 1dent1fy tho property used in claSs1fy1ng a given set of
objects. At this point, the teacher may physically arrange a group of
objects in front of the class and ask for the condition underlying the
classification. The same result may be achieved through tite use of

nhotographs charts, pictures and diagranms. C1a551fy1ng games (object

is to identify the c13551f1cat10n condition) betveen teacher and students,

or students and students provide qimotlvat1oﬁ in developing the skill.
At the conclusion of such activities, the child should descrlbe the
basis for his_classification. : N T

A" ' .

, — N
Classification of objects according to geometric surface and shape

, integrates very well with geometrical concepts ip primary mathematics.

The tecacher is encouraged 'to 1nte0rate the two subject areas while at
the same time bringing out the essence for classifying in“both the
scientific and Mmathematical sense. .

Y

. <

.

In the upper clementaty grades~1he teacher may wish-to have the
pupil express his classification scheme through a diagrammatical format,
as illustrated on the folloulnn page,.

. - . ?
{ » ’ S

»

v ' Y % -~ N
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llorse Dog (German Shepherd) Pig .
Cow ‘ Cat (Siamese) Canary '
Turkey Chicken )
- Duck Hamster )
’ . Usually are pets, " | Usually. are not pets
Horse : ’ Cow .
Dog . ' . . Turkey, -
Cat ) ’ ) Duck .
- ' Hamster ‘ Chicken < : '
Ganary - . ] . Pig
‘ : r * ] 1 L. J ]
>, Keﬁt in'a Not kept in . Produces material| . [Does not produce
cage , _ a cage that is commonly material that is
‘ °, : lorse < eateﬁ commonly eaten
Hamster Dog . ] Cow Turkey
| canary . Cat . = Chicken n Duck y
- - ) . . )" Plg
o 1 [ - [ : .l — I
‘ - + l
Sings Does not Can be Cannot‘be Edible Edible
sing. ridden ridden material - material
.4t . : || remains 4| | turns solid
Canafry . Hamster llorse Dog liquid when when boiled
: Co Cat boiled
4 s 4
. : . ) ~ Cow Chicken
T — —
Will guard Will not guard Flesh is~ ' Flesh is not
property | |property frequently usually smoked
against against i smoked (cured) | before being
_intruders : intradetrs before caten caten .
. . .Dog Cat , Pig 5\\~ * Turkey
) : ‘/F‘_“‘) ‘ o .t Duck
J
, . ‘Will feed six or. Will not feed six
’ *| more people people
Turkey : ) buck

-

® From Science A Process Apordach, Ginn Publishina.

. ‘. ’
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‘ .~ Such activities allow the student to develop constructively a

’ classification according to many stages (gropertles) " Such experjience
relate to development of the communication Sklll through processes other
than verbal.or written word; ‘in thlS case, through a diagram. Class-
ification Keys, as 1llustrated above, may be utilized in refining the
pupil's skill even more. -Modified "I Spy" games could be played: , for

N example "The animal I have in mind will _feed six people, is not prepared
in smoked form, what is it?". The students then trace through the
classification scheme using the given conditions to identify the particular
animal, g "

/

The child’'s ab111ty to classify is clearly influenced by his ability to
observe and interpret. As such obsexvlng and clasmlfylng are very closely
related. Another skill which is developed later, but is closely tied to
classifying, is "defining operatlonally" This skill is éxplained in a latter
section of the same t1tle Cla551f1cat10n sets that have been developed

as a result of some "action or performed operation" has inherent w1th1n

P

\ it an operational definition. _ To, illustrate the relationship, there may
\ be a classification condltlonvsuch -as '"turns powder a blue in an 1od@ne
solution, or does not foam in vihegar". The performlng of some’ actlon

to produce an observed outcome for the purpose of classifying is a more
complex process and should be left until upper elementary.

. -

The Chlld should be exposed to 3 varlety of experiences in classify-

' . ing according to:
P

1 physical properties - colour, size, shape, texture, surface;
2. function -'is a food, helps han do work; Coe
3

< . living and non-living; .
4 location or haBitat ~ lives on land, in water, etc.; ”
5, body parts and their functlon -~ has wings, fins, runs,
- - swims, flies; : )
.. 6. anlmal, plant, mineral; R
oL 7. - solids, liquids, gases; ' ° ; ' \
) 8. interaction with other objects, mdtdrials - foams in vinegar,
magnetic; “ ‘ 5,
- 9. predator - prey;

10. sink - float;
Ll edible, not edibles;. ) .
1%. other. . ' . N

,a

Checklist of Classifying,Skills

I. Cla551fies‘2PJects according to attrlbutes or properties (colour,
shape, size, texture, etc.).

t e
. : 7
I 2. Classifies objects first on one property, ,then two propertles and -
% °© SO on.

3. Classifies objects, situatlons or events according to given or
. self-imposed conditions. :

. >
&
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4. " ldentifies the condition or basis of a given classification set.

5. Constructs classification schemes or keys d1agrammat1ca11y or in
.some other communicable form.
6. Identifies, through deductive thinking, an.unidentifiéd object in ' .

a classification scheme given various classification conditions.
’

7. Applles some form of «self-devised classification scheme on any
given set of objects, situations or events. -

?

COMML{NICATING ) _ C

'S

’ do other subject areas, of develop1ng commun1cat1on skills withih the
- . child. As such, through a variety of science experiences th
' should be given opportunities to communicate orally, in wri¥ing, and
through the use of p1ctures charts, graphs, models-and other kinds of

audio-visual materials. ' /7 :

- .

Early science experiences in communication should 1}/volve ‘students .
with practice in describing objects in terms of observa le properties ‘

such' as colour, shape, size, texture and hardness. he child physically

Q : ' §8 )
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". manipulates and visually*examines objects, the teacher asks the child to _ .
describe, the obJect insisting that the information be accurate, brief . ',
¢ ¢ and des¢r1pt1ve .A specific vocabulary -of words may be developed which
- vcan be used by'students when descr1b1ng _various attributes; for example,
whén describing smell - tart,‘acrid, or when desecribing taste - 'sweet, , ¢
sour. The vocabulary should consist of words that can be used to
describe shape, size, texture, .colour, etc. A teacher may-also wish taq, s
1ncorporate simple words into the language program., T \,
. A test of the g1$/en descr1pt1on 1s to have students t¥y to 1dent1fy e -~
~ 'a specific object (from a given set) that has be Hescrlbed by one :
‘student. Most children flng\ ‘this fun and enjoy do ng it.* During such
activities, the teacher may observe and note a student's ability to
C o communlcate verbally and- to test the ch11d's ablllt;y to use all the )
"senses in describing his observations. . '

.
. -
' .

As the student progresses into mal;erng qualltatlve d quant1tat1ve -
~ observations, his skills in communication extehds, Qualltatlve obServations’
_ involve change in an obJect through intrinsic or extrinsic forces. As
- the child identifies and describes evidénce of change (dlfference Jin
propertles over time) his need for a sharpened use of words-increases.
This is more difficult, for ch11dren and adults alike, than describing. ~
objects that do not- change. It i§ an-important skill and requires = '  °
practice. In1t1a11y,,qua11tat1ve observations are ex;;ressed verbally,
but should later extend to the written word; to-diagrams, plctures
. - charts, etc. . ' ‘A

.

. P . '

: . = “e
Quantitative observat1ons require so;:}}orm of measurement. The -
Tesult may be cbmparison of one objéct.to another on the basis "that, ~.
this object feels heavier than that one™.’ The-tomparison may be relativer
, to some arbitrary unit as- washers or to standard S.I. metric units. °
Through measurement experiences the student will learn_to communlcate
information through the use of nuimbers and unit symbols (cm, g; 1, etc.).
As’ such, seience shares with mathematics®common elements of measurement
»~ The Alberta elementary mathematlcs program introduces standard units.of . |

- - measurement as early as grade two.” Quantitative observations: may be @ -
communicated in verbal form, “in'written form (writing of-unit symbols, ) A4
dimension of space:occupied by an object, etc.) and thi}pugh the us¢ of
charts, maps, .etc. N , ) R 2
- Dur1ng the K-2 school perrodw wiitten communncatlon 1n sciepce, . L
should 1ncorPorate a, sequence as suggested below. . .- - \_ T .
. . . Ve
N . Recording responsés’ us1ng 'simple symbols like (x, \/) P, '
‘. 2. . Tilling.in charts using symbols like (x, V). ° . T -
¢ 3 Recording. and descr1b1ngvob3ects br eyents usirdg simple words. |
. . 4. DraiNng simple pictures; diagrams, paps. "+ - - ) | ‘
’ ¢ 5.. Using number symbols and unit of meaburement - symbolsf\ \“
o S 6 Constructing -simple, plctographs and ar graphs TR
: . . , y < -
' Q ‘ \ ¥ ./‘ ‘ ' . . \ ) ‘ ’ “
Ly ‘\J - ‘ ) *
' o - ' . . > H * » [ ’
~ ’ ¥ 3 . - " o . :. . - * '
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As the child matures both physically and mentally, his ability to
communicate reaches greater potential or sopltistication. In grades three
to siX, students should become engaged in experiences designed to develop

, communication skills to greater sqphistigation and articulation! Charac-
teristically the child should be able to: ‘ .

1. Describe his ewn ideas and irtuitions in béth verbal and
. written form with greater clarity through an expandgd and .

precise vocabulary. . . .

2. Describe objects; sithations and events in wrgtten form by,

way of reports, %tc. . - . -

3. +Use units of measufement and their symbols ip communicating
, quantitative ObSva tions. oo .

-
.
- .
1

N '
4. Construct graphs showing inQFraction of two variables. .

* +5.. Devise and-construct charts, graphs, tables, maps..

L 3
* . , » . [y . » N
6. , Use audio-visual techniques in accentuating the commun®cation _
process. ' .o ’ o : ’

4 .

. Precision and clapjty in communication is particuLarl}\difficult to
. develop in the clementary school sifce children of this age ggoup may not
have as yet complete structures for carrying out the process: of selegction

L] " . N .

’ 4 »
’ . ) . *y . ’

[4
. ® 4 N

o
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and ‘analysis. It -is important for teachers to considetr the child's* *
development and his abilffy to record and express data in an understand-
able and organized fashion. The teacher plays a'role in illustrating how
data can be obtained, organized (charts, tables) and expressed. )

-
-

o
s While manyxch11Qren are capable of brganizing and recording in an
precise and neat fashion, other students are not. Neatness is not the
main mark of a working scientist. Awarding of marks on the basis of
neatness is not supported by'what we know about successful procedures in oo

‘science, The value of the idea, or, observation should be of primary .
.concern, with.guidance by tHe teachet to assist the student in his ability /
to.communicate his ide2d in an understandable way. . ’

. : _ [y _ ‘o R

’ ',’ ' : .
‘ . ™~ N
L3 ; » { .
- (- . : o .
- * - \\°'/ i - R ‘.
Checklist of Communication-Skills . L , ' -
3 ¢ ' . _ ‘. « - . ~‘..
1. Describing verbally the observable properties of objects. . . .
. ' ’ ' ) o
2. Describing verbally an object .,as it undergoes change, ’ ‘

. - . * '
3. Describing in written form (simple words,. phrases to sentences, -
. " paragraphs, reports) olgerviations.

E] -,

©4. Using simple symbols (like x's, V's) to record.responses, . ‘
' \

vy

Filling in.charts using simple symbols,

A , .
* > .
- / . ,

- . / . | ‘ I‘
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. to .
12. Describes idcas and intuitions with clarity.

d ~

in uppér elementary. . . , o .

r -
. i

7. Using number symbols.

. Vd
8. Using written units of measurement and their symbols.
. : . .- 3 A
9. Consfructing‘Eimple_piétdgraphs and'bar graphs.

-~ » .

10. Extendlng sophistication in graphlng to 1nc1ude histograms, use

of coordinate systems, circle graphs. ‘

11. Use of audio-visual technlques in accentuatlng reports ’ertten

and oral}.

[ ‘.

t . B

Ny ’

13

INFERRING { f S

*An inference is an explanation of an oéservation. Children begin

at an early age to think of reasons for explaining events and happenings .
" that they experience in their day-to-day life. It is important to pro-

videsshildren with learning experiénces that are designed to promote

'clear and logical thinking about their observations; ac¢tivities aimed

at developing the skill inferring serve as an approprlate vehicle in
achieving this goal. ~ . a

‘ N . .
[N 3
. IS S
-
. . .
- . ~
.

/
6... Drawing 51mp1e\jiagrams plctures, maps.and increasing sophistication |
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Early experiences involving the develdpment of this skill are limited
mainly to understanding what an inference is, and recognizing the dis-
tinction between inferences and observations. For example, %he teacher
may hold up a paper bag and ask the children to tell her everything they
can about the bag. Responses will likely focus on the colour, size, and
shape of thg bag - that is, obsérvations made using the sense of sight. .
The children are ‘reminded-that these,are obgervations,’ and are then asked
to guess what is inside the bag. After making several different guesses,
the children may see a need to make more observations that involve using
other senses. The children are told that their guesses, which are based
on several observations, are called inferences. There is a need- ta p¥o-"
vide a large number and wide variety of such experiences in"order for
children to gain a thotough grasp of the skill.inferring, and to be
able to distinguish between observation and inferences. As they continue
with these activities, the children learn that inferences are always in-
definite and that several inferences can be appropriate for-certain
observations. They learn to report their inferences using ‘terms that
reflect this uncertainty - for example, "I think there is a2 marble in
this bag.". ’ ’ ) L.

—~

N e . ’

Activities designed to develop this skill further are aimed at
assisting children in making inferences that are plausible or supported by
every observation that is made. Even though it is not possible to express
inferences in terms of absolute certdinty, children learn that their
inferencés are more reliable if make as_many observations as they
can. Making more and more obseri?f%hgs will often lead children to
review and, in some cases, cha#ge theéir original inference’in light of
this additional information® At this point, the childwhas developed &
considerable maturity™in terms of this skill - when he is dble to test

.

his’ inferenge by making additional observations, ‘revise it if mecessary, =%

and give valid reasons for choosing a partidular inference. Further

"development of this skill inferring occurs when children show that they

are able to perform these tasks even when making observations of objects
or events which are unfamiliar. -
. ‘

~

Having developed skill 'in inferring, bégjnning in the lo&er grades
and continuing through to grade six, childréen should have experiences in
the Unper elementary’ grades that offer them a chance to use this skill in
a variety of situations. This can be achieved -by providing activities
that require 4 child to make an ingerence.that is based on indirect

‘obsérvations. An gxample of a commenly used actiVity.involves having

children infer.possible connection paths of hidden ‘electric circuits based
on.the indirect obseryation of whether or not ‘connecting a dry cell and
lamp circuil’ to the ends ofthe hidden circuit will cause the lamp to
light up. This tyée of activity is very useful Tor showing children that
several.inferences mpay be appropriate and equally supported .by theij,

‘observations, although only one of' the inferences_represcq§§ the actual

situation. . t . . - K

' —~
;
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. Whenever feasible, children should record their observations, in- -
ferences, tests (add1t1ona1 observations),® and reasons for ch0051ng a

particular inference. .
N

N > N = - - .
, \
[ , \

. NI . . :.
Realize that an inference is an explanation of an.observation.

+
Checklist of Behaviours for Developing Inferring
1 .

1. Make observations using all Five senses.
. .

to

3¢ Distinguish between observations and inferences.

. I g
4, Recognize that [inferences.are, ‘by nature, tentative. Children”
demonstrate this understanding by wording their statements about
inferences rsing terms such as, "I think it is...", It might be...."
etc. s .
. . \ . T
5. Make as many observations as pbssiQ}e, apd choose only those’ *

inferences that account for all observations.nade. R

6. Test 1nferences by mak1ng more observations, and revise infeffences
if additional observations do not support the original 'inference.

7. Make and test infewences when confronted with unfamiliar phenomena.

8. Apply th 1nferrzng process to situations which rquare d1rect
observat1ons h

PREDICTING . [ A

A prediction is a forecast of what a future observation will be. It
is based on- observdtions, measurements, inferences and involves commun-
icating. A prediction that is not based on observation is 3 guess. :

redicting. i's a basic process in the deV®lopment of the child's
logical thinking. During the early school years, the child should be
frequently allowed to state his predictions which are based on visual
observations and previous knowledge For example, if.a child noted that
it was dark at 6:00 p.m. today, he ‘could then.predict that it wopld be
dark at approximately 6:00 p.m. tomorrow. The child should cogmunicate
his prediction in a manner that gives support to his statement; for

.example, "Because it was dark at 6:°0Q p .. last night, I think 1t-w111

be dark at'about 6:00 p.m. tomorrow'. b '

As his ab111ty,xo make p;gd1ct1ons develops the child will not
only be able to state the expected outcome but also mgasure and test for
the accuracy of these predictions. For example each student.predlcts

R ’
» . . -




.
and measures the beating of his own heart. He will measure and test his - . ¢
prediction with the use of a pendulum. This activity provides the-child
with the experience of seeing how close his prediction is to the actual

measurement. L . P

[N _

By continwally testing his predictions the child gains skill in
determining thé teliabiligy of'otber predictions. Having measured their
pulses, the students are now in a position to make predictions about the
pulse rate of others. After‘'making these predictions the students test
their predictions by measurement. ' L

. When a predictibn is tested anﬂ’found‘tb be inaccurate, the child

has immediate feedhack that should lgad him to re-esfagpine the basis for
his predictiqn. -For example, student$ predict mld growth behaviour on
~'various food materials. Such materials as oat flakes, salad oil, bouilion
cubeYpowdered egg, foot powder;.dry yeast, powdered milk, fish food,
* sugar and gelatin are placed in individual contaihers or hardeped gelatin. -

¢ " The students predict which food will yield the mgst mold grovth after

three days.{ After three days they will be able tb see the results of the. .

mold growth. "The prediction may be altered and a\re-test conducted with

students identifying and controlling variables (heat, Tight, 'dryness, i .
., moistur¥ that may:have affected results. ' '

' Eventually.studehts will be expected to make g;dictions‘b sed’(on jr -
data that has already been proven and recorded. Using Galileo?s expeTi- -~
'ﬁqnt of falling objects as a reference, the.students conduct their ofin .
expgriﬁent. }The students predict what will happen when a flat paper and /

a paper crumpled into a ball are both sdropped from the same height at the
same time. Through re-examining and re-testing they will make a' new
prediction. * Many variables will be taken into consideration in the
experiment - shape and weight. Papers of identical weight and shape ar;l_ - .
required. After crumpling, the shape is changed, but the weight'is sti

the same. Therefore it must bé the Shape that causes the differences in

o

¢ falling time. The students should predict that two crumpled papers, now T

.the same shape and weight, will hit the floor at\the same time,

-
-

* -, Later, in the development of predicting, the child should be, gble to

make predictions from data recorded in a table, graph, model or map. For ~.,
example, the students gxamiﬁeﬁhéather maps for an area and observe weather e

. changes over four days. By observing the weather maps, ,the students may -
infer that the weather proceeded ip 5 '

pagbiculhr directiqn and, they may .
" predict the weather on the fifth day. . . . ¢ '

~ e
4
.

The studént:should learn ‘to idehgify tho§% predictions he can state
with confidence.and those he has reason to question.: This ¢an 6n1x be
done by testing to see if their’ prediction 1s dependable. At first the -
teacher will provide the test procedure. Eventually, the child will.

““

developfhis own method of testing and thereby gain confidénce in his ‘
"« predictions. i . . L
- ’ N L. - .‘ . . :
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Whenever feasible, all predictions should be recorded and all
predictions should be tested. .

.

Checklist of Predicting Skills ~ . . = - )
.1. States a prediction based on past eRperierces. ‘_ . b
2. ~Measurés for accuracy. - . ) ’ A B
3. Tests the resultswf the prediction: 1 L e .
a) teacher-madg; : : . .
b) student constructed tests. - .
4. Re-tests the results of a previous incorrect prediction. '
h X Pt ¥ _ ?
: . A / -
5. -Controls variables that may affect his prediction. - IR N
+ . . . ' » » -
* L A (o
6. Records the prediction and thén the outcome of the prediction in
‘symbol or wr¥tten form. | . . - AR
B . ...o‘. lw _:.3 M » .
7. Makes predictions from observing recorded data, i.e, map, graph,
model. ) ' )
. . : T ) v
v C e ;N
8. Able to construct reasonable predictions. . v "
.l e, R N : . .'
9. .Determines the dependabiMity of a prediction. .
A | A ’
’ | ‘1".'*"". ' '
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CONTROLLING VARIABLES - : ST
g The prdceés of controlling variables is an integral aspect of .

scientific ihvgstigation, and one which many people rely on when solving
problems in their daily lives. In_any problem or investigation, one can

“-=achleve more conclusive results if the variables invelved are -identified

‘and éa§é?3i1?vzditmolled. A variable ‘can be defined as any factor that
. , - - ‘a, .
. In.conducting an investigation, oné must try to determine wha

variables or factors*influence or affect the situation, and how this

- influence takes place. The best Way to do this is .to keep all variables
except one the same, change this” variable, and ‘then make observations
and/or measurements to what happens. This is controllihg variablés: _some

+ are kept the same-or, held constant;,. one variable is:changed, and_some--

. thing happens- to the other variable.as a result. If .there is a change
in only one variable and an effect is produced on another, then one can '
reasonably conclude that the effect, has been brought about. by changing
only one variable. If more than one variable changes, it becomes more )
difficult to say.-which.of the .clianging variables caused the effect that
is observed. ) ) Y - )

. . . 4
12

;> may vary or change in an investigation.or experiment. - zf’x\,'t

. R

-The developmental. sequence for. this process begins with children
recognizing the need to control all vartables that may affect the out-
come -of an investigation. _An' example of how a teacher may begin to,
involve-children in developing this process skill as eafly as grade ’

)
- . , . -

N 4 .
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three follows,. An activity might be prepared whereby chiidrén try to.
find out how well plants grow in different kinds of soil. Considerable

time would be spent discussing the various factors .that affect the growth

of plants, and the need to hold all of these factors copstant with the
exception of the type of soil., The children would then proceed with the
investigation and <be requiredfto take on the responsibility for ensuring
that all varidbles will-be controlled throughout the duration of the

vinvestigation. Children wilY require a large number of such experiences.

involving' a wide variety of situations before they are able to identify
all the variables “and show how to control them in an investigation. As
children go through the grades gaining additional experiepce in doing.
investigations in this manner, they should reach the stage where, for
any ®investigation; they will be able to identify variables and demon-
strate ﬂpat will happen when all variables except ong are kept the

same. - “ : '

- Vo x : . .
Cﬁeckﬂigt,of Behaviours for Developing the Procesg'Controllinggﬁégggples
: o ) ' : L S
1. Idédtify variables that might inflyence & phenomenon beingf
*  investigated. . > , .
2. «Identify which variables should be kept the same and which variables
' - should be changed in an investigation. . .
3. .Dqsigh simpié investigations in which one variable is changed and -
all others are kept the same. SR -
~. Demonstrate ways to keep variableé,consﬁgnt while’¢hanging one
variable in a variety of Situations. .
~ . Y o
" INTERPRETING DATA

.

The basic' information which cqm%s from observatijons or measurement
seldom leads directly to a full awareness of the situation undér study.
Inferences or predictions frequently réquire an organization of the
information. The skill of interpreting data requires an ability to

. orgdnize the data to expose patterns and' to recognize valid genecraliza-

“tions that relate the data bits.

»

A

-

o

L 4

v . 4

-

.

Arising'from the ability‘tolcontrolAthe variables in an investig

- we have adopted of the seasons on earth or the apparently arbitrary

observations to reveal trends. A chart or table of measurements, such as
the record of time of sunrise as a function df the célendar dates over a
few years time, will .show.a cyclic pattern.
however, if the data points arc displayed graphically. Such a graph may
provide the student with the grasp of the physical reality of the model

57 :KOI’I »
the student must-have some insight into ways of. examining the correspﬂ‘é

-
-
.

Ve

-

ing

The pattern will be clearer,

-
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division of. time we call a year: A clearer understanding may ¢ome from
an alternative organization that relates the hours of sunlight to :
calendar dates. .o .

. . ,
For the student ‘who can anticipate the, value of atternative ways of
looking at his information and deriving greater insight into the funda-
mental relationships that are operating, we can say the skill of data
interpretation is more highly developed. Out of this insight may come
inspiration leading to improved inferences or.more valid predictions, or
of further tests operating with other variables that will provide more _.

" 'reliable generalizations. .

(W ~

Charts or tables of data seldom, provide the clear image of under-
lying relationships. A graph or histogram drawn from the data provides
a visual.iﬁterprﬁtation without requiring the use of the symbQlism of
number systems. Graphing, however, requires an ability to select mean-
ifigfult scale values;, This.is important both for in%erpreqaiion and for
communicating relationships to others. A line graph may be perfectly v
valid for showing how the time of swing of a pendulum changes with its-
length, while a histogram (or graph) is the more appropriate represen-

tation of the data. . 4 i

s . : ? . . s
" Skill in data interpretation requires that the studeént can distinguish
between observations that are relevant and those which are -extraneous. - In*
fadditiong it is important to recognize bits of data that, because~thegy do
" not seem to fit a reasonable pattern,‘may igdicgte an error in obseyvation
rather gha? an anomaly -in the pattern. . : - .

- toe . N » -
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Checklist

1. Recording observations. . )
2. Organizing observations meaningfully using: ’ .
: : 2)  tables; o > . T i :
o b)  charts; . ) . ; '
. \ ‘ .
‘ +. ¢) graphs. . . _ .
= t
3. Identifying patterns.

\

4. " Extracting useful .information.

5. Generalizing from the patterns. | ‘
- . L —

DEFINING OPERATIONALLY o )

The ability to communicate, using precise terms in a way that assures

complete understanding by others
endeavors, and, in particular, w

>

is vitally important in all human

hen des¢ribing scientific investigations.

The elementary science program offers ¢
"to acquire this ability sifce much of w

hildten an éxcellent opportunity
hat childten do in science class

is conducive to developing skill in defining operationally. An oper- '
ational definition is, simply, a statement that tells us "what is done"
. and "what is observed' when describing an object or event. Developing

competende in using operational definit
extremely useful aid in communicatibn.

ions provides children with an
It may initially appear to beat

rather complex skill, but th
development of this process,

is is not the case if we remember that the -
especially .Ain the early stages, should

‘ generally take place in the context of the child's experiences and using
language that he and his classmates understand. , ’

> " > , v

In beginning to.dpvelop

this process, which should.normally start ‘in

carnest at about grade four, children should be given operational defini-
. . tions that arc related to the activities that are taking place in science
classes. For cxample, for a class that has been using dry cells, wire
and 'lamps to explore different ways of making a clpsed circuit, the

teacher may, write these two

board: . ~

definitionsy of a closed circuit on®the clalk-
1 s

.

1

j ‘ ) ) » - ‘< - hd
P e 1. A closed circuit is.a path which carries an electric current.
L2 A-closed circuit exists when wires are connected to a dry
cell and a lamp in a way that causés the lamp to tufn on.* .
. 1
\ ' . . Lo, : s s
Through discussion, the children will see that the second definition 1s
o more helpful than the first because it indicates what is done (the wires
- F ' ) ‘ .
% : 94
ERIC S 90’ g
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are connected to the dry cell and lamp) and what' is observed (the lamp

turns on).
is done and

The children are told -that a definition which indicates what
what is observed is an operational definition. These are

‘distinguished from other definitipns which'do not provide the two com-

L

ERIC .

P e
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ponents ment

. [y

ioned, but which, nonetheléss, may be correct definitions.

identifytng

T .

It is necessary for children to be givenconsiderable.experience in

oqﬁpat@onal definitions from a 1ist that is provided by the

teacher. However, it is also recommended that at the earliest possible
stage children should be given the opportunity to begin to-make their
own operatiogal definitions., To the child an operational definition-.can

only be stat

°

d in terms of concrete activitids that he has done, using
°©

words,- ideas, and skiTls that he has mastered.

Opce children have develdpéd competence in identifying operational. .

definitions,

‘it remains for the teacher to make use of the many

opportunities which will occur in almost every ‘investigation or activity

definitions.

‘to give children continuing practice in writing their own operational

Discussions should always focus on "what is done" and "what

is observed'". As children continue to develop. this skill through

gxpcrieﬁce;
d®fined and
definitions,

they will encounter more complex é!rms which need.’to be
they will also see a need to examine some of their previous
and revise them if necessary, in the light of new experiences

and information. . ..

. ~

!

~
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Checklist of Behaviours for-Developing the Process Definigg Operationally

"
I

1. Identify an operational definition from a list.

2. Distinguish between operational definitions and non-operational
definitions. C
: “ N o

3. Write an operational définitipn of an objeEt or event for which
the child has had direct experience. . )

4, Write more than one operhtional definition from a given object
or event, : :

‘., . ’

L. .
- . .

FORMULATING HYPOTHESES | ,‘

v

An hypothesis is a possible but tentative explapation to account for
one or more observations one has made of .a situation. It serves as a
starting point for further observations or‘more serious investigations
which might be called experiments. . Out of the observation that the sun-
light was not as bright as _expected, one might Hypothesize either that
there was some cloud cover or that there was a partial eclipse of the
sun. If..this’was a sdfficiently strong stimulus to inquire further, the
validity of the hypothesis cculd be thecked with'a single simple obser-
vation. By contrast,;if an observation revealéd that a portion of the

. L‘g. v "
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maturity and skill in analytig¢ thinking.

the faulty models have been revised, those that are successful Will be

. -““a ‘l. - .‘ . CE ) - *e

or a combination of these. Scientific models allow students to relate ', ‘
their present obserwations to previous experiences with similar systems.
Children need to think in concrete terms and the use of models helps
satisfy this need. Models may also lead to predictjons and new discoveries
of the’system being examined. ) . . ’

1

Most students in grades 4-6 are able to formulate and use scientific
models in very simple situations, but few students are highly skilled-. N
Students will develop models accordipg to their interest, abijlity, and
experimental background and may vary substantially in their’ formulation
and evaluation. On many occasions more than one model may explain the * °
students' “observations equally well. Under,thesejcircumstances, all ! .
models are acceptable until some are proved inaccurate by additional
observations, information or experimentation. Since children's ideas
have a tendency to complement one another, it is suggested'thag groups
of students evaluate- the models <onsidered for class discussion. When - LN

held with greater confidence by the children. Children who get satisfac-
tion from evaluating and revising their models give signs of scientific

e :

EXPERIMENTING

Experimenting is the process of synthesizing all the knowledge and
thoughts available to test the usefulness of an hypothesis. It requires
the experimenter to recoghize a problem and to limit carefully the extent
to which it is to be attacked before proceeding further. Appropriate and
veliable information, either from observation, or from other sourges,
must be brought to bear in clearly identifying an” approach to test the*
hypothesis. . .

‘L

. \ -
Answers to questions subjected to testing by eXperimentatioh Qme of
two type3: A well-phrased question - a carefully controlled experiment -
should provide an answer which can be easily interpreted as "yes' or\ '"no'. -
Poor control of variables leads to a ‘nonsense question and brings back a
nonsense answer. .It comes down to carrying out an investigation to
answer the question: '"Is my hypothesis valid in this situation?".” The
proper interpretation of the obseryations should tell ws whether it is
valid or not. It may instead indicate that some part of the experimental
procedure or ‘the interpretation of the data will not reveal a clear '
answer. T L . Y

Experimenting should begin with a well-phrased question which leads
to the formulation of hypotheses that can be tested in" carefully con-
trolled experiments. For example: Observation of the puddles that formq\
under the school swings may cause the student to wonder if this is the
result of some difference in the soil structure under the swings. ' The .

~

.




maturity and skill in analyti¢ thinking.

. g ’ : 4% 2
or a combination of these. Scientific models allow students to relate
their present observations to previous experiences with similar systems.
Children need to think in concrete terms and the use of models helps
satisfy this need. Models may also lead to predictions and new discoveries
of the system being examined. - . . ¥

¢ .

Most students in grades 4-6 are able to formulate and use scientific
models in very simple situations, but few students are highly skilled.
Students will develop models according to their interest, ability, and
experimental background and may Vary substantially in their'formulation
and evaluation. On many occasions more than one model may explain the * °
students' “observations equally well. Under thesejcircumstances, all
models are acceptable until some are proved inaccurate by additional
observations, information or experimentation. Since children's ideas
have a tendency to complement one anothér, it is suggested that groups
of students evaluate the models <considered for class discussion. When

_the faulty models have been revised, those that are successful §¥ill be

held with greater confidence by the children. Children who get satisfac-
tion from evaluating and revising their models give signs of scientific

-

- .

EXPERIMENTING

- Experimenting is the process of synthesizing all the knowledge and
thoughts available to test thé usefulness of an hypothesis. It requires
the experimenter to recognize a problem and to limit carefully the extent
to which it is to be attacked before proceeding further. Approptriate and
veliable information, either from observation, or from other sources,
must be brought to bear in clearly identifyipg an” approach to test the

-

hypot?e51s. ) . , | ) \

Answers to questions subjected to testing by eXperimentatioh are of
two type3: A well-phrased question - a carefully controlled experiment -
should provide an answer which can be easily interpreted as "yes'" o
Poor control of variables leads to a nonsense question and brings bagk a
nonsense answer. .It comes down to carrying out an investigation to
answer the question: "Is my hypothesis valid in this situation?".’ The
proper interpretation of the obseryations should tell ws whether it is
valid or not. It may instead indicate that some part of the experimen al
procedure or ‘the interpretation of the data will not reveal a clear
answer. X . : .

Experimenting should begin with a well-phfased question which leads
to the formulation of hypotheses that can be tested in’carefully con-
trolled experiments. For example: Observation of the puddles that form |
under the school swings may cause the student to wonder if this is the |
result of some difference in the soil structure under the swings. " The

~

.
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. h,ypothesis might be that the larger soil particles in which water would
settle have been scraped away by the dragging feet. The test would be to .
. compare, by siftipg through sieves; the particle sizes of a sample taken
.. . from ufider the swing with that taken from a few meters away. Lf the .
: ‘hypothesis' suggested that the soil was more tightly packed where 'so many
feet had pressed it down, the student: could pack the soil together in a

) . .néighbou’ring area and test its ability,to a otb water.
+ v - ) 4
, 1
R
(B S =
® .
Checklist for Evaluating Skill Development. in Experimenting :
; v ' R *
1. Student observes carefully and recognizes anomalies.
2. Ability to relate ‘observations to prior knowledge:
3.  Skill in ide'nt'ifying'pd_fgsible variables. = ° s
./~ 4. Skill in controlling vdriables. . ’




APPENDIXH . . . |
ORGANIZATION OF MATERIALS Sy

-

ORGANIZATION BY KITS ) )

L
Where thé school science program makes usé of commercially auallablé
- kits, it is advised that schools establlsh procedures for ma1nta1n1ng
o these kits in their original form.. This can- be facilitated, by listjng °
* . all of the 1tem§Frequired for that kit on an "1nVentory" Rard. This
card should indicate the’ names of ealh itém requ1red in the unit and the
quantities of each 'item required.. It should’ alsy provide additional
spaces to 1nd1cate the present- number of each item in the kit. Follow-
. ing is an examplé of ‘the way an 4 1uvpntory ‘card m}ght be set up for the
; Y Science: A Process "Apprgach unlt Modu ke 43 «”Azplant Part That -Grows".

2. 1 . ‘J 2 N'
. v N v . . 2l

O el

. i ‘ >
' X DR A -

R

3

. INVENTORY CARD

T

e

FRIRE
(o

b4

store !

- N P L i !
Module 43 - A Plant Part That Grows* -+ =% ' -
LI ¢ o ’ Date and Quant1ty
‘ ~ A on Hand

L ’ : ‘Sept.| Jan. | Feb:
Quantity ' ° Description Source 1980 | 1981 | 1981
N ,

: < 2. Aluminum pie, pans ' Grocery 2 T2 2

=

48 ! Flower pots, small Department °| 48 33 .48
Lo store L -
. ‘ . ’
30 - Copies &faph paper Duplicate™ 1| .30, 0.1 30
' > in school '

<
£

- Paste sticks

Delta*

~ | Delta

Picture card, 1)l '
Strawberry plant B '
. . . ' -~
5. " Plastic trays ' Delta 5\5 5

5
package

Toothpicks

, {
Grocery
store

d

4L

) Vermicglite

v

Department
store

Booklet

Module 43 Instruction

Delta.

~

rd

* Delta is

-

H

A\

« .

the name of a supplier that stocks S.A'P.A. materials.

.




ERIC.

Aruitoxt provided by Eic:

. be used effectively. ) .

The kit should be reinventdried each time a teacher completes' the .
unit. Replacement items should be ordered or purchased well before. the
_ next use of the kit. The programs E.S.S., SCIS, SAPA, Houghton Mifflin
and STEM (Addison-Wésley) each have commercial suppliers of expendable

items. However, for many itenmis,. latal suppliers can be found that ygan -
provide the items more quickly and often at a lower price.

3

L)

In some school systems, locally develoﬁed kigg\%ay be established to
accompany some units {including some units which are themselves locally
developed) . Where these units are taught, it is adv;sable_fhat the kits
also be mairtained using an inventory card and re-order system.

'

ORGANIZING COMMON STORAGE AREAS. o

. Most~schools have found it helpful to.store and organize science
ﬁaterig}s in some form of common storage area. This area‘may Be a’
science room or it may be a stdrage rogh set aside for science materials.
Even in schools where most of the science materials are .found in kits,
there are a great many non-kit'supplies which need to be organized to

B ’ n
» . ,
-

1

.In many schools the common storage area‘for science reflects a ,
variety of programs taught over a long period of timé. Often, there is
an accumulation of items that fewrof the staff are-familiar with and no_
one knows for sure whether some of the  items are worth keeping. In

.

*




other schools, especially where "there i$ one person on'staff with a strong

interest in science, the science room may be well organized with all items

easy to locate. If the present organization of materials is working well

; it should be continued; otherwise @ school staff should consider re- '
organizing the materials using one of the four approaches described °

’

below: ,
) 1. Organization by Topics |, ‘ /
N ' e.g. - Animal Care Materials B
- Plant Care-'Materials ' . “ '
., - Containers . ..
. - Microscopes and Magnifiers . . '
\\1-“ - + - Metric Materials . :
o~ In this method of-.organization, the storage area is divided into .
S’ ten to. twenty topic areas. Each topic area 4s clearly labelled.
. Shelf spaces for some key individual items within each area are’ -
N also labelled, . ~ . ot .

This method of organization-has been found to be generally success-
fgl_and is described in more detail later in this section.

Ofganization by Alphabetical Order’

: Lo N Co .
In this method all shelves bear labels ﬁﬁr itens listed alphabetically.
This method-is initially simple to set uP'but leads to several

. .
L] * -

!

<

-~ ' .

"
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complications later on. .o
1) addltlon of a new item\ may necessitate a lot of re-labelling;
. ii) sometimes it-is difficult to know where to locate an ktem
(e.g. Should a miniaturé light bulb be filed under "m" for
miniature or "1 for 11g t or "b" for bulb?).
iii) materials for any one to»1c are found spread around the room.

1

3. Organization by Grade Level ' \ R

v

In thié method all shelves and,éupboards are assigned to 1nq-V1dua1
teachers or grade. levels. Each teacher gathers and maintains his/
her own stock of materials. This method can work well but it
requires a great deal of &upllcatlpn of supplies and is wasteful

of spa§ .

v
/o .

‘4. Organization by Tndex &

N ¢ -
In this method each shelf is labelled with a combination of letters
and numbers. wItems are placed on these shelves wherever there is a
convenient opén space. Locating-specific items is accomplished by .
meand of an index: e1ther a card index or a large wall chart.

.

e.g. - Shelﬁ List.
' aluminum foil Al
alcohol burners D4 . .
« aquariums " G3, G4
asbestos pads DS - -

Before any reorganization of mdterials is attempted, a clear deC151on
should be made by theé staff as to which of these "approaches (or -another
* approach) is to be followed. It is 53?E%ps not ' so 1mportant which method
of organizafion, is chosen as it is 1mportant that one is” chosen and that
‘the decision is implemented c00perat1ve1y by all concerned. Of the four
‘methods of organization described, "the topical organlzatlon method is the
~one which usually best suits school needs.

For schools chovsing to £611ow this topical approach the follow1ng
detailed toplcal organlzatlon is recommended. ..

o

0




Basic Science Room Organization (A suggested organization of materials

(- . ) ' by topics)
Lo Containers These are best kept in open storage
: ' ‘k\\\ﬁ\\\ for easy accessibility and close to

the sink to 51mp11fy cleaning up.

- buckets ’
- pan o : »

- - trays
- jars, large
- jars, small - beakers, pyrex . ‘
- cans - bowls : }
. - vials - funnels

< - test tubes - cups, plast1c OT paper
- petrd dishes - saucers .
- beakers, plastic , - lids - : .,

- graduated cylinders ' . .

. L Y .
"Construction Materials
- flat boards . . = dowels
- "'sticks” (long thin pieces of wopd) . - pieces of metal -
_~ cardboard - sCreening
' ~ pegboard pieces - p1eces‘ 0f glass or plexiglass
- nails _ .- caxdbo%rd boxes
- nuts and bolts ) , ‘f
- screws MR .
. ' ' rt *
N |
* -| Heat and Temperatﬁre Suppfies . e
- thermometers - hot plate
. * . - thermometer readlng charts - ball and ring
SN - candles . - asbestos pads
- alcohol .lamps ‘ - Convection apparatus -
- ring stands ' - tongs
- clanps ’
”~ ~ ,) -
- " ' .\ -
g . ' k]
) . .(‘_/.:
é_ . j P 4 .
~ ’ . . '




<N\ ’ ) switches

i

-

’bélances - . -

‘knives . .

’ " .

Sound Materials

Electricity Materials

batteries (dry cells)

battery holders

wire (store as 30 cm lengths .
.. of cut wire or hand wound

€ coils of 5 metres length)

tuning forks
bells '

-

miniature sockets
. . . s - miniature bulbs

’ doorbells .
electric motors ¢

Light

Magnifiers Y

light sources - hand lenses

lamps - micro hoxes
mirrors -*microscopes
. > -

lenses ’ - slides

- cover slips

Closed storage . . ,
for security.

* .

Metfic (Mass and Length)

masses .

spring scales

measuring tapes

trundle wheel L.

clinometer

metre sticks

metric rulers . . . e

'

~—__~__.These may be best in'closed

storage for security. )
hammer . - - '
screwdrivers ¥
saw ’
drill and bits =
clamps ’
sanding. block
sandpaper
files

dissecting tools

~




A e

General Supplies

- straws’ .
tape
toothpicks
eye droppers

pipe cleaners

balls .
. - spoons -
rubber bands
scissors

corks

stoppers ‘

wax paper,
aluminum foil

2

[

Safety Equipmerit

goggles

fire extinguisher
first aid kit -
fire blanket
eyewash bottle

)

stir sticks and splints

plastic wrap and .

*|"Cleaning Supplies

- sponges

rags '. '
- brushes” .

steel wool
detergent

<—__ Most of these items are best
placed in drawers' or trays. . .

balloons
. cotton batten )
E ‘ thread, string and yarn
rope )

bags, plastic

bags, paper

crayons, pencils, felt pens
, filter paper

‘ "labels.

tublng, plastic

pins, tacks and paper clips

)

<«+———— Stored' in

4

an easily accessable area.

>

-— ‘Usually placed in a cui)béard
under "the sink. .

i
. .

Outdoor Study Materials

soil thermometers
trundle wheels
sampling net

soil auger

- compasses (orienteering type) - , o -

clinometer

soil sieves
v

206 .
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Aruitoxt provided by Eic:

_terraria

Animal Care Materials

¢

cages

water bottles
food dishes
Jitter

feed ‘.
incubators b

ant nest or wormery

Aquariums and Supplies

aquaria f v
canoples
gravel . ‘
pumps
filters
food
water test kit
water treatment chemicals
brine shrimp eggs
aquarium air tub1ng .
nets:

,
plastic plants Q

Minergls,and Rocks
t

rock sets

mineral sets

individual rocks or minerals

"museum' specimens

2

Plant Materials ]

- ,stakes fox plants

) ‘s ’

. Most of these are best kept in
closed storage as they tend to’
look messy on open shelves.

'

o ~

. 7 3
Magpetism Materials’

magnefs L .o
- e qs - R .
iron filings .

compasses (do not store’
immediately ai;?cent to

! , magnetsg e,

R
.

104

- seeds .
- floyer pots or cups
- soil  » .
- sand ,
- vermiculite :
-’ peat N
- fertilizers' L, i

"

.

~
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Optional - Headings

R . &

.astronomy (solar system, stars)

Machines S Weather ’
pullleys ' * _ bargmeter .7
blocks - thérmometer K
.levers ' - weather maps .
wheel and axles o r Tain gauge
- anemometer '
7 - weather record board
A} - » : ) \
-[ﬁSchool Museum] .

’

bird nests (do not encourage collection’
wasp nest Y -
large rock specimens )
oil speCimens - o ‘
mdnufactgfers display kits

bones . .
models of planes, trains, machines, etc. -
parts of machines
mounted plants

insect specimens

v st

N

Pictures

animals
plants
plant and animal communities
landforms , ‘

weather : -t

energy and.machines
minerals and rocks
electricity and magnetism
light
sound

v

N
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CCUAPPENDIXNE ¢ o e
| "EQUIPMENI,A}ND FACILIFIES LISTS ‘AND%?;‘I-N'\I.ENTOR]_E;%@. g
" .'PURCHASING EQUIPMENT AND MATERIALS ~ %5 a

. TArted T .

.
Y

.+.  Equipment and/or materials purchases shouid be made according ‘to PR
the instructional needs of the resource alternative chosen.- The equipment,
and/or materials list available through the, publisher should be examined
and mat;ria1§ and/or equipment not available in ‘the school showld be ™ -
‘ordered. ’ . I '

I

. ) With the exception of the kit. program in Alternative Four, the need’
for specialized items has diminished somewhat; The other resource alter-
natives have been delibrately designed by the authdrs to-usé materials
readily available from the home or.local cohmgrbiﬁl.ou§1§ts.' In,most : . e
cases*# "scrounging 1ist" taken homfe by ‘students will produce mucly of the

* - needed equipment and materials. It would be wise to consult ¥ith(local
.- . wholesalers and distributors for better buys than may be availab
.through scientific supplz’houses. - Lo

>

.

" -

When ordering science materialg, priority should be give
‘ing class sets, or quantities,sufficient for small group work. \This
enhances the opportunity for/maxifum participation ¢f+students irf T
activities, as’opposed to demonstration“l¥ssons forced upon the teacher
because of _the lack of equipment or materials. v . '
. ~ When ordering equipment, considetéj@bn.shouldlalso be given to
‘ - differénces 'in abilities of Division'On children and those in Division B
Two. Division One.children Tequire:equipment stitable £or their large = -,
Jniscle coordination. capabilities and, therefore, unsophisticated
“"agggggﬁgs_with large.calibration§ is the best. Plastdic, unbreakable
gﬂg%é%@e?s and ‘equipment should also be consideredover fragile, expensive
~§§ﬁaﬁ59Ph§§t1%g§$§£2tem$m - . e . IR :
0 el st ~ » . . .

30 o 3
S -

ROy “e . B . ~ R . PR

s R Sc¢hools should consider the use of “an inventgry ‘Catalogue system ..-

which provides a record of currént stock, ordered stock, breakage, cost - - .,

aégylﬁdaﬁion in 'science room and recommendeéd sources of supply. : -
e R .,. . >‘7y\ ALV E“o:‘ o ° r"‘ “éﬁ;\%ﬁ% .

*t v ¥ . *
. . . . 7 - tou “
“a . b e . .o 4
~a W impe " -
lh"‘\Z . _\

vevy o
.

¢ 1
-

. By ’\ ' _'_. f;':lkh . R ' . .
- FACILITIES'ST © " L e

A seience facility should.he designed so there”is a maxTMum-samount
. of flexibility,®As programs”thaﬂgég,;he room-can be adapted with a .
minimum’ of expense and effortiy sgy:,. e el . -t .
Ty L RTCARE ; S, ) * 2 ' .
o F Y. 3. teen % - sl . T
- ‘The following lists™indicate some of the more. desirable provisions
in~a well-plannéd facility for elementary. science.instruétion .
’ ‘ V4 (ol

ot . 1

. “tea . - . -
“ * . .
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- EQUIPMENT LIST

" ashestos, mats

.aquarium filters .

«\ <

"soil bins (steel or plastic lined)

ventilation fan )
acid resistant countet tops

.- floor sink c¢/w water outlet:

kitchen sink c¢/w water outlet
test tube/beaker drying rack

.rubber mats in wet areas

minimum of eight electrical outlets
growing stations c¢/w ultraviolet

table top desks or trapezoid tables.

locked cupboard space (2 m)

tote tray shelving and tote trays
chart and diéplay boa¥ds (4-7 m)
chalkboa¥d (minimum 6 m)

chart hangers .

proyisions for hanging screen

counters at height of table tops (average 80 cm)

filing cabinet .
refridgerator (particularly helpful
- _ science program)
first-aid kit. °

fire .extipguisher
fire blanket
eye-wash neutralizer

A V. trolley .

safety goggles ',
dust pan and broom and mg/,

L4

- . «

-

in”sdbport‘of the life e

N\

Following is a basic list of equipment and materials that would

normally be found in a well equipped elementary.science room.

is not complete and teachers should consider the .particular needs of

the program alternative they have ¢hosen ag‘ﬂpll as this basic list.
: . y . s

. ~ ‘s

alumintim foil- . -
alcohol- burners ' g[
aquariums .er terrariums

(13L, 19L or 38L)
aquarium air pumps .
aquarium hedters . .

aquarium gravel

aquarium canopies

bags - paper and plastic ~ .

balloons - various sizes and
shapes ‘L

L L 108

The list

Balances /’

baromet :

batteries, D cell and larger
battery holders .
beakers, plastic - various sizes
and shapes

. beakers, pyrex ‘- various Ssizes

and shapes **°
brushes for cleaning

bowls - various sizes and shapes
buckets
bulbs, miniature, 2.5 volt
buttons - various sizes and shapes .

124
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cameras - instant and film
candles . :

clinometer
clamps of various kinds °
compasses, magnetieg’

cover slips

cylinders - graduated
clamps

cotton batten ’
cotton balls ‘
cups, clear plastic,
measuring

clock, watch, timers,
watches

4 ]
paper

stop-

~combs * (hard rubber)

carbon paper .
compasses

cages - various sizes
clay, modeling '
charcoal

‘copper sheeting |
corks |

drinking straws

drill and drill bits
doorbell .

drying racks
extension cords

emery boards
eyedroppers

funnels

fan (electrical)
filter fibre

fish net

fish food -

fishing line
flashlights .
flower po?s
gloves

globe . .
graph papér
.hammers

,hand lenses
hotplaté&
incubator

iron filings-
‘iodine

ice cube trays
jars - various sizes -and shapes
knife - paring, dissecting

P »

iy

LI < 109

y

. pans,

prisms ’

" -

knife switches - single pole,
single throw
litmus paper
labels

light sources

marxbles

matches

mirrors - plastic or metal

,microbox magnlflers

microscopes

microscopesslides

minerals,. various kinds

metre sticks

magnets - bar, horseshoes and
ceraq1c

aluminum - cake pan size -

petri dishes

pipe cleaners

pins, T head,

pliers '

paraffin

paste

plastic wrdp

,, light boxes

straight, safety

protractors

rocks, various kinds

rope

rubber gloves and lab coat
rubben bands : d

+ Tubber stoppers .

ring stands

saw

scissors
screwdrivers

seeds, variou$ kinds
sockets, miniature
soap ' -
specimen jars
spoons, plastic
safety gogeles’
soil

string

sand-

sandpaper
sponges

Spring’ scal

steel wool
Straws, plastic
tape, masking, plastic

111
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"
trays A .tongs ,
thermometers, plastic or trays, pgasjic
metal backed’ - vermiculite, petting
toothpicks . vials -
# thread ' - waxed paper -
“tea kettle, electric : ‘. water bottles .
, tape measures , wire - various kinds and
, tubing, flexible, clear gauges - insulated and
test tubes uninsulated - N
test tube racks ' yarn . ‘
G ‘ -~ zinc sheet
INVENTORY - v
N K

A simple iﬁventory system can be useful in determining what supplies
need to be re-ordered. For kits,+*each kit could have its own inventary
card. (See page 111 for a sample card.) ’

» ’/

- " For itéms placed in common storage, each item could be listed ‘on a
separate card.similar to the sample shown below. These cards could then

“.be maintained in a file from which they can be pulled when re-ordering ofé@ ,

’

supplies i} needed. .

Science Inventory Card

Item: Candles, birthday - Source: Co-op Stors
Normal Stock: 4 boxes (48 candles) . . .
Location: ., Room 107, Cupboard 22 .

N Purchased or
 Date On Hand Ordered |“ Received Remarks
80-09-03 | = ‘43 P _ 60¢ per box
81-01-26 | .20 | '3 boxes - o t
81.03-08 1| 56 , 36 | New price 72¢/box

<
-

>

For convenience in setting up such a card system, the sample ¢ards
shown on the following page could be duplicated and used by the school
as masters for its own inventory cards. - y

110 L
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L ) . Science Inventory Card
. . L4
- Item: s
. Normal Stock: .
Locatiof: © - 7
. 3
: L Source: - i
L]
v . . Purchﬁsgd or
Date On Hand Ordered Received -Remarks
e —
;-
1] .. N
N . J
o :
a »
. L
‘ ) ) Science‘Inventdry Card . :
P ’ y
2 -7 ¢ - .
) Ltem: : i
. ‘ Nor&al Stock: - - A
Bocation: 4 v
. » IR
" Source: i
' “—r
T : Purchased or .
A Date On Hand Ordered Received - . Remarks
. i
~ .
.
y 111 . . .
o . » .
. : 113 'K
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Once it has been determined what needs to be ordered §r purchased
lists should be made of the items néeded, one list for each\supplier.
When the: items aresordered from-a. scmentlflc supply house, the order
~ could be typed from a rough order drawn up on a page such as the <
. followin (Duplicate this page as -needed. ) )
: A P pag
R ’ “~
/ = ) \
. . 'i
v . [ ]
"'\ ,
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. '\E_ ) .
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. : - BUDGET FORM
. ) ) -
, - ~ ¢ .
. & * '
Name of Supplier . N Date Ordered™
“ 4
. . Ordered b ‘
Address of Supplier . : y :
. ,Course No.
. , ‘ . '
¢ . e . : ,
. . . X
. M ) 1 .
' . N . . .
Page No. |Catalogue No.| Description of Item Quantity|Price | Extension
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o ;- APPENDIX IV o |
-.* SAFETY. PROCEDURES AND GUIDELINES ,

. ° . . ¢ o

On the following pages, a number of basic safety gu1de11nes are
described. However, it should be kept in mind .that' no set of ‘safety
rules can be complete. The best guide for mo§t situations is the
common sense of children and teachers.

.
»

HANDLING OF ANIMALS AND PLANTS -~ - . +~

Keeping animals in the classroom for study}and for handllng can be
;. ' a valuable asset to-thé science program. To ensure the health and safety
' of both students and study anlmals, the folloW1ng guidelines are

¢ suggested. ) . : . N

-~

*

-~
P

' " 1. The teacher should check whether students have allergies before
bringing animals into' the classroom. This can usually be .done by
simply asking the children whether they have allergies, but for
younger children it is wise to either check their medical records or
send a note home advising the parents of the gnimals to be kept.

o ' ' ‘ .In case of a mild allergy, it may be p0551b1e to maintain, th;\ﬁhi%al,

in the classroom but not allow the child to handle it. For more °*
» / .
R . '

(.
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. . . . * -0
serious allergies, the .animal may have to be kept somewhere other
than the regular classroom. In some extreme cases the keeping of
anlmals may have to be ruled out entirely.

The animals should be.obtained from a known reputable supplier.
They should be in good health and of good disposition.

No child should be allowéd to bring an animal into the classroom
without the permission of the teacher.

> -
Animals should be kept in suitably 51zed enclosures which can be
easily maintained and cleaned o :

The animals should be well fed .and cared for.

. If a mammal or bird appears to be in poor.health, it should be-
checked by a veterinarian to identify the problem Many animal
ailments are infectious to humans so if there is any doubt, the
animal should be removed from the classroom area until the problem
has been 1dent1f1e§ and corrected. In.the event that an. infectious
‘ailment is détected, the veterinarian's recommendations should be
followed and parents of students who have handled the animal should

_ be adVised. ’ ‘

i ) . .
Students.should be advised regarding safe handling of animals. Note ‘

“that most animals will bite if handled roughly ror if handled.at an
inopportune time (e.g. hamsters are not at all friendly when they
have just awakened or when food is taken away from them). Caution’
students that too much handling by too many students may be stress-
ful for the animal. Hands should be washed after handling animals.

An animal which bites should not be kept in the classroom. If an
animal has bitten a student sufficiently hard to break the skin, the
student's parents should be advised. As a normal precaution, the
student who was bitten should receive a tetanus shot if he has not
recently had one.

An animal should be kept in the classroom only so long as itis a
meaningful part of the program. An animal that,is being neglected
is both a health hazard and a negative learning experience for

the children.

Suitable Classroom Study Animals

Mammats : rabbit
guinea pig -
hamster
gerbil
mouse
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Binds _ baby’ chicks (for short periods)
~ ) %@by ducks (for szrt periods) ’
: udgerigars ’
_canaries,
-pigeons : .
doves . .
Reptifés ‘ chameleons b Co
-small snakes , T~
Amphibians - aquatic frogs = . .
o : newts. . :
tadpoles hatched from frog eggs.
Fish.. goldfish .o

guppies . :
tropical fish

‘ Tnsects | ' _ aphids®

mealworm'beetles _
%;adybird beetles (ladybugs)

aterpillars
fruit flies <
milkweed bugs .
Crustaceans isopods .
crayfish .
tree crabs .
Worms : . éarthworm .
© Pond Waten / gamerus , r
. Onganisms - fairy shrimp : o
" Animals That Should Not Be Kept . -7

No native species ofiwild animal or bird should be kept in the
classroom. To do so would create an unwarrarited source of possible
infection. In most cases the keeping of theSe mammals or.birds is also
unlawful (for details, see the Alberta Wildlife Act or contact your .
local*wildlife office). . - -

&

-

]

-

Plants In The Classroom

14
Just as some students may be allergic to particular types of animals,
students may also be allergic to certain types of plants (e.g. some
students may be allergic to fuzzy leafed plants such as African Violets).
The teacher should identify any such allergic reactions and eliminate
using these as classroom plants.

Teachers of younger children shduld also he aware that some plant
leaves are poisonous (e.g. Pieffenbachia). .

¢
- . - *
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'HANDLING HEAT SOURCES © / S

Each of the program alternatives recommended in this guide includes
at least one activity that involues the use of a flame. The flame may be
produced by a tandle or alcohgl burner and, in at least one program, bits
of wood and coal are burned. In order to minimize the dangers during
these activities, the following gui?elines are recbmmendeq: !

1. The.burners (candles) should be set on a level table or desk, not
on a sloping_.surface. - . ) b

2. If a candlads used, ‘a non-flammable tray or pad " should be plaEed
underneath. ° .

3. Emergency equipment should be placed at several converniént locations
, in the classroom (e.g. buckets of water, fire extinguisher, or fire
blanket). N ’

4. . "-The teacher should conduct a classroom discussion on safety concerns.
This discussion might focus on the following questions: :
‘i) What things in the room Could catch fire? (e.g. hair, clothes®
and .paper are especially flammable.) .o
" being set? (e.g. Student’'s hair dingling in a flame, horséplay
ar showing off. Be sure t0 point out that accidents are
usually caused by unforeseen combinations of events rather than
. by bad intentions.) ” .
! iii) What does a fire need to continue burning? (Elicit that a fire
needs three things: a fuel, air (oxygen) and heat. If any one
of these three is removed, the fire wiil go ‘out.) .
iv)  What should be done in case of anjemergency? (Ensure that
' students know where the emergencyxequipment in the classroom is
loczgid and what is to be done with it. It may be helpful to

sim{date an emergency and have students act out their responses.)
\ . ‘ € ¢ .
5. Before working near a flame, students with long hair should tie their
~  hair back. Unnccessary flammable materials should be removed' from
the area. ) # ) ’

- 6. " If students are to light the flames themselves, the teacher should
discuss and demonstrate the safe use of matches. ,

ne 11y

ii)  What things could happen that might lead to an accidental fire

’

»
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. Note that electrical fires and fires involving flammable liquids .
involve additional dangers. -Both of these types of fire require special
treatment. D .

[ad —

: < .
Electrical fires involve the added danger of electrocution. If )
possible when an electrical fire is discovdred, the electrical current
should be turned off at the souree. Unless this can be done it is ; .
dangerous to use a water type fire extinguisher. A -carbon dioxide type >
of fire extinguisher or foam type:fire extinguisher’should be used.
.Fires involving flammable liquids may be spread further by use of
conventional fire. extinguishers, If the quantity of chemicals being
used is large, a carbon dioxide fire extinguisher or other type of class °*
B fire extinguisher should be used. :
¢ , , : :
. . \;\ ) * - - * ‘
HANDLING OF ELECTRICAL DEVICES ]

Electrical devices are potentially dangerous in two ways: (i) they
can cause electrical shock; (ii) they can cause fires. These are , .
dangers that are present with most of the electrical equipment we use, . /‘
but when used properly, the dangers are minimal. Some guidelines for

the safe use of electricity in the elementary science classroom are as
follows: . - )

1. All student learning activities with electricity .should make use of '
’ batteries as power sources rather than domestic household current.
As a general guideline, elementary students should not handle
electrical sources capable of producing more than 12 volts. This
guideline is consistent with the:four programs in this guide each
of which recommend the use of 1% volt batteries (dry cells). zf N
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2.  Students should be advised that although their classroom activities
with electricity are safe, any experimgnting with household current h '
is extremely dangerous. . )

1 .

3. Students” should be taught the safe handling of .classroom electrical "‘_
equipment such as tape recorSers and record players. In partlcular,;
students should be taught how to safely insert or remove a watl plug

4. All classroom electr1ca1 equlpment operating on domestlc électricatl
current: should be marked C.S.A. approved, *

5. Whete an*%lectrical device has a- triple (grounded) plug it should
not be connected by means of an extension cord which has only two ' -
wires (ungrouthd).

N 13

-

- ’ -

6.  Students should be cautioned never to handle electrical equipment .
when their hands or feet are wet.

-« .

HANDLING CHEMICALS

/ It is not necessary for elementary schools to maintain large stocks
of a wide variety of chem1ca$s. Following- are lists of chemicals which

.may be required for one or more of the elementary science program alter-

natives. Quantities of ‘these materials should be purchased only as

required and stored in their original containers. Any chemical materials |
found in unmarked containers should be disposed of in an acceptable manner.

The Potentially Hazardous Chemicals Information guide should be consulted

for a listing of disposal procedures. A L

120
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. PART 1°

'ReguiredNChgmicals Suitable for Open Storage-

(Access by students acceptable with teacher supervision)
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Bicarbonate of Soda (Baking Soda, NaHQO,) X X x X
Borax ‘ ’ X '
Citric acid . . . . X
- / . - >~
Corn starch X
f <
Corn syrup X X

Detergent (powdered)

Epsom salt *

—_—

Food . coloring

Gelatin,

0il, cooking

Petroléum jelly

Salt (NaCl)

77U Séltzer.tablets

Sugar (sucrose)

Vinegér

.Yeast
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MY
\/ Required Chemic 47 pr Secure Storage *
' / (Acceg's by teac 1’5 only) ; . S
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Alcohol, methyl ’ . X i
oo G : ’ A ‘ -
© wam et . Alcohol, rubblng- ¢ X ‘- .
’ ~ . .-\_ 4 A N i
Alc%thol 1sopropy1v.. ) . |l x
. —-&-_J_Y. . .
) Ammoriia (household strength) o ox 1 ox he -
: i , Ammonium chioride: - X .
» ., /‘ “ - - T ) - ". r
.~ Bromothymol blue : ¥ X X X :
. ¥ _ - .
Calcium hydroxide . . ) X N
* ~ R -} . . i L4
- - Calcium:carbonate X X ..
. - - -
[y “ . N .
Chlorine bleach o . X - X y
. ) : . .
Cobalt "¢hloride ) . ’ X P
'. - = " -
: Congo red . X
'- - . * ] N o A .
. . Copper chloride’ s x X- :
- Vs
' 0 . 'f -*"’;‘:‘Z“ Y T
S Copper sulfate . TN E X .
i . . PP , i i . *?;(ﬁ‘ﬁ&’
‘ .Fertilizer . ’ X . X X, ’ I
‘( ‘ A)
& Freon- 11 or Freon 12 . x v
i &é..“; . N b .
14 .
Glycé 1{5 . .o A x
d Rl » L
.. Incense % o] e
o * Todine cryst:ais ~ . X
P PR , ,
‘ * . -
*Not 'retfbmmended ‘ :
4 1 4 . . * ,
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At Ick'ine, lugols ox iodine, tincture ~ x | X
. - ; :
Laundry blueing X . )
13 v
. ) ’ . . * <
Limewater : . X .
“a . ] .
.t . —* T " =4
. K , N
2 Litmus paper @ X- X
- MagneSium, sulfate , ' X
N ) . . -
’ Magnegium ribbon f . 4 - X
.- hd ° -
0il, mineral - 4 x )
’ : 3
“ . 011, .household or automotive X X
2 L
Plaster.of paris X X
? * ] °
’ ' Pyrogallol - ; . X
. rd - “
: Salol (phenyl salicylate) X
Scouring powder. ) ~N & "X i b
) . Silicon - X
. - : b3
. Sodium sulfate ) ‘ X -
3 - - - * 3
-~ . Bodium theosulfate ) X
[ - ’ . 2
_Sodium hydroxide -solution X
) - _ >
. Tes-tape - ) . X
. ; > :
\ ¢
’ ) 4 - *
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4. - Where practical, plastc containers should be used in glace of:

DANGEROUS CHEMICALS ‘ .

Additional chemicals for activities not récommended in this guide .
may be used at the discretion of the experienced teacher. However, the.
foil%ying chemicals are specifically identified as dangerous and.should
not"be used, v

o [
DQ NOTJU SE Mercury
; -~  Ether . . i
Carbon tetrachloride . .
.- Carbon disulfide . R [ I
’ . Strong acids or alkalis (bases)
Sodium or potassium metals
’ . Phosphorous - .
S ’ Strong oxidizers such as: Potassium nitrate '
: o ' . - - ' Potassium peroxide
; Potassium cholorate

LY

These chemicals.should be maintained in secure storage only as long

-as necessary until they can be disposed of in a safe manner. x
HANDLING GLASSWARE ‘
1. Glass tubing should not be used in student activities due to

dangers of breakages and -cuts.

”
— .

Note that none of the programs in this guide, makes reference to
glass tubing. The use of plastic or metal tubing is recommended
for those activities where glass’tubing may previously have been
used .* o . '

2. Only pyrex glaé@ﬂare should be heated. -

. ‘ . <« - i
3. All chipped or cracked glassware should be discarded.

glass ones. » - . .

'3
A1
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CONTROVERSIAL ISSUES .- -
.. ] ", EDUCATION ] -

v
In August 1972 The Minister of Education announceda policy regarding controversialissues Thisannouncement
Was in response 10 repreésentations having been made regarding the tre atnfent :n schoot programs of such matters as
0 Canadian content. family life education. sex-stereotyping and special creation, to name a few By wayofinterpretation
the policy 15 10 be treated as a whole thal is. no clause 1s 1o be applied 1n1solation of any other clause or clauses The

policy 15 yntended to accomplish the following in the handling of 1ssues such as those mentioned above

* ean ] Provincially it will
. (@) guidethe development and revision of Programs of Study mncluding the acquisition of support matknals
{bl serve as the Department of Education postion in cases in which the Department may be consulted
regarding controversial,issues -

. R ’ 2 Locally the statement s to serve as a guide for the development of policy at system. district or schoo! levels,
Kl . according 10 local choice .
. - !
. DEPARTMENT OF EDUCATION POLICY
. Re. Controversial tssues in the Classroom® ) v

. 1 fn princigle \tis én objective of the Alberta educational system to dcvelop-sxudc'ms’ capaciies 1o think clearly,
reason logically examine all iSsues and reach sound judgments . Y /~—»\
, [} The specific policy. based on this princBle. 1s , -

1 Swdents in Alberta classrooms should not be ndiculed or embarrassed for posiions which they hold on any
1Ssue 3 requirement which calls for sensitivity on the part of teachers, students and other participants in
. dealing with such issues

~2 Students shouki have experniences in sefecting and organizing information 1n order 1o draw nteliigent
. conctusions from it For sound judgments to be made. information regarding controversial issues stiould
B "ta) represent aiternative points of view. . ‘
" © (b} eppropriately refiect the matunty. capabilities and educanonal needs of the students and refiect the »
: . requirements of the course as stated in the Program of Studies, *
. {c) reflect the nerghborhood and community 1n which the School is located. but not 10 the exclusion of

provincial, national and international contexts -

L 3 School trustees should establish. in COnSultalion with appropriate intérest groups. policies regarding .
{a) idenufication of controversiat isSues,, .
. ) R (b) teaiment of such sssues in focal classrooms ’
4 Siudent§ teachers and administrative staff should have a voice 1n dfmrmmmg v
(8)  the controversial issues 10 be studied, ‘
N (b}  the texts and other matenials to be used, ‘
L {¢) the manner in which such i1ssues are deaft with in tha s:lassroom' <
- ‘ . r ‘
In response 1o represer regarding the tment of the theory of evolution in school science programs, the
Science Curriculum Coordinating Commuttee prepared and presented the following policy statement to the Curnigutum
. Policres Board THss statement. which interprets the Department’s policy regarding controversiat 1ssues in relation t0

science programs in the classroom, was considered by the Curnculum Podcies Board in March. 1979. and was accepted
. . I by the Minister of Education n June. 1979
3

~

}' " (8) That where relavant. official curriculum documents published by Alberts Education for use by sciance Ve
y teachers should contain

(1) the Department of Education policy statement on controversial issues ‘ : v 0

L (1)  &sp / st alerting teachers to the need for sensitivily in handiing such 1ssues

[ g (111) 8 histing of available lesrning r'esourgns {fromwhich’school boards, taachers. and/ or studants may select
iterms representing slternative points of view on such controversial issues as may be includadin &
- Program of Studies

(6)  That atthe provincial leval, all scance curnculum comnuttaes #nd/or individupls associated with selscting.
recommending, hsting and/or prescribing texts and/or other learning resources for use in Alberts schools
.o be diractad to ’ . . )

(1) contine’thesr chosce to those learning resources in which the sciance subjact matter is dsemed o be
2 satislactory in terms of the datinition of science

. . Natural Science 1s a branch of knowlsdge obiained by the scientific method, which deals with 8 body of B
: s observable and reproducible facts concerning material phenomena, systematcally arranged and .
* showing the operation of general laws and theories s

(1) select loarning r thatara satst, y interms of scientilic accuracy, adequacy ol tréatment. and
raading leval .

(1) recommand the devalopmant of sych additionslmaterials as may bedeemed necessary. (Tobe usedonly
L . . as 8 lasy resort) o ' ‘ . ’

. ‘ (¢} That in }he sl salection staga. the nclusion or axcl of bract matter in Alberta school
¢ L.t . scianca cusricula be deterrminad by validating st ding tothe dafs of ‘Natural Sciance’in(b), (1) sbove
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