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4INTRODUCTION

r ',,,:- -,...... .
,-PURPOSE , .,

To provide practice in (F.) observing and describing prop-
ertieS,of objects, (2) Sorting objects by their properties;
(3), testing for properties, and (4)' observing and measur-
ing changing properties.

To review fundamental mathematics concepts of sets and of
the language of sets (set, subset, empty set); and to intro-
duce the concepts of intersection and union of sets:

SUMNARY OF NTENTS

This unit pr vides for the teaching of conceptual conterit'and
skills ,similar to those in the kindergarten Units, ''atching and
Wondering an Describing and Classifying. However, there/\are two important differences:
(1).che new contexts fOr.the con6epts.and skills which the

-children already have had are presented at At omewhat faster
pace; and

rreW ideas and skills are required. A; in Watching' and '
Wondering., the 8bservation and description activ ities begin
with looking at gass, familiar objects (the-classroom, a desk)
.and prooeed to more detailed observation of small objecfs
(property blqcks, ,leaves). .

The children learn that phaiacteristics or4 gualitieS Of objects
'such as color, hardness, ssh6pe, or number of legsare called
",properties.." Therefore, descriptions of objects, as well.as
any discussion about the, simildritia or differences of object's,
are in terms of properties: 'Children should be able not only
to point to objeci's with given properties (6 bloCk with four
corners) or with similarities or differenCes;%but They should
also be practicing communicating their perceptions as they ,
observe and -compare objects.

,
Communication skills ai.:e.obviously important in working with
others, but words have other impohant functions: Words are
involved in the thsco'reray of properties, for sometimes Ae do

a
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not notice prOperty or a diffetence in propertieS until we
have some elated words. A child's association of words
is basic tol'urthei development of his intellectuarability.

But the activitres emphasize. the properties'of objects rather
than the mere names of objects. A name can communicate
only wlien-it suggests a property with whicn we are already
familiar. With the emphasis on properties, communication
concerning an object can proceed wen though the object may
be unfamiliar to one or both participants. Properties other
then.the "use" property are also stressed, for the use of any
Object is really dependent on i oth r properties. Thus an
attempt is made to move the chi f m definitions of objects
basedzokitheir-u,§ .(a_c_hair is to it on) to descriptions of
more basic propdties upon which 'itability" depends (such
,as the chair' s shape, its height of seat from the floor, the
ability of the material of which- it is mthie-to support one, etc.).

. \ \
Careful observation of properties is important for effective

.,problem-solving. Crejtive ideas are often the result of relat-
o- ing careful observations in two or more situations which were

ks. not previously related. Even solution's of very simple prob-
lems involve careful attention to ;Toperties. For example, we
have a plant in the classroom, buf no flower pet. ,What shall
we, do? The 'discussion invariably must deal with properties*
qj the.prant and ofa flower pot.: Whaftroperties of the plant
make a flower pot necessary? What are the properties of the
missing,flower pet? What properties must-a suitable con,.
twiner for the plant have?

1 ,

Accurate observation of properties is also essential in classi-
fying. Property names themselves denote classification
scheme's for objects. So, in'this unit, while the child is
learning classifiCation words informally (and Sometimes hap-
ha-ardly), he 4.aetively involved in.the process ofsorting
.or categbrizing,Objects. This allows him to practice the
method by.which we arrive at classification schemes for a
group of sitnilar objects or events. In achieving order within
any set r,fo1,jects, events or data, we sort until we can sirn7
plify the situziOn. Then we lookfor relationships and gen-

.eralizations. Obviously, then, sorting requires attention to
properties of objects, since the sorting is based on some of

es I ,

2
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the objects' properties. An example of observing properties
and sorting on the basis of such properties is the scheme of
categories used to classify animals.,
In Sections 1. and 2, in additioh to the'activities just de-
scribed, the .children begin to 'sort ,Objects on a grid, so
that they have constructed a histogram with the actual ob-
jects. This gives the children an opportunity to begin the
development of skills.with which they can deal with data;
with the representations of'data (x' s or tally marks instead of
objects), and with the concept of variation among similar ob-
jects. Variation is a concept necessary in .the biological
sciences, for.within any biological category there are dif-
ferences. The e-children are introduced to this idea in, Lesson.
7, when they-observe homileaVes vary in size, Color, etc.
Variation is,also a necessary concept for measurement-and
statistics.

Section 3 focuses on testing for the existenCe,pf properties
and for the reversibility or irreversibility of properties.
Some properties are not immediately obvious, but are hidden-
until various tests are made. Also,- some properties will re-.
main unchanged in spite Of various manipulations. Other
properties will be changed by the manipulations. Of those .

that are changed, some can be changed back by reversing the
action, but some cannotbe. '(A.broken egg,"for example, can;--
not be reconstructed to its original form.) Testing for revers-
ibility or irreversibility necessitates careful description be-
fore and after the test, so that a comparison can be made.
For this to be feasible, a reference object-- which has not
been altered -- is kept, so that the children can make an
effectiVe beiorerafter 'comparison with the altered object. In
this, section, the children are also asked to order objects
according to some property and to arrange them in a series
from small to large and from low to high. Producinchanges
in .properties experini-entally and noting changes under, varied
Conditioris are important proceSses in problem-solving in
many fields. The children receive some practice in b'oth of
these processes, as well as hi- predicting and testing
for, changing properties.

i 4
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The last three lessons of the unit, which 'comprise Section 4,
accent the faci that the identity of a biological object (plant,
animal, human) continues despite many changes in external
form. The retention of biological identity is a rather sophis-
ticated idea. You will find it interesting to note that, al-
though 'a child readily accepts the continuing identity of the
mealworm whatever its outward changes -- he finds it
extremely difficult to imagine himself as being, or ever
having been, the little person he sees in his baby picture.

'NOTES ON TEACHING THIS UNIT

This.is the first unit for first grade. Its position relative to
other units in kindergarten and first grade is shown oh the page/
intide: the front cover. The unit has-four sections, each of,
which emphasizes alparticular topic.' The Sections are di-
vided into lessons, most planned to take about one class;
period. It is expected that generally two periods a day will
be used foi,lyIINNEMAST material. You may choose to teach
this unit until it is completed or you may start .Unit 9 at any
time after Section 2 is done and teach the two simultaneously.
If taught alone, Unit .8 takes four to five weeks.

.<1

An effort has been madeto begin a first grade program that is -

not crucially dependent on kindergaiten or on previous use of;
MINNEMAST materials., but, if you think, it Ane,cessary for your
class, select lessons or activities from Describing' and Clas-
sifying (Unit 3) and from Using Our Senses (Unit 4) and con-
duct these. Because first grade children are much. More men-
tally advanced than those in kindergarten, they need-not do-any
of the lessons in'UnitS I or 2. However, the attitudes begun
in the MINNEMAST kindergarten materials are very important
and should be, kept in mind while teaching all units.

Each section .begins with a brief 'discussion of its cohtent.
Lessons include more detailed comments on the ideas involved.
Each lesson has a list of the materials needed And suggeStions
for carrying out the activities. Important questions are capi-
talized and children's probable reactions are set offin paren-
theses. The questions are intended to serve only as guides
to help you in planning theesson and need not be used ver-
batim. 1

4
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DEFINITIONS

Sets'

---

Sorting or classifying objects according to their properties
involves. s9parating thern into groups which are known mathe-,
matically as "-sets," Set concepts are important in the op
erations of 1-natheniatics and science and are basic to studies
of logic and probability, yet they can be. put in contexts that
are simple enough to be Used by a child: The mathematical
ideas introduced here will be continued in other first grade
units.

Thereare two ways to define a set, One-way fs by listing.
its members,. But we focus on the other, more important
way;. in this unit. The sets or subsets are here defined as
meaning those' with one (or more)properties.orcharacte'ris-
tics common to all members of the defined set. A defining
property gives us a way to tell which objects are, .and which
objects are not, members of our defined set. Every object
which has the property is a xnember; and every object which
does not have the property is not a' member of the set. Every
object which has green coloring is a member of the set of -
green objects and only green objects are'mernbers. The
'property of greenness is the defining characteristic of the
set.

Subset

1) subset of a .set is any selection of. the members of that set.,
For example: the set B is a subset of set A if -- and only if : --
every inenther4of set Bs also a member of set A. To be more

specific: if all the crayons in the Classroom are represented
by A, and all th,e purple crayons represented by B, the iub-
set B is the het of all. purple crayons in the classroom. Set A
contains not only B, but also red crayons, yellow crayons,
etc. The list of subsets of set A includes the entire set A
and the-empty set -- the set whiCh has no members.

4lt
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UniOn And Intersection

Two mathematical concepts which were not covered in kinder-
garten are union and intersection. "Union"- refers to the
situation where two sets are put together (red blocks and
green blocks pushed together) so that the combined set is
characterized by red or green blocks.

In the situation where objects or areas are being clatsified,
intersection refers to the objects or areas which are des-
cribed by the combined properties or,classificatiOn.S:of two
or more sets.- Hence, if we are sorting white objects and
triangular objects, the white triangular objects are in the
intersection.

Simper ly, a street intersection is that part of each street
which is part of the other street.

A
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SECTION I OBSERVING AND DESCRIBING PROPERTIES

PURPOSE

- To provide opportunities for careful observation and
scriptionof properties of objects. 7

COMMENTARY

Early in the School year, there ate many opportunities --.both
indoors and out -- for children ti? obServe and describe: For
the new fitst grader, observing and describing invOlVe ex-
amining an object closely and ide tifying its properties.
These properties include characte *stics -- such as color,
size, and' Shape: that, can be det rminea visually (often
because of previous expetiences), nd others -- such as
texture, aroma, sound, and taste -- that must be determined
by.,using senses other than sight..

An im portant goal of this section is th - communication of per-
ception through the description of.prop sties. There are.two.;,
waYsfdr children .to-shoV that they perceive properties:-

A

(I) the verbal way. The child attaches appropriate words to
an object: "This block has the properties of redness and,.
square shape."'

(2) the operational way. The evidence of the child's percep-
tion is shown, by the sorting of all the blocks that have the
properties-of tedneSs and Square shape.

Operational descriptions are important for sev eral reasons:

5,

. .

(I) When a child can. petform an operation of sorting,- you
have more knowledgeof what he is responding to, and are
therefcire in a better position to make any necessary clarifi-
cation or extensions.

(2) Children can transfer the process of grouping objects in-
to sets, and subsets to a variety' of situations. Also.; after
grouping objects, children can recognize similaritieS and
differences 'more clearly.

7
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'*--(3) The active 'sorting operation provides experienbe relevant
to mathematical concepts: a collection Of objects to be.ob-
served and described is a set, and members of that set, hay-
ing one or more similar properties, form subsetS.

obserat,ation and description begin with,large objects in the
classroomln1&ssons 1 and 2, and continue in Lessons 3
and 4-where 15ropefties.of rather small objects (blocks,
animals,, etc.) are examined-;

NOTE

Send a copy of,Dr. Werntz's letter home with each child as
soon as work with the unit `be4tri.

ti
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UNIVERSITY OF inmsatu,

Office of iTie Director

Dear Parent:

MINNESOTA SCHOOL MATHEMATICS AND SCIENCE CENTER

720 WASHING-TON AVENUE S.E. MINNEAPOLIS, MINNESOTA-50414

Your child will participate in an experimental program in learning during
this school year. The curriculum was developed by MINNEMAST,. the Minne-
.sota Mathematics and Science Teaching Project. Mathematics and science are
introduced to your first grade child in a single coordinated treatment that is rel-
evant to his everyday life. Teams of educators, teachers, mathematicians,
and psychologists .working together -- developed the method and materials
of the program. Schools use the program only with- direct supervision of qual-
,ified consultants from-a neighboring university.

We live in a worrd that is changing rapidly -- more rapidly than ever be-
fore in history. This means that we cannot predict accurately what_a child will
need to know in later life. The aim of MINNEMAST is to prepare' the child-to_
solve problems for which- there can be no specific instructions now. The MINNE-
MASTcurriculum.providq many experiences in observing, describing, measuring
and experim nesting. In this way, the child develops attitudes and skills which
equip him for lifelong learning. We have reason to believe that the child re-
tains what he learns through-h own efforts and that he enjolis the process of
discovering for himself.

The first unit in first gradeis Observing Properties, tis-intended to
encourage your child to explore his surroundings and to help him,observe-an
describe properties of some of the things he finds., He classifies objects into
sets according to their properties, and he does some simple experiments to dis-
cover more about these properties.

You are invited to share in your child's activities. For example, when
his class is asked to observe size changes with growth, we suggest that you
have him try on his outgrOwn clothing and clothing of an older person in the
-family. Your child will tell you of other experiences you can'share. We will
infOrin you occasionally about the experimental materials and the kind of_in-
struction your child is receiving. We hope you will find this information
helpful: Your comments and reactions can be valuable fo us:

Sincerely y

jahiA
jameS H. 1,i1/erntz,
Associate Profess
Project Director (-

of Physics
20
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Lesson 1: EXPLORING FIRST GRADE

COMMENTARY

There are many objectssin the first granew.e.room which are ne
and exciting to the children; and the children should be given
time to explore them. There are also new activities, such as'
recess and (maybe) the.lunch program, with which children
need to became familiar. Helping them get acqUainted with
their. new surroundings is a necessary part of -the activities
of the first few days, and this serves niCsly as the means of

thelessons in observation. Please feel freeto adapt
the suggested activities of this lesson to Yoi:Ir special .Situ-
ation, but-- in any situation you will want to encourage
the children to explore, and to continue exploring at various
times ,throtighout the year, .whenever it is opportune.

PROCEDURE

Activity A

10

. The children in your room may or may not have had kindergar-
ten, but at some time during one of the first class sessions,
ask whicheVer of these questions is suitable to your group:

DOES THIS ROOM LOOK LIKE YOUR KINDERGARTEN
ROOM? LIKE, YOUR NURSERY SCHOOL. ROOM?, LIKE
YOUR SABBATH OR'SUNDAY SCHOOL ROOM? LIKE.
YOUR LIVING ROOM AT HOME?

As the children mention various objects which they did not
have in kindergarten, in other schools, -or at home, list them
on the board. Then suggest that they walk about the room to
see whether they can cycover other interesting objects.

In a few minutes, ask them to sit down. Then, either verbally
or on the board,. add, their 'new contributions to the list of ob-
jects. Discontinue the activity whenever you see.fit, but
keep-it in mind so that you can return to'it later in the day
orcon other days.

Y might ask the children to help you make up a story about
theireii-This-could---become_the start of a continuing

2
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record of theli experiences infirst grade. It could also provide
material appropriate for their first readingleSsons,

Activity B

Suggest to-the children that there are activities which they
do in. first grade that they did not do last year.

DOES ANYONE KNOW OF SOMETHING WE, DO IN
FIRST GRADE THAT WE DIDN'T DO IN KINDERGARTEN?
If they haven' thad kindergarten, the question will
need to be re-phrased: THAT IS THE SAME AS ALL
THE -OLDER CHILDREN DO?

.

If no one answers:
n.

IN A FEW MINUTES WE WILL BE GOING OUTSIDE
TO PLAY. WHO KNOWS WHAT WE CALL THAT?
(Recess.)

,

O

If there are rules about recess, this is a good time to talk
°about them; and if there is a certain place where they are to
play; this can. be discussed, too.

If there is a school lunch program, this also should be dis-
cussed. You will probably take the children to the lunch _

room before their scheduled liinch f3eriod.; Before ydu leave
the classroom, ask the children to be alert for the differences
between the classroom 'and the lunch room and for any Par-,
titularly interesting things, they may see. When you return
to the classroom, have them discuss what they have noticed..

Activity C /GAME': IDENTIFY-THE OBJECT

This game is somewhat similar to." 20 Questions,"- though there
is no limit to thenumber of questions that may be asked.'
Have 'groups of twb'or three° children get together where yoU
and the rest of the class cannot hear -them. Ask a group to
select some Object in the room as their secret object. They
are not to tell you or the rest of the class what object they
have chosen. You try to identify the object selected by ask7
in-g these children questions that can be answered by yds or
no, and when you haVe enough information to identify it, you'

,say what ft night be.
11
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. Sometimes use comp ring questions such as, "Is your object

as heavy as a book? ' or "Is your object the same color as
. Billy' s shirt?" Enc urage the children to ask questions also.

Activity D EXPLORING 0 HER AREAS

Choose an unfamili r room or other area, in or near the school,
fot exploration. In this illustrative lesson, the gymnasium is
selected, 9,s it off rs many new and exciting experiencea.

N
But the lunZfiroom, library, music room, or playground would
'also be interesting.

Having to change to tennis shoes before going.tci the gym will

be a new school experience for first graders. Ask the children

to describe the'properties of tennis shoes and their-differences
from'regular shoes and to discuss why they are required to
Wear thebe special. shoes in :the gym.

When going to the gym, -ask 7the'children to notice in what ways
the gym is different from their first grade rooni, They will ..

---p_roi3ablY mention its -size.
-

Iv WHAT WAYS IS THE GYM DIFFERENT FIRjiA

OUR ROOM? ,

HOW DO YOU KNOW IT IS. LARGER?

HOW COULD WE FIND,OUT?.

After you hear the chidren's answers, suggest that all'hold
hand's and btretch out to see how long the gyro is. 'Repeat
this in thelclassroeri, when you return to it, and allow them
to determine from the results whether the gym is longer.'

Then .encourage them to explore the gym. They will find new
equipment that they have not\ seezi before, even if they were
in the gym during their kindergarten year. If there is equip-
ment which first graders should\ot use, tell them about it
before the start exploring. ,.

L 4 l
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When you are back in the 'classroom.; continue the discussion
of ways in which the gym differs from the classroqm. Havethem disCuss other differences besides length sod relatiyesize.

Have the children'inake up riddles abotit. some of the equip-ment or materials they. saw in thegym. Start thetn cif withsome Property descriptions (riddleS) such as:.

IT IS LONG .AND THIN.

IT IS TWISTED.

WE CAN SWING ON IT.

WE CAN CLIMB IT.

IT HANGS FROM THE CEILING.

WHAT IS IT? (A rope.) .

4

4,

2.4
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Ifesson.2:, PROPERTIES OF A DESK

COMMENTARY

When the children were talking about -their room, one of the

pieces of furniture they probably mentioned wasta.desk., In

this lesson they investigate and des6ribe the properties. of

a desk. Some children will know what properties are and will
be able to describe their desks easily. Others will need help

rat first. Since classrobms differ somewhat in their furnish-
ings , the outline of the lesson is only suggestive.

.PROCED1-1 RE--

`Activity A

WHEN WE TALKED ABOUT OUR ROOlVi THE OTHER'

DAY, WE MENTIONED OUR DESKS AS SOMETHING

NEW. TODAY LET'S TAI ABOUT THEM.

EACH OF YOU HAS A DESK.. IT IS YOUR OWN

WHILE YOU ARE IN THIS ROOM.

S:

WHAT CAR you TELL ME ABOUT YOUR DESK?

-WHAT ARE SOME OF ITS -PROPERTIES?

MAYBE -PVT WE SHOULD MAKE SURE WE KNOW

WHAT "PROPERTIE.S" ARE.. -, 4

,

SO

. Have the children tell you, If they can't, suggest several
such as: color., shape, smoothness, use, .. ,

, .

Choose a child:who seems to understanewhat youvant and

ask:'
,

'
:TELL ME ONE THING. ABOUT YOVR,DESK. I WILL

'WRITE IT ON THE BOARD.

Have other children tell you different things abbut their desks.
The chairs or seats may also be'included. - :

If the,childeen are not responding eatily, ask some of the

following questions:

2C4
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, WHAT COLOR IS YOURDESK?

our OF WHAT IS IT MADE,?

IS IT FASTENED TO _THE -FLOOR?

DOE$ IT HAVE LEGS? HOW IAA NY?0

CAN YOU OPEN IT?

,

HOW IS IT PUT .TOGETHPR?

WHAT'S INSIDE' IT? ..

.

v

Perhaps the 'children would like to-make up a- story as though
the deSk were telling it. The children will be able to think of
many differerq things' for the desk, to say. And, as shown in
the following example, they may tell the story about the 'desk
in ither the first or thikperson;

I AM FETER'SDESK or -- THIS IS PETER' SDESK. 8.

I HAVE FOUR LEGS -- HAS FOUR LEGS. Etc'
Pt 4

MY TOP IS SMOOTH AND HARD.

I HAVE A POCKET.
(..

, THERE ARE ALL KINDS OF THINGS IN MY POCKET --
BOOKS, PAPER, CRAYONS, SCISSORS, PASTE.

SOME PEOPLE*HAVE PUT WET TOWELS IN ME:;. SOME
HAVE EVEN PUT PART OF THEIR LUNCH IN MY POCKET.
WHEN THE FOOD SPOILS, 'IT MAKES ME SMELL FUNNY,
AND I DON'T LIKE THAT AT ALL.

SOME PEOPLE PUT TOO MANY THINGS IN ME, SO
THAT MY TOP WON'T GO DOWN.' ,I DON'T I,IKE
THAT, EITHER.

I THIN PETER WILLKEEP ME NEAT AND CLEAN.

,t

5-
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'

WE TALKED ABOUT THE PROPERTIES OUR DESKS
HAVE, AND WE DESCRIBED THEM VERY WELL;
FROM YOUR DESCRIPTIONS IT SEEMED TO ME
THATALL YOUR DESKS WERE QUITE SIMILAR.
HOW DO YOU KNOW WHICH DESK IS -YOUR

)

THATAt,-- C4HT, YOUR DESKIS IN .A CERTAIN
PLAC IN THE ROOM, HOW CAN:YOU TELL.
ME WHERE IT IS?

,

Pause for answers; then:

YES, YOU CAM-ITELL WHERE YOUR DESeis BY

THE ROW IT IS III.. AND YOU CAN T BY -
WHETHER IT IS NEAR THE WINDOW 0 HE
CHALKBOARD. AND, -**.tES,' BY WHO SITS IN
FRONT OF YOU, OR WHC SITS IN BACK.

When the children hale pretty well exhausted identifying the
location, .you may want to devise a gaine for. them or, if you
think it interest them more, use "Simp Says. " With,
6'11 children starting from a sitting positiOn for each instruc-
tion, the game would do something like this:

ALL CHILDREN ,WITH DESKS BY THE WINDOW1'
sTAisrp,

. ,. .

ALL CHILDREN WITH* DESKS BY THE WALL, CLAP
HANDS.
. , .

. ALL CHILDREN pin DESKS ON 'THIS SIDE, RAISE.
THEIR. HANDS. -1

ALL CHILDREN WITH DESKS BEHIND THEM, PUT
i, THEIR HANDS ON THEIR HEADS.'

.

THE CHILD WITH THE DESK NEAREST THE DOOR,
STAND UP.

O

10'
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THE CHILDREN WITH NO. DESKS IN FRONT OF
THEIRS, RAISE THEIR HANDS. .

THE CHILDREN WITH NO DESKS IN BACK OF
THEIRS, RAISE THEIR HANDS.

^:
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Lesson 3: PROPERTIES-OF BLOCKS AND OTHER OBJECTS

COMMENTARY

In this lesson children use smaller objectsthanin Lessons
I and 2, and obServe and describe them in greater detail.
Properties which;are apparent from just looking, are size,
thickness, color and shape; children are very dependent
upon vision.for recognizing properties -.77 even those prop-
erties which must be verified by touch. While* they may be
able to label certain visual. patterns (a- triangular- shaped
block, for example), detection by touch provides additional
sensory data. Properties that may be missed visually and
that may be more easily recognized by touch. are, among others,
the number of corners, number of surfaces, and shapes of the
surfaces of a block. This isjhe reason that activities in this
lesson involve not only properties which. are sensed visually,"
but also activities where touch. provides the observation for
property description. You ask the children first to respond to
instructions involving one property and later to instructions
for two prbperties. You also give some attention,to instruc-
tion about what properties an object (ides not have. The
properties possessed and not possessed by an object are im-
portant for later sorting exercises, as well as for developing
communication skills.

29.
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MATERIALS

'property blocks. You will need 8 of each shape --
some thick, some thin, some wrapped individually
in soft paper or opaque -plastic bags.

"fingertip properties" kit. If you have no kit, pre
pare 7 or 8 sets of objects that pos8ess interesting
properties detectable by touch. Inblude 10 different
objects from the follOwing list-in each set- (or sub-
Stitute similar ones):

silk cloth
wool cloth
sandpaper
writing paper
steel wool
viscose sponge
deflated balloon

PROCEDURE

Activity A

rubber eraser soap
wood block tree bark
tin foil adhesive- tape
stone metal object
half potato waxed paper
lump of Coal burlap
cotton tissue

Because this is the first time in first grade that children use
property blocks, allow\ them Some free play with the blocks.
Then put all-the blocks away. Holding one set in a box or
bag1, have the children ask you for certain blocks, one at a
'time, by describing them. Begin by 'showing one block and
saying that there is no other one exactly like it in the bag,
but-that there are others of other- shapes, colors, sizes and
thicknesses.

Activity B

N
Arrange the children in groups of' three or fouriftalzhav(each
group sit in a designated place on the floor. (You may find
it helpful to push the desks aside to provide a larger.aler-}
area for this.) Now distribute some blocks to each group.
The groups need not each hive the complete set or identical .

blocks, unless you so wish. Keep some blocks -for yourself.
Select a block from your supply, hold it up, and as k'the groups:

-3v
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FIND ANOTHER BLOCK OF THE SAME COLOR-AS MY .

BLOCK. .

FIND 'ANOTHER BLOCK OF THE SAME SHAPE. p

Repeat this, holdfrig up other. blocks. Then:

FIND A BLOCK THAT IS RED.

FIND A BLOCK THAT I'S SQUARE-SHAPED.

Continue with instruc for Other,properties:

FIND A BLOCK WITH CORNERS.

FINDA BLOCK WITH NO CORNERS.

Now select` one of the wrapped blocks. Have the children feel
it through the wrapping. "Then instruct:

, PICK A BLOCK FROM YOUR SET THAT FEELS LIKE
THIS BLOCK.

Repeat the instruction, using other wrapped blocks.

Activity C

Again arrange the children in small groups and give each
group some property blocks. Repeat the types of instructions
you used in Activity A. After-,asking, the children to match
your block with another of the same color, shape, etc., add
requests for blocks of simiasr size or thickness -- when you
think the children are ready,

After giving a number. Of instructions for findibg bloCks with
one property (shape, color, etc. ,* as in Activity A), ask kor
blocks with two.properties. Use instructions such as these:

FIND A BLOCK THAT' IS RED AND SMALLER-THAN
THIS ONE.

FIND A BLOCK THAT ,IS THICKER AND,LARGER THAN
THIS BLOCK

.4
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Repeat with other cornbfn&ions of two prOperties.

Now hold up a block.and ask the children to tell you what that
block is not. Fdr example; a red, small, thick, triangular-

square.shaped block_is not blue; not yellow,- not thin, not square
shaped, etc.

Give various children turns at holding up a block, so that the
rest of the class can tell them what it is not.

Activity

-Place each set of objects from "fingertip properties" kit in' a
shallow cardboard box or on a cafeteria tray. Arrange the
children,in groups of three or four and have-each group sit'in
a designaed place on the floor. Distribute one- tray to each
group anclosk the-children to examine all the objects care-
fully: They should look at them, turn them Over, touch them,
squeeze them, bend them, etc. While the Children are exam-
ining the objects, you might circulate among. the groups to
ask leading questions about the properties of the objectg.

Gall fOr volunteers to describe- the objects, one at a time.
Have several children contribute to each description. If
they disagree Over properties, ask them to re-examine the
Object.

cl

After these descriptionS:

NOW WE ARE GOING TO PLAYA GAME. -I WILL -
THINK OF AN OBJECT. YOU WILL TRY TO DECIDE
WHIM" OBJECT AM THINKING ABOUT.- I WILL
HELP YOU BY NAMING .PROPERTIES OF THE 'OBJECT,

AND YOU CAR LOOK AT YOUR OBJECTS TO SEE

WHICH OBJECT I.HAVE IN MIND:

,Name one property .at a time, avoiding the object's function
property. As you name each property, have the children In
each group take turns putting aside the subset of objects
whicif'seem to have that property.

21
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Example:

THE OBJECT I AM THINKING OF IS ROUGH AND
SCRATCHY. The_children might set -aside the
sandpaper, steel wool, lump of coal and tree
bark.

LOOK AT YOUR SUBSET OF ROUGH AND SCRATCHY
OBJECTS. THE OBJECT I AM THINKING OF IS ALSO
VERY TLAT AND THIN. TAKE OUT ANY OBJECTS
THAT ARE FLAT AND THIN, AND PUT BACK THE
REST. They might now keep a subset of only the
sandpaper antree bark.

IT IS MUCH SMOOTHER ON ONE SIDE THAN ON
THE OTHER.

If they still cannot decide:

ONE SIDE HAS LITTLE GRAINS OF SAND ON IT.

An example-of another property with which to begin is, "I.
.can squeeze it together in my hand."

In all instandes,..after7giving. a property that includes a
number of objects, proceed with more 6pecific, properties
that the partiCular.object has: "I can stretch it," or "It
is heavier than most of the other objects."

Activity E GAME: 'IDENTIFY TH-E-OBJECT

Use the same sets of objects here as itCActivity D, but.
keep one set aside. Distribute the other sets, among small
groups of children. Have two or three children get ibgetheis
whdre you and the rest of the class cannot hear them and
select among themselves an object from the tray as their-
secret object. They must not tell you or the rest of the class
what object they have chosen. youand-the class try to
identify the-object by asking'question's that can be.answered
With yes or no.

3



Lesson 4: PROPERTIES OF SMALL ANIMALS

O

COMMENTARY

lh preceding lessohs children identified and grouped objects
according to their shapeS, c9lorS and- textures. This gave
'them 'practice in using differeint senses to determine Prop-
erties." Here children observe small animals and consider ,
more complex properties (sizes, apperidages, body forms) as
well as behavioral patterns (eating, sleeping, moving, etc.).

The experience of collecting and maintaining animals for
,classroom 'lessons is valuable to the children. It calls for
'responsible and careful handling, of forms oflife; and
children find both the animals and their-care fascinating.

Three activities* are described for OA lesson. The firdt is
the collecting of the small animals; the second involveS
observations of their forms and behavior over several days.
and the third diredts children to group the animals into sub-
sets according to each of several propertieS. This last
experience is intended to eniphasite 'similarities and dif-
ferences among the animals.

The primary purposes are to give the children opportunities to
see some of the seemingly infinite. varieties of animals and
to discern their differencet,: and similarities. Careful ob-
servation of the basic properties of living things is an im-
portant technique to develop. It is.also a means to apprec-.
iation and enjoyment of the biological world. Although we
want the children to observe the living animals very; closely,.
they need to be told' (and probably reminded from time to
time) that very careful handling of living things is necessary.

Consult the M1NNEMAST handbook, Living Things in Field ,

and Classroom, for directions about where-to look for small
animals and how to collect and maintain them. The school-
yard and adjacent areas along sidewalks may provide enough
Material for-the activitieeof this lesson. Plan to do the
collecting at any -convenient time before the first frosts,
bdcause these eliminate many insects. Also plan your
collecting for periods near noon, when more animals are about.

t, .
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It would be very desirable if you could conduct all thf
activities of this lesson during one day. All of the small
animals may not survive, for future study;- however, if
they are properly Maintained, many can be added to the
classroorn "zoo" when the lesson is- completed.

N,
It is important that this lesson be done With living things.
Do not substitute films or stories for these first-hand ex-

,.periences.

MATERIALS

small animals collected and brought back to cla-ss

-plastic bags, withfasteners, for collecting
magnifying lenses

:MINNEIAST handbOo , LiVing Things in Field and
Classroom, for information on 'maintaining the
collected specimens.

'7 ''Grandpa Dunn" -- Story

pictures of animals and plants
(Worksheets I, 2, 3, and 4 of Student Manual A)

PROCEDURE

Activity A COLLECTING SMALL ANIMALS
.,

Read the following story about Grandpa Dunn at some time
shortly prior to taking the children outdoors on a collecting
trip.

GRANDPA DUNN

- Steven, Stanley and Elizabeth had a neighbor they called

"Grandpa Dunn." One day while they were admiring Grandpa Dunn's

garden, Stanley asked, "Grandpa, could yo,tell us where to find

little animals? We've been collecting some from our garden. Could

we find them in other placPs, too?"

35.
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"A garden's a good place to find little animalsi" Grandpa Dunn
said. "Have you loOked in the ears of corn and at the bottom of the
stalks? You can find Many little animals by diggingarehnd the
bottoms of plants."

"We've done that," Elizabeth said, "and we've found some,'
but we thought maybe there were other places to look."

"There are," Grandpa Dunn said. "When I was-a boy, I found

little animals under rocks and stones, and in the bark of trees, .and
under piles of old leaves. I even used to see some on the sidewalks,
and around pipes, and in the corners of the basements.Basements

have many kinds of little animals. Sometime'S you can find animals

fluttering around lights at night,_ too, or en-window sills; or .the
. .

bottoms of -leaves."'
1

"Thank you, Grandpa Dunn, %the children said as they started
to run away.

"just a minute!" the old man said, and the children stopped.
17,

'1 want to warn you not to go picking up every little animal you see

with your bare hands, .because some of them bite:"

"I know,"'Stanley said, pointing to a lump on his ann..
"That',-s a mosquito 't . It itches,"

"Flies sometimes b'te,* too. And bees can sting," so. b4

careful," Grandpa 'Dunn sa

"We will," Steven said. ' hen we see a little animal, we'll
plop an icq cream carton over him. hen We'll slide a piece okp.aler
*here the top of the carton is and Ares the paper down around the
trap, lnd finish up by keeping the paper in lace with-a rubber band."

3 256
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"That's the best way, " Grandpa Dunn said. "But if-you want

to look closely at a little animal, its better to put it in a clear
plastic jar later. Ityou have any trouble ring your animal from
your cartons into your jars, bring them here and I'll help you."

"How will you do that?" Elizabeth asked.

"I'm not sure how I'll do it," Grandpa Dunn said, "but I expect

if I gave a carton a little thump, I could slide an animal into a jar

while it was still too surprised to know what was going on. Or

maybe I could make a hole just the right size in t:.e cover of the

carton and then turn it upside down over the jar. I would pant to

be careful-not-to-hurt the animal, though, be thinking about

ways to do it while you're all out collecting."

"We each have 'a carton and we'll come back as soon as we've.
each found one animal, Grandpa Dunn," Steven said. The children-

scampered off to start the small-animal hunt.

They hunted under stones, under piles of dead leaves, and

under leaves that were growing on bushes, They examined the

sidewalks and the cracks in the sidewalks. Very soon each child

had nimal in an ice cream. carton. They hurried back to GrandpiS

Dunn.

"Oh, what a fine start, a cricket, a spider, and a beetle!"
Grandpa Dunn exclaimed. He put the little animals into transparent

plastic jars, covered the cups with clear plastic paper, and snapped

rubber bands around the covers. "Now how about a search in the

basement?" he said, and the children scampered away again.

Finis

37

O



r

1

Take the children to the playground, an empty lot, or the
grass strip between a curb and- a sidewalk. Sidewalk cracks,
puddles, ponds, old logs and grassy fields are also dwelling
places for innumerable small animals. The children will
probably find earthworms, garden snails and slugs ,'small
beetles, pill bugs, winged insects, caterpillars and garden
spiders. .These smaller animals can be collected in the
plastic bags and returned to the classroom. Other animals,
such as birds , dogs, squirrels, etc., should also be observed
for later description and discussion.

.Before leaving the classroom, tell the children to look for as
many. animals as they can fiiid in the area. ,Remind them to
be quiet as. though they were, stalking -- so. that animals
will not run away from the noise and confusion. You might .

like to assign some children to watch the sky for birds, some
to look for flying insects and some to search iri' trees and
bushes. Others could concentrate oh the ground and look un-
der sticks, leaves, and rocks for the little animals.

Ask the children to indicate quietly when they find something
to be collected i'n a bag (ant, grasshopper, snail, etc.) or-
when they have found something that all should observe (dog,
bird, cat), so that they can collect this, too, in their mem-
ories. If children collect caterpillars, they should bring
along part of the plants upon which they find them, as cat-
erpillars will not feed on any substance! except that which
they have been eating. If caterpillars are full grown when
found, they are likely to be more successful both .at spin-,.

ning a cocoon and at completing metamorphosis.. You may
wish to take charge of the actual colleCting yourself, but
you could, i,ssign this job to several non-squeamish, care-
ful, de*verous children.

If Activity B is not done on the same day as- the collecting,
house the animals as the handbook directs. (After Activity
B, keep any animals wanted for the classroom zoo and re-lease the. others.) .

If f4eanimals have been colle.cted separately (all ants in
one bag all earthworms in one, etc.), they can be ex-.
amined while still Inside the bags.

38
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Activity B OBSERVING THE ANIMALS

Put the collected animals in containers and places where
all children can observe them. A great variety'of
animals is not really needed here -- a collection which in-
cludes earthworms, .ants, grasshoppers, butterflies and
spiders would be quite a satisfactory as,sortment. .Give
the c118en plenty of time to observe the locomotion and
body parts of,ell specimens. They will find hand lenses
(magnifying glasses) very helpful to their observation., and
yoU will find the MINNEMAST handbook helpful 1n providing
appropriate questions to ask about each animal.

Activity C MAKING SETS OF ANIMALS ACCORDING TO THEIR
PROPERTIES

Begin the activity by asking the children to sort thq animals
into sets by the number of legs they have. Simple sketches
or names of tne animals can be put on the board, because
you will also want to add the names of some of the animals
that were observed, but not collected.'. Ask helpful questions
appropriate to both the collected and the remembered animals.

WHICH ANIMALS HAVE EIGHT LEGS? (Spiders.)

WHICH ANIMALS HAVE SIX LEGS? (Ants, butterflies.)

WHICH ANIMALS HAVE FOUR LEGS? (Dogs, cats,
squirrels .1

WHICH ANIMALS HAVE TWO LEGS? (Birds.)

At this ]point remind the children that there are other two7
'legged animals present. It willoamuse them to classify them-it
selves.

ARE THERE ANY ANIMALS WITH(NO LEGS?
(Earthworms, snails.)

ARE THERE ANY ANIMALS WITF MORE THAN EIGHT
LEGS? (Centipedes, sow bugs.)

3D
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The children may have to look at the animals more<than once
to make sure of their answers.

WHAT OTHER SETS CAN WE MAKE?: (We can make
sets of animals by their color, by their covering --
which

't

maythe hara', soft, fUrryi feathery, etc; by.
their special body paits --: such as eyes, antennae,
divisions into segments; sand by the' way they move .

,

-- crawl, walk, fly, hop, etc.). . t ,

47'

Activity D
o

The children u9 Worksheets 1-4 of Student Manual A here.
These are pictures of plants and animals whidi they are to
cut apart 'carefully on the straight tines of each sheet. Aft6.
they have cut the pictures apart, tell the children to sort all

4 7. the pictures -into twO subsets in any way they wish.
them to tell by what property they made the twosubsets.

Next have the children put away the subset of plant picturel:
Tell them they are now going. tomaKe Subsets of animal.pic--
tures. 'Review some of the properties of animals they 'dis- .

pussed in Activity C, and ask them to think of any more prop-
erties they could use to make sLibset of animals. Now,
using whatever property they choose, have thein make two
subsets of the pictures. ,44 the, property a child uses is not s.

obvious, ask him what ,propertyshe used to make his subsets.
He may say, "These animals have, wings and these don't,"
etc. If he cannot explain verbally, have him point to the,
property in the pictures.

Now have the children make subsets of the plant pictures.
They could do this freely at first, discovering properties for
sortingby themselves. But if they are having difficulty, ask
the whole class to participate in making up a list of some of

the variousproperties of plants, they might use for making
subsets. You could add to this list, too, naming such prop-
erties as number of petals, number of leaves, shape of
leaves, shape of flowers, etc.

I

When they have had a good, deal of experience in sorting the
pictures, have each set put in a, bag or envelope and save them

',for. usesin Lesson§ 8 and I 1

29
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NAMES OF PLANTS AND ANIMALS ON WORKSHEETS 1-z1

...,

,

1

2

3
cs,

5

6
. 7,

8
9

10
11

r, 12
13

) , 14

15

'"; 16

17

18

19

20
/ 21

22.

23 1

24
25
26 ,

27

28
29
30
31°
32
33
3h

White Trillium
Wild Roge
Worker Ant . ,

Dragon Fly, . 4

Earthworm .

Snail
Howse Fly

,, Water'Sow Bug *

., , House Spider

.Geranium .
?Blooming Potato Plant

Yellow Wood Sorrel
Spiderwort
Bloorning Cotton Plant
Corn Cockle
Wild Strawberry
'White aarnpion. .. . .., a. s

.Flowering ,Ra spberry

Ring-fiecked Snake
Acadian Flycatcher
Gekko
Red Bat
Crappie
Green Frog w

Rooster
Turtle
Redhead buck

Monarch Butterfly
Fur Seal
Fox Terrier
Beaver
Mosquito
Ladybug
Millepede k

Grasshopper
AlbatrOs:s

'P.
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Worksheet I
Unit 8

2

4 4 5
I

p" 8

Drawings,after E. Laurence Palmer in Fieldbook of Natural History
by permission of McGraw-Hill Book Co., New York.

1

f
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Worksheet 2
Unit 8

10 1 1 12

13 14 1 S

17

Drawings after E. Laurence Palmer in Fieldbook of Natural History

by permission of McGraw7Hi11 Book Co., New York:

1 il
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Worksheet 3
Unit 8

to

19

, ,

, 9

20

.

21

A .

22

2.5

Drawings after E. Laurence Palmer
by permission of McGraw-Hill Book

,

24

26

in Fieldbook of Natural History
Co., New York.
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Worksheet 4
Unit 8

ti
28

31 .32

34 35

Drawings after E. Laurence Palmer in Fieldbook of Natural History
by permission of McGraw-Hill Book Co., New York.

A
(1. 5

36



sJ

SECTION' 2 SORTING SETS BY PROPERTIES

In Lessons 5, 6, and 7 children sort objects, including themselves, .

into sets and subsets according to two properties and they learn to
use simple grids. In Lesson 8 they have some experience with the
concepts of intersection and union. Lessons 9 and 10 require sort-
ing into subsets according to three properties, andalso introduce
the idea of a tree diagram. A story, "A Trip Up The River," presents
the concept of a'tree diagram first, in Lesson 9. Then in Lesson 10,
children have some physical activity to reinforce the idea. The
focus of this section is on experience with properties as they are
used to define sets and with set terminology: set, subset, empty
set, intersection and union.

ta.
4 6
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Lesson 5: SORTING THE CLASS INTO - SUBSETS BY TWO PROPERTIES

COMMENTARY

The children themselves are the set of objects in this lesson.
For two of the subsets, the children are asked to say which
property has beenused. For the other two subsets they are
told the pioperty and asked to sort themselves. By standing
in different corners of the room, the children sort themselves
.according to the different properties -- sex and handedness
(left or right) -- into the four subs'ets. The new words that
you should use frequently and in the proper contexts are
"set," "subset, " and "empty set."

MATERIALS

4 large sheets of paper reading "Girl.,'' "Boy, "
"Right, " and "Left," respectively

PROCEDURE

Ask everyone in the set of children in the room to stand. Tell
them that you are going to sort them into two subsets -- one
in the front of the room and one in the back -- and they are to
say what property you used. Name the children, one by one.
After each girl, say "front; " and after each boy; say "back."
When the children have correctly stated the proPerty by which
they were arranged, ask them to move to the appropriate part
of the room. Ask each subset which sign is the right one -for
them and have them set it up near themselves.

Now, on one side of the room place the large piece of paper
that says, "Right." Place the sign saying "left" on the
opposite side of the room. Then ask the children hOw they
could make subsets of left-handers who are girls,. and left-
handers who are boys, right-handers who'are girls, and right -
handers who are boys. Show them the signs if they need to
be reminded. Ask them to move so that there will be four
subsets and so that the signs will correctly describe them.
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While the children remain at these four places, ask questions
such as:

WHERE IS THE SET OF CHILDREN?

WHERE IS THE SUBSET OF ALL LEFT-HANDED
CHILDREN?

WHERE IS THE SUBSET OF ALL RIGHT-HANDED
CHILDREN?

WHERE IS THE SUBSET OF ALL GIRLS?

WHERE IS THE SUBSET OF ALL BOYS?
..x.,

WHERE IS THE SUBSET OF ALL LEFT-HANDED
CHILDREN WHO ARE GIRLS?

WHERE IS THE SUBSET OF ALL RIGHT-HANDED
CHILDREN WHO ARE GIRLS?

WHERE IS THE SUBSET OF ALL LEFT-HANDED
CHILDREN WHO ARE BOYS?

WHERE IS THE SUBSET OF ALL RIGHT-HANDED
CHILDREN WHO ARE BOYS?

WHERE IS THE SUBSET OF GIRLS WITH BLUE
HAIR? (The empty set.)

WHERE IS THE SUBSET OF BOYS WITH FOUR
ARMS? (The empty set.) Etc.

48
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'Lesson 6: SORTING PROPERTY BLOCKS

COMMENTARY

Subsets of property blocks are given to the children. The
children briefly review the properties of the blocks and form
subsets, according to the properties'they have described, y
,placing blocks inside two large closed curves on the floor.
Such sorting is clearcut because only one property defines a
set. For instance, one curve may be defined as containing a
subset of blocks that are red (it contains blocks of no other
color). The other curve would contain only blocks that are
not red. In another example pne curve may-specify a particu-
lar shape and would include only, triangular-shaped blocks.
The other curve would contain only blocks-tat,,were :not tri-
angular-shaped.

But in Activity' C, the closed curves define subsets for two
different types of properties and a block must be placed
according to both. So, if one closed curve is to contain
blocks with the property of redness, and the other closed
curve is to contain those with triangular shape, then the
child who tries to place a block that is both red and tri-
angular has a challenge. He knows that the block belongs
in both subsets and now is given the problem of trying to
arrange the curve so that the block can be included in both.
In this activity, allow children plenty of time to recognize
the problem,and to discover the solution of overlapping the
curves. Tie area of overlap is called the "intersection."
The red triangul7 block goes into thetersection.

Activity D involves copying a pattern, making a change in
one property at a time, i.e., a transformation. Thi is an
introduction to activities which'develop the concepts. of
mathematical transformations and mathematicEl groups.

In the various activities -- when the subsets are pusW to-
gether in preparation for the next sorting, use the word
"union." In sorting blocks after the activities,, the children
are introduced to the procedure of constructing histograms,
a method they will use in Lesson 7.

I
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The activities of this lesSon should also be done by children
themselves and/or be made available for free play.

MATERIALS

- several sets of property 'Nooks

- 2 six4footlengths of window sashcord, each
taped neatly into alarge closed curve (or yarn
taped to the floor, or ropes)

- large tagbeard charts (Optional; seerActivity D.)
floor tiles or grids marked off into .six-inch
squares (Make grids on the floors with chalk or
masking tape, or by taping together sheets of
newsprint marked with crayon or felt-tip pen.) .

PPC,CEDURE

Activity A

Arrangp two large closed curves side by side on the floor, or
on a table. Show the children a set of property blocks.

WHAT ARE THESE CALLED? (Blocks.)

THAT'S RIGHT. WE ALSO SAY THAT THESE ARE
A SET OF BLOCKS. I AMGOING TO GIVE EACH
OF YOU A SUBSET OF THIS SET.

Give each child two property blocks. To be certain that
children recognize the properties of the blocks, play a game
of "Hold-Up-the-Block." Each child who has a block with
the property you name should hold that block high for all to ,
see. Any mistakes should be corrected by the child as you
go. These properties should be mentioned one at a time:
shape -- circular, triangular, square; color -- yellow,
red, blue, green; thickness thick, thin; size -- large,
small. If some children need more work with this , invite
one child at a time to replace you as caller in :Hold-Up-the-
Block. "

Hold up a block -- fol.- example, a large, thick, blue 'square
block. Ask the children to:

50
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HOLD UP A BLOCK THAT IS NOT BLUE.

HOLD UP A BLOCK THAT IS NOT SQUARE.

HOLD UP A BLOCK THAT IS NOT LARGE.

HOLD UP A BLOCK THAT IS NOT THICK:

4
Repeat with other blocks.

Then identify the two closed curves of yarn:

WE ARE GOING TO MAKE TWO SUBSETS OF THE
PROPEPTY BLOCKS THAT yOU HAVE% WHAT
PROPERTIES COULD WE USE FOR SORTING
THEM?

Repeat by pairs the properties they suggest.

ONE SUBSET WILL GO IN THIS CLOSED CURVE
AND ONE OTHER SUBSET IN TiIIS DNE.

Be sure, in assigning this next task to the children, that you
choose only properties where no intersections are possible --
where the chndren.can only make subsets of the same proper-
ty, such as "thick; thin; " "red, not red," etc. The task, is
to have the children sort a few blocks into the closed curves,
using one pair of properties at a time. Suggested pairs of
properties are:

yellow and blue
green and not green
circular and triangular
sq
thi

are and not square
k and ttiTh

redAvl yellow
bluell5nd green
square and circular
blue and red
large and small.

Now s cretly choose a property for each` of t1-1 curves and
put a fe`w blocks in each yourself. Ask the children to tell
the nameof the properties you used for sorting. If they
can' t, let hem do it by trial and error while you say yes or
no. Ask the\m to keep looking at the blocks inside each
curve to see 1rvhat is alike about the blocks within the curve,

51_
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and what is different from those in thd other curve. Continue
until someone is able to describe: the properties. Let the rests
of the 'children who have appropriate blocks sort them...

Repeatwith other pairs of properties. Be sure to include
some of the " green /not green" types of sorting.

Ask the'children to help you in sorting the property block-s,
back into sets after.this or any of the following activities.
Use floor tiles if your room has them, or lay a large paper
grid on the fldor. Help the children get started by placing
the bott6m row of blocks for them, ono,of each color. Ask
them to place the blocks of the same color, one. per space,
above the bottom one, so that the result is a column of
blue, a column of yellow, a column of green and a column
of red. This will provide some ,histogram activity in .;,,,

ration for Lesson 7. When the children have sorted outthe
blocks on the grid, it is easy to sort the blocksinto'sets;

Activity B

Arrange two closed curves as in Activity A. Give each child
a subset of two property blocks. Ask the class to name prop-
erties that could be used for sorting. _Then decide with the
children oq a .pair of properties by which to sort the blocks
into'the closed curves. j

.
Ask all the children who have a block-with one of the two .
properties to put it in the appropriate closed curve. Repeat
for the second property. Have children check each other to
see that no block belonging to either subset is outside the
curves.

Now pick up the curves_and have some-children push-th-e-two
-citb subsets together. Tell them that when you put subsets to-

gether like this, You call it a "union" of sets. Have the
children collect their two blocks (or two others if they have
forgotten) and repeat the activity with another pair of prop-
erties. For variation, call on children -- one at time --
to name the properties for sorting into sub sets and then have
classmates place their blocks appror;iriately.

c) 41
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Activity
...

Distribute two property blocks to each child, and arrange
closed curves of yarn on the floor as for Activities A and B.
Now choose one pa'ir of properties from this list. Each will
describe the subset in one of the closed curves of yarn.

red and circular
blue and square
yellow and triangular
blue and circular
green and square
red and triangular'
green and circular
yellow and small
triangular and thick

tall on each Child who has a block with either property to
c.ome forward and place his block. Allow the children to put
their blocks in the category .they choose, even if it belongs
in the intersection. Either when they have all finished, or
when a child recognizes the problem (that uis block belongs
in. both places), ask:

IN WHICH SUBSET DOES THAT BLOCK ,b-LONG?
(It belongs in both subsets.)

IS THERE ANY WAY TO PUT THE BLOCK IN BOTH
SUBSETS?

CAN YOU FIGURE OUT A WAY TO PUT THE BLOCK.
IN BOTH CURVES AT ONCE? YOU MAY MOVE
THE CURVES IF YOU WISH.

When the curves overlap:

NOW, WHERE WILL YOU-PLACE YOUR BLOCK --
IN THE SUBSET OF RED BLOCKS OR IN THE SUB-.
SET OF CIRCULAR BLOCKS?

When someone points to the area which overlaps:

r
ti r
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THAT P "CE HAS A SPECIAL NgNIE. IT IS
CALLED HE "INTERSECTION.'

Supplementary Activaty
J

Set out large ta\gboard charts with overlapping closed curves
and label each curve with a' property. Have the children sort
blocks into these\ curves during 'their free time. Each child'
should, sort a set \of blocks into the appropriate curves. Two
examples of such harts'are as follows:

Acti y

The basic rule.in this activity is to copy a pattern of blocks
with other blocks, butto make a Change in one property,
ror example, if we have a pattern of large; thick, blue
blocks/such as this:

we could transfai'm the pattern to small, thick, blue blocks --
s.!

A

-- or to large, thick, red blocks

or to large, thin, blue blocks, etc.'
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Another way might be to start with pieces of the sa e shape
and size, but in differ,:nt colors:

Blue

The above pattern could be copied in large circles or squ'ares
or in,small triangles in the same color's as the first pattern.

of*

You may find that a dis'play of successive transformations
made of blocks. (or of construction paper cutouts) pasted on
tagboard is very helpful in supplementing your demonstration
of this procedure to the children. Begin your demonstration
with very simae pattern's. Then make a pattern and ask the
children to do what you have been doing -- make a copy withY
a change in one propert?.- Have another child copy the first
child s pattern, changing one more property. Continue in
this way, leaving the row of transformations in view.
Frequently take time to review what is happening.

When some of the child' en seem to understand the process,
give them a set of blocks and allow them to move to another
corner to work. Ask volunteers to make a pattern and to
transform the pattern by one property. Continue with the
others until they are all able to transform simple patterns.

Examples of transforming patterns, one 'property at a time:

00
O

For Large thick blue triangles,, the property shape is changed
and changed again.

C"'
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Lesson 7: SORTING LEAVES ON A GRID

CONI ENTARY

Arrange to take the Class outdoors. This time the children
will collect leaves which they will examine in the classroom
for various properties and will sort into subsets according
to one or tv'o chosen properties. Hopefully, this first ac-
tivity will make children aware of many of the properties
of leaves while reinforcing the idea that it is possible to
make many subsets of the same set of objects. .

In Activity 13, the children arrarige the two subsets of their
leaves into parallel vertical columns. They will discover
that this is not a good way to decide which subset has more
leaves if the leaves in one subset are larger than those
in the other subset. After the children realize there is a
difficulty in pairing leaves when "ley are placed side by
side in columns this way, a grid is used. When one leaf is
placed within one square of the grid, the relative number of
each set can easily be seen.

The comparison of subsets by using a grid is an introduction
to methods of representing distributions of properties in a
population (here a population of many leaves). Such skills
and ideas beconfe much more important later in measurement,
ctatitics and biology.

-- for the clas
grid, using floor tiles or six-i ch squares marked on
floor or on large sheets of paper aped to the floor

-- for each child --
I plastic bag for collecting leaves N
set of 5 leaves to be collected outdoors. (If
absolutely necessary because of the sda son or
locale, vegetable leaves [lettuce, celery, carrot
top, etc, J or leaves from indoor plants may be
substituted,)
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PROCEDURE

Activity A

Take the children outdoors to collect leaves. Give eabh
a plastic bag and instruct him ,to collect five leaves. But
before the children start collecting, have them look at, and
describe informally, some trees, leaves, grasses and weeds.
Call their attention to some comparisons by asking whether'
the leaves from one bush look like the leaves from another, -
etc.

Leaves that are collected should not be dry .and brittle. They
should be NAhole; and they should not all be collected from
the same place, because variety is desired. For example,
poplar, oak, elm and maple leaves are quite different in
appearance and easy to handle. If trees and shrubs are
scarce, grass'leaves and weed leaves can be collected..
-Consult the Minnemast handbook, Living Things in Field
and Classroom; for suggestions, and also for help in identi-
fication. (Although identification of plant types is not a
part of this lesson, by all means help the children find out
the names of the plants if they want to know,)

When the children have brought their bags of leaves back Lc)
the classroom, put a few drops of water in each plastic bag
if they are to be kept for another day (or keep them all to-
gether in a bag with a wet sponge). If they are to be used
immediately, have the children take them out and look at
them.

WHAT PROPERTIES DO YOUR LEAVES HAVE?

Encourage comparison between children of their various
leaves, noting any uncommon kinds they have collected.

WHO CAN THINK OF A WAY TO SORT AND MAKE
TWO SUBSETS OF HIS LEAF COLLECTION? WHAT
PROPERTIES WOULD EACH OF YOUR SUBSETS
HAVE?
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Call on another child to bring his set forward and arrange
them in subsets, as "all green" and "green with a little
yellow," -"jagged edge" and "smooth edge," "long" and

." short."'

Challenge the other children with the question about the sub-
sets and tour the class as the children organize and show you
their work.' Ask them to name the property they are using to
make the subsets, and encourage them to make new subsets
according to different properties. They may not be able
to answer specifically what is similar or alike in their sub ets.
This is acceptable, as your questions alone suggest to the
that there ought to be some common property. In these in-
stances, guess some properties that look possible from the
arrangement, asking only for yes and no answers. Or you
might ask, "Why did you put all the large leaves in this sub-
set? Was size the property you used for sorting?"

Suggest that the children look closely at the leaves -- at th ir
edges, ends, veins, hairs, and at, their upper and lower
surfaces. Suggest, too, that they try to see through them.
Such close inspection may give them many more properties
by whieh to sort.



'Activity B

Divide the class into groups of three or four children and have 1
each team work with their combined leaf collections. This
combination of fifteen to twenty leaves should be divided into
two subsets on the basis of a property that you select, such
as "green" vs: "not green," "pointed end" vs. "rounded end,"
"green" VS. "green with some other color," or some textural /

property. Depending on the variety of leaves, you may wish /
groups to use different properties for making their subsets. /

Ask the teams of children to place the leaves of each subset
in two vertical columns, side by side on a table. After each
group has done this, ask questions such as these:

WHICH SUBSET HAS MORE LEAVES? HOW DO
YOU KNOW?

WHICH COLUMN IS LONGER?

HOW MUCH LONGER IS IT? (Longer by two
leaves, three leaves, etc.)

ARE YOU SURE THERE ARE MORE LEAVES IN
THIS COLUMN?

If necessary, point out the varied sizes of the leaves -- two
of one kind take up as much room as one of another kind, etc.

IS THERE ANY WAY FOR US TO TELL QUICKLY
WHICH SUBSET CONTAINS MORE LEAVES AND
HOW MANY MORE IT HAS?

The object of this question is to get the children to think of
a way of comparing other than by counting. After some dis-
cussion, offer the grid. Have the children compare the ver-
tical columns of the grid.

IS ONE COLUMN LONGER THAN THE OTHER OR
ARE THEY OF THE SAME LENGTH? (They are
both the same in length.)

IJv
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Now have the children move their leaves, one by one, to the
squares in the two columns of the grid, starting at the bottom.
If one subset contains more members than the other, it will be
apparent from the difference in the lengths of the columns of
leaves. Ask whether the subsets have the same number of
members or whether one subset has more members. How many
more? Have the children circulate about the room to make
quick checks o'f.the two subsets in each grid. They may no-

g tice and discuss with each other the differences in number of
members in each subset. If they do not notice this, call their
attention to the differences in lengths of the columns.

P
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Lesson 8: INTERSECTION OF SETS

.

COMMENTAFY °

This lesson provides more experience with grouping objects
on the basis of two different properties (color and size). The
objects are buttons. Two colors and two sizes are repre-
sented, and fdur intersections are Possible. Children are
not given closed curves of yarn thiS, time, but instead are
challenged to sort their subsets with no prop except a sheet
of paper that has been ruled horizontally in half. With
minimal instruction, the children shduld try.to arrange buttons
of one color 'above the line and buttons of the other color
below the.line. They should then make subsets according to

1 size withiti-e-cieh of the color subsets,\ and next try to find a
. way tomark off these new subsets with a crayon. 'They may
readily discover that a vertical line is an effective divider.
But, in any case; their final arrangement will have rows
(horizontal) denoted by propertieS and columns (vertical)
denoted by properties. Each button will have a row property ,
and a column property.

MATEFIALS

-"- for each child --

- 8 buttons (two small blue, two large blue, one
small white, three large white),

- I sheet of construction paper with a horizontal
line dividing it in halves

- any of the following are optional materials for
reinforcing concepts:
macaroni (two shapes, two sizes)
bird pictures (two 'shapes of birds, two sizes of

birds) .

beans (kidney, lima, navy, etc.)
cat pictures (wild, tame, spotted, striped

solid color)

6
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- plant and animal pictures from Lesson 4. Animals should
show variety in number of legs, fur or feathers (coverings),
mode of locomotion, etc. Plant pictures should'show
varict'y by shape of leaves, number of petals, etc.

property blocks

PROCEDURE

The following procedure uses buttons, but other objgc:ts may
be substituted or used to supplement the activity presented
here.

Guide the children through these steps:

I. Give each child a sheet of the construction paper across
which you have drawn a horizontal line, but place it on his-
desk with the blank side up. Then give each the set of
button s specified in the materials. Have the children ex-
amine thepropertieS of the buttons and tell you whether they
think they can make any,,subsets of these objects.

2. Next have the children turn their papers over. Ask them
to Place the blue buttons in the lower row and the white 1

buttons in the upper row. Have them describe the two sub-
sets they make!' blue buttons and white buttons.

00 0 0
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3. Now ask the children if they see,any subsets among the-
blue buttons. They shpuld recognize that there is a subset
of large blue buttons and a subset of small blue buttons.
Ask them to sepaiate these iwo subsets by placing them to
the left and to the right of the lower row on the paper, Now
the children will-uhdoulitedly tell yoti that corresponding sub-
sets can be made for'the white buttons. Let them do-this.
The arrangement should be this:

Draw a diagram
,on the chalkboard. 000

4. With a crayon, each child should separate the subsets
by drawing a vertical line on his paper. He should be able
to tell you that he has four subsets, and to describe the
properties that define each.

Draw a vertical
center line pn the
chalkboard diagram,
after the -;hildren'
have done so oh
their papers.

000 0 0
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5. Point to the two pairs of blue buttons, ,in the bottom row
and have the children tell you what subset that is. Print
the word "Blue" beside that row. Repeat r the upper row
and for each of the columns.

Elicit the names for
the horizontal rows, Wh

then for the vertiCal
columns and write them
on the board with your
diagram, 'as shown. BI

0
ite

. 0 \\\, 0

le
\\
\

Large Small

6. Now make a game of naming an intersection and having a
gild point it out to you. The four possible examples you
can name are:

, Tilt INTERSECTION OF THE SUBSET OF
BUTTONS THAT ARE BLUE AND THE STIBSET
OF BUTTONS THAT ARE SMALL

THE INTERSECTION OF THESUBSET OF
BUTTONS THAT ARE'BLUE AND THE SULSSLT
OF BUTTONS THAT ARE LARGE

THE INTERSECTION OF THE SUBSET OF
BUTTONS THAT ARE SMALL AND THE SUBSET
OF BUTTONS THAT ARE WHITE

THE INTERSECTION OF THE SUBSET OF
BUTTONS TEAT ARE LARGE AND THE SUBSET
OF BUTTONS THAT APE WitITE

Optional Activity

WO

Follow the above procedure with other objects differing by
two properties, and with objects for which more intersections
are possible, using macaroni, beans or pictures -- as sug-
gested in the materials list.

d0
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J Lesson 9: SORTING INTO SUBSETS BY THREE PROPERTIES

COMMENTARY

In this lesson child.ren are challenged to group ,membel's of a
set by three different properties. The children are again the
set of object's, and the properties include sex, hanctedness and
a third ID-operty they might help to choose (such as a olorpf
clothing

I

or type of shoe).

PROCEDURE

Tell theolass that they are the set, and that again they will
sort themselves into sAsets,ccording to some of their prop-
erties.. Have the children recall and tell you about the prop-
erties- they used to make su'osetS'of themselves previously.
Then ask them to suggest a third property that could be used,,to
form another subset. If they do nct suggest something practi-r-
cable, halve them look at each Other for properties. Lead them
to notice 'colors of clothing, types of shoes, etc. , so that the
result is something like "those wearing something red and
those not wearing something red," "sneakers vs. shoes," Or
"glasses ys, no glasses."

Announce that you wish to divide the class into subsets accord-
ing to three properties: (I) handedness -- right or left, (2) sex
-- boy-or girl, and (3) wearing something red or not wearing
something red.

FIRST LET'S START WITH THE PROPERTY p r HANDED-
NESS. ALL LEFT-HANDED CHILDREN PLEASE GO TO
THE LEFT SIDE e-F THE ROOM. Indicate th`e side of
the room that is on the children' s left.

WHAT SUBSETS DO WE HAVE NOW? .(A subset o
left-handed children on the left side of the room and
a subset of right-handed children on the right side
of the room.)

J
6
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a.

Draw a diagram of the room on the board, showing a vertical
line. Beneath the left column, print "Left." Beneath the right
column, print "Right."

OUR CLASSROOM

'Left - Right

ALL LEFT-HA WDED CHILDREN NOW MAKE
A SUBSET OF BOYS AND A SUBSET OF GIRLS.
EACH NEW SUBSET SHOULD GO TO ONE OF
,THE TWO CORNERS OF THE LEFT SIDE OF -
THE ROOM. Indicate left front corner for
boys, left rear corner for glad:

ALL RIGHT-HANDED CHILDREN, PLEASE MAKE
A SUBSET OF BOYS AND A SUBSET OF GIRLS.
EACH NEW SUBSET PLEASE GO TO ONE OF THE
TWO CORNERS ON YOUR SIDE OF THE ROOM.
Indicate right front corner for boys, tight rear
corner for girls. Label the rows Of your board
cliagram`"Boy" and "Girl."

4

4
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a.

Boy

Girl

OUR.CLASSR6OM

Boys

. .

Boys

,,
t,

,
.

o

- 4110
Left Right

WHAT SUBSETS DO WE HAVE NOW? (A subset
of left handed boys in thits corner, a subset of
right-handed boys in .this .corner, a subset of
left-handed girls here, and a subset of right-
handed girls here. )

THERE IS A THIRD PROPERTY YOU ARE GOING TO
USE TO MAKE MORE SUBSETS. -TELL ME WHAT
THAT THIRD PROTTY (We aregoing tonake
,subsets of'childre wearing something 'red and
children-not wearing something red.)

WE HAVE ALREADY USED UP ALL FOUR CORNERS
OF THE' ROOM. WHERE SHOULD WE PLACE THE
RED'AND NOT7RET) SUBSETS OF CHILDREN?

A

Elicit as may plausible arrandem'ents from the children as
possible. Remind them,, if necessary, that the chiidrEiti 'ivho
will be in the "red, not-red" subsets have already been placed
according to whether they 'are (I) left or right-handed and

)
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(2) according to ,.-v-i-i--e-TiTei=friey are boys or girls, and that they
will have to remain in parts of the room appropriate to these two
properties.

Commend all good suggestions, but finally say that you have
decided that all red subsets*in each corner shall place them-
selves near their own not-red, but a little closer to the center
of the room. Show on the diagram how the children are to do
it. Then ask one group at a time to make the "red, not-red"
subsets:

WILL THE SUBSET OF RIGHT-HANDED GIRLS
NOW FOIM SUBSETS OF THOSE WEARING
RED AND THOSE NOT WEARING RED? THOSE
NOT WEARIN,G, RED, PLEASE STAY NEAREST
THE CORNER., THOSE WEARING RED, LEAVE

A LITTLE SPACE BETWEEN YOURSELVES AND
YOUR NOT-RED SUBSET, AND MOVE IN A
LITTLE CLOSER TO' THE CENTER OF THE ROOM.

Help arrange the subsets of "red, not-red" children: Then
fill in the chalkboard diagram, as shown below, and ask the
children to remain in their places.

SN,

58

Boy

Girl

OUR CLASSROOM

Cot Red (Iot Red

,

Red
4

Red

,

Red

Not Red

1_1
1

.

Red

. _

Not Red

Left
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Each of the eight subsets is now an intersectioh of threelsets
rather than two, as you can demonstrate to thee/ children later.
But now, while they are still in place, quesqn them about the
location of the set of all boys, the set of all/right-handed
children, etc.

Ask questions about the location of each s bset by describing
its properties.

WHERE ARE T 1-IE BOYS?

WHERE ARE '11HE BOYS WITH NO RED? /

WHERE ARE HE GIRLS?

WHERE ARE/ALL THE CHILDREN WI141-1 RED?

WHERE AR ALL THE GIRLS WITH ROD?

WHERE ARE ALL THE GIRLS WITH NO RED?

LL

WHERE A E ALL THE LEFT - HANDED CHIT DREN? Etc.
1

Exten.1 the Ines of your chalkboard/diagram and let children
point out to you the subsets and their intersections, if they
wish. The 4oard diagram may help/ clarify the ideaof inter-
section for some of the children.

Ask a child t draw a closed curve on the chalkboard around
the subset of (ill children wearing red. This should not be too
difficult beca se the four subsets of children wearing red are
represented by closed curves neir the center of the diagram.
If no child can io it, draw the curve yourself and have the
children discuss whether you halve done it correctly.

I

Call on children, \one at a timed to describe the three prop-
erties of each sub et in the chalkboard diagram as you point
to each or trace the curve that /contains it.

If the children seem to be having difficulty in identifying the
subsets, review the -ntire actiivi+y by starting another identi-
cal chalkboard diagram and filling in the subsets as they de-
scribe each one and s ow yr.-4; where to place the closed curve
that contains it.
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Lesson 10: TREE DIAGRAMS

COMMENTARY

Activity A introduces the concept of a tree diagram to the
children. You do this by reading a story about a river to
them. In the story two boys navigate toward the source of
a many-branched river of soda pop. At each fork in the river
they must decide which of the two branches (rivers) to take.
They base their decisions on the properties of the soda pop
specified for alternate branches. The children follow the
route of the boys on Worksheet 5, which is a diagram of the
rivers. In this lesson the idea of making a choice between
two properties at an intersection is a means for grouping
objects according to three different properties.

Activity B reinforces the concept of a tree diagram by involv-
ing the children physically. They sort themselves at each
of three intersections according to three properties, taking
one property at a time. They do this outdoors, or in a large
multi-purpose room, using a tree diagram laid out with rope,
chalk or whitewash.

MATERIALS

-- for the class --

- story in manual, "A Trip Up The River"

- large tree diagram made with chalk, whitewash, or
rope, over area at least 48 by 48 feet. 100 feet of
rope are provided in teacher' s kit. The rope can be
cut into appropriate lengths for this lesson, but all
pieces shouLi be saved for use in Unit 10, Describ-
ing Locations.. This ,tree diagram should follow the
pattern shown on the next page.

-- for each child --

- Worksheet 5, diagram for "A Trip Up The River"

- I brown, I orange, and I purple crayon
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Pattern for tree diagram to
use in Activity B. Circles
are drawn in chalk during
the activity.

Distribute copies of the diagram worksheet for "A Trip Up
The River" to the children, but do not distribute the crayons
at this time. Reams' the story to the children, stopping at
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the place indicated in the text to distribute a brown crayon to
each. After the children have colo'red the appropriate part of
the diagram, collect the brown crayons and continue reading
the rest of the story. Then give each child-an orange crayon
for coloring the rest of the route the boys took. Next, have
the children respond to the questions listed at the end of the
story.

Later you might ask each child to mark the route he would
have taken to arrive at the kind of soft drink he likes best.
The children might also use their worksheets as a drawing
activity. To have them do this, suggest that they draw a
picture of whatever they think they would find along the
seven other paths, or at the end. Ask them to color their
rivers appropriately. At this time the children will need
purple crayons.

a



Worksheet 5
Unit 8 Name
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A Trip Up The River

Alan and Bob were sitting in an old wooden canoe, paddling up

a strange-looking. river. The river was very wide and slow moving.

It was an ugly-looking, brown color. The water had an odd appearance.

Every once in a while small bubbles floated up from the river bed

popped on reaching the surface. One wave was smooth, but the next

was bubbly, then,smooth again, then bubbly. Alan dipped his finger

into the river. Then he licked it. "This tastes awful," he said,,

wrinkling up his nose.

Bob tried it too. "Why, this tastes sweet. No, I think, it

tastes sour."

"Which is it? "-Alan asked.

"It's both, " Bob said. "It's sweet and sour and, ugh, it

tastes awful!"

"I think iktastes something like pop," Alan added. "That',s

what it is. It's a mixture of lots of different kinds of pop."

"Maybe if we paddle up this river, we can find out where it's

coming from," Bob said.

Alan and Bob soon came to a place where the river divided. On

one side there was a river with orange water in it and on the other

side was a river with purple water in it.

"Which one do we take'?" Alan asked Bob.

"How should I know?" Bob asked. "But look, there's a sign

on that tree at the fork where the rivers branch out!" The sign had

arrows and showed that the orange river was to the left and that the

purple river was to the right.
70
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"Which one shall we take?" Alan asked impatiently. The two

boys looked around. Orange water from one side was mixing with
purple water from the other side. "That' s why the river is such a

terrible brown color!" Alan shouted.

"Oh, don't get'so excited, " Bob said. ".Let's sit down and
think about all this. I have a feeling that if we take the orange
river and it brariches out again we might find that one branch has
orange and bubbly water and the other has orange and not-bubbly
water. If we take the purple river, we might get a river with purple
and bubbly water or a river with purple and not-bubbly water. I had
better make a map of the rivers as we go along."t

Give the children each a brown crayon and
ask them to color the river up to its first
intersection. Then collect the crayons.

"We still don't know which way to go," Alan grumbled.

"I'm just as curious as you are," Bob replied, "but let's tryi,

the Orange. ' .

So they paddled up the orange river until they reached 'another
place where the river divided. There were two ways they could gO.
One way was all bubbly. The water bubbled up in tiny bubbles and
popped in the air. On the other side was a river with very smooth
glassy water with no bubbles. Alan looked at himself reflected in
the orange, not-bubbly river and said, "How strange, I look all
orange!'

7
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"I'll say it's strange," Bob answered. "Now I know why the

river behind us had some.bubbles in it. It looked a little fizzy be-

cause ,th.e bubbly river and the not-bubbly river mixed togetller."

"But we still don't know which way to, gp, " Alan said. "May-

be we can find another sign, r He looked around and -- much to

his surprise -- saw a big, blue goose sitting on the bank of the river.
In its mouth it had a big sign. Alan Walked up to the blue goose.

"Honk, " the goose greeted Alan, and the sign fell right out of

its mouth.

"Honk, " Alan said back to him. Then he picked up the sign

and showed it to Bob.

The sign was'very much like the first one, except that now it

showed that "BUBBLY" was to the left and "NOT BUBBLY" wasito the

right.

"Aha! just as I thought," Bob said. "Now I have a hurich

that if we go either way, we'll find two more rivers. "

IIW1{y? What kind of rivers? What do you expect to find?"

Alan asked.

'You ask too many questions, Alan," Bob said. "Let's take

the bUbbly river and let me fill this in on my map."

So the boys paddled the canoe up the bubbly orange river.,

Finally they came to two more rivers.

"Look, the sign says that one is sweet and the other sour!"

Bob exclaimed.
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Alan tasted the water in one of the new rivers. "It tastes
,k

exactly like sweet, orange,, bubbly pop," he said. °Why, we are .

paddling up a river made of pop! "

"Let's paddle over to the other river and taste that, " Bob said.

Sure enough, this river tasted just like an orange, not-bubbly,
sour drink. Without saying a word to each other, they paddled as
fast as they could up the orange, bubbly, sweet river of pop. The
river soon ended and there was a large fountain in the ground out of
which the pop flowed.

'This is wild!" Alan exclaimed. "Why,' this is where all that
orange, bubbly, sweet pop is corning 'from!"

Then he and Bob drank so much of the wonderful, sweet, bub-,_
bly, orange pop that they could hardly move.

Give the children each an orange craygn
and ask them to color their worksheets
appropriately.

"Let' s go, Bob," Alan finally said., "I want to explore and see
if there are some more rivers."

"I'm too fulls I'm not going to budge, " Bob answered. "Be-
sides, I think I already know what we'd find."

Finis

(Suggested questions to ask about the story are given on the next
page.)

78
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DO YOU KNOW WHAT THE BOYS WOULD

."
1

FIND? ,
Cr .

HOW MANY FOUNTAINS DO YOU THINK
THERE ARE?

I

3 WHAT KIND OF POP WOULD FLOW FROM
ACHOF THOSE FOUNTAINS?

WHAT DO YOU THINK THE PURPLE RIVER
TASTES LIKE?

0

WHICH RIVERS WOULD YOU HAVE CHOSEN?

3

WHAT KIND OF A FOUNTAIN WOULD YOU .
EXPECT TO FIND?

Activity B
e.

Y.

For. this aCtivify you will need the large tree diagram described
in the materials list at the beginning of the lesson. The dia-
gram may be Whitewashed ordrawn with chalk, or made of rope.,
It requikeg a large area and so shoulc3 be placed outdoors on -

'the playground or 0 ;1 the floor of the multi-purpose room.
.

. -
Explain to the children that they are going to arrange them-
selves into subsets alortg &tree diagram which is. very much
like the river diagram on the worksheets they used in Activity A.
Tell them that all such diagrams are called "tree" diagrams and
let them guess why.

Draw a tree diagram on the board to show them what they are
U going to do. Say that first they will form themselves into p

set which is called "the set of all children in this class." At
the first intersection they will divide into subsetsaccordilig
to the property of handedness: all the left-handed children
will take the branch to thpir left and all the right-handed
children will take the branCh to their right. At the second
intersection or branching, they will form, subsets according .

MI
oi

o

...
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to their sex. all the bpys will go to their left and all the girls
will go to their right. At the third intersection, they will
divide again according to the of whether they are
wearing some clothing that is red in color or not wearing some
clothing that is red: All who are wearing red will go to the left
and all who are not wearing red will go to the right.

When you take the children outdoors (or to the multi-purpose
room), take along some chalk or rope with which to make closed
curves around the entire set and then around each subset. Be
sure to make closed curves around all empty sets, too.

A good way to proceed is to have all the children stand in a
single group at the base of the tree diagram. Then leave the
group and walk to the intersection. From that point, instruct
each child wliere he should go, according to his handedhess.
When the two subsets are formed, draw the closed curves
around them.

Proceed at the next intersection for the group on the left, and
then for the group on the right. When they are divided ac-
cording to the two properties of handedness and sex, they will
be standing in four subsets (ons or more of which may be empty).
Draw closed curves around each of the four .subsets.

Repeat the procedure at all four intersections foithe next
property color of clothi-rig -- and the children will see that
there are now eight subsets (one or more of which may be emp-
ty). Draw curves around each of the eight subsets.

It is ir:portant that all the children now be able to state the
properties which describe the subsets. If they cannot_do this,
repeat the activity.

If the children seem to be enjoying the sbrting, you might have
them choose another property to substitute for color or for
handedness. They might like to sort themselves according to
such properties as "wearing glasses and not wearing glasses, "
"wearing blue and not wearing blue, " etc.

When you return to the classroom, draw the tree diagram on
the board again. Label the subsets with the appropriate prop-/
erties. Then ask Individual children to point to the subset
of which they would be members.
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SECTION 3

70

TESTING FOR PROPERTIES' /

*In previous lessons, children ide-Stified some conspicuous
properties of objects , color and shape. They physi-
c911y. arrartgea objects into .ubSets on the basis of the properties
they observed. In this section, children again,identify prop-.
erties 4nd manipulate objects ,, but here the process 'Is intended
to emphasize and- Upand their understanOngs.of properties as
such. Children are introlitce,ct to experimentation as a means
for ide,ntify,ing properties,,' and they'disCover'thelimportmce of :
a.contro.1 l object in an ei<periment,.',They also discover that there
may be 9 qualitative order for ;i,given property,.

A live a;rid a dead' dry cell }attery look'sand 'reel ,-.like, but a.
flashlight bulb may be lighted only yhen the live dry cell is
used. The capacity to light.a b&lb is a pr.operty that the two
dry cells do.not have in common. To discover this property,
the cry bells Must be tested with a' bulb. Similarly, a hard-
boiled egg looks like an uncooked egg, -tut she materials-

eachs hell have different properties. Only by testing (crack-
ing)both.shells- can thede properties be obserreci. These and
other pairs of objects are u'sed,in Lesson I I to introd!uce the
idea that expe;rimentatioirls necessary to reveal som proper-.
ties of objects,

TwQ lessons involve comparisons and relative orderi ci of prop:.
.. , ,

erties-. In each eas.e, children.perform tests to'ciete mine which
properties vary for similar objects; In kesson 12, t ley rub .

each of several pieces of sandpaper and examine ih m with a
hand lens to find. that differently sized'grains all sa Id produce
sancipaperef different roughness.... .In Lesson. 13, el ildren stir

. a.nd. pour different liquids o determinethat sole-ar thicker
and.somo more watery than therS. After experimci tin to de-
termine differences, children arrange the objects i ()Kier, ac -'
cording tb the 'quality of the given property. Chilc ren coMpare
tavo objects at a time.to establish the Series. Tilts, technique

......

is known as "making a binary comparison." i
cl . I

. i
l ' ,, . 1

In experimenting with an.objecti one or more of its properties
may be.changed. A paper towe'l has a definite clolor, size,
shape, and texture. It can absorb water, it cart he burned, and
it can be tOrn or wrinkled: 13y folding the towel, for example,
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the shape is chgnged. Are color, size, texture, and other
properties also changed? To answir this, one must recall the
appearance of the towel before'it was folded. In Lesson 14
children find that memory is not adequate, especially when
they want to communic-atb. "before'And "aftet" observations to
otheripeople. One way.to recall and to communicate is to uses
a control object when-exberimeniing. Use of a control object
is a technique that 'involves selecting two identical objects,
determining' their common properties, setting otie object (the
control) aside while the other object is altered and, finally,
somparing. the changedObject with the control object. Use of
a Control object is stressed and developed.in lessons 15, 1.6,
17 and 18 where the children use claY,.ice cubes,''souring
milk, and balloons to observe changing properties. They in-
vestigate some Changes that .are;rev.ersible and some that aye
not, an.they observe how things change with time;

8c
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Lesson 1I: A HI DEN.PROPERTY.

'CONli\ilENTARY

;
. Use any of these activities to help children realize that it is.

necessary o experiment with and test objects to find many of
their prop ies.

sP
_..,.
\ ...
\

NIATERIALS. ...

Activity A

- .2 dry cell betterie, one live, One dead penlight
size (lf,yoU do not.have an old dry cell battery,

..simply leave a penlight on until it no longer gives
light.)

I penlight (single- battery

--or
. .

2 dry\coll batteries, one live, ones dead

wire paper clip .or piece of wire

- I penlight-sized light bulb

Activity B

.
.

2 magic m,arkers, one worn out, one in working. _

condition

Activity .0

2 eggs, one hard-boiled, one-uncooked

I bowl or cup:

PROCEDURE

.. Activity A

! Show the class the two dry cell b atteries, and ask them to name
the properties, of both objebts. These may include size, shape,
color, -odor, and markings.

C



ARE ALL THE PROPERTIES OF IESE OBJECTS ALIKE?

Have the children tell you how th se objects are used. They
may or may not be able to tell you hat batteries are used, to
make light. Modify the following d monstration accordingly;

1

Show the children the penlight or tl-; apparatus illustrated be-
low.

HOW CAN WE USE THIS FIND ANOTHER PROPERTY
OF THE BATTERIES? (We can put the battery inside
the penlight.)

1

WHAT PROPERTY DO YO& THINK WE W\LL DISCOVER?
(That batteries can make the light go . )

LET' TRY IT.

As you place first one battery and then the Other in the pen-
light, or use the apparatus 'show( in the cii*am, keep in mind
that children should be helped to recognize that only one bat-
tery has the hidden property. (The dead battOry does not do
anything.) The hidden property, of course, 0 the capacity of
one battery to make the bulb light up. Lead Ohildrer to the
conclusion that they could only find the hidde\n property by

Battery and bulb with wire (or paper clip) as connector.

8
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Activity B

Show the ss two magic markers that appear identical, but
Of which one is worn out and no longer makes a mark. Ask.'the
children to describe them in terms of properties color, shape,
material, parts, etc.

ARE THESE
SEE?

0 OBJECTS ALIKEAS FAR AS YOU CAN

COULD THEY BE DIFFERENT IN SOME WAY?

.If no one brings up the property of marking, give a clue by
asking:

WHAT ARE' MAGIC MARKERS- FOR?

After someone answers, ask a volunteer to find out if both
markers have the property. Review the procedure for the chil-
dren, bringing them_ to the idea that while objects have obvious
properties vhich Can be described with careful observation/
and that while we may think_that an object has a certain, prop- -

erty there are also many hidden properties which dre revealed
only byapProPriate tests.

Activity C

Show the class two*eggs, one hard:boiled, the other uncooked.
Have the children,name the properties of the eggs. They will
probably conclude that the eggs are identical in color,, texture,
and in shape.

DO YOU THINK THAT THE PROPERTIES OF THE' EGGS
ARE THE SAME ALL THE WAY THROUGH?

. ,
_This could lead to a di eussion of differences between the, in-
s3 e and the outs-ide of an egg, or it could lead to a.d-iscussion
f possible differences between the t.wo eggs .at hand,. ,Either

/should be encoura-ged. "*".

74s.

HOW COULD WE FIL\LD OUT IF THE EGGSetlAVE.
SIMILAR/PROPE-RTIES INSIDE? (A Rd-might suggest

--cracking the 'shells.)
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O

Crack one egg shell at a time against the edge of a cup or bowl.
Have the children compare the propertieS of theinsides. of both
eggs with the pipperties of the shells. Then have the children
comparethe properties of the insides Of the two eggg.. You
may want to cut the hard-boiled egg in half to broaden the
disdussion.-..

a

r.

re.

w.
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Lesson _1_2: ORDERING_ GRAIN SIZES OF SANDPAPER
:
GOM.MENTARY

This lesson. provides an ,opportunity to stress the importance
of observing both by touching and by looking, through-,a hatid
lens. Previously; :childre separated objects that had dif=
ferent properties, but here children ate confronted.with the
problem of separating two objects that differ in the quality of
a single property.. Finally, this lessOn is.an experience in
ordering objects according to the observed qualities of the
property.

MATERIALS

loach child

I hand lens (magnifier)

= strips (I" x 2") of sandpaper, one of each
of these sizes: fine, medium, extra coarse

. PROCEDURE
ti

give each child one square of fine sandpaper. Have the class
describe as many properties as they can by looking at and by
tciucharig 'the sandpaper. Distribute the' extra coarse sandpaper
to the class, and again have them identify all propertieS.

WHAT PROPERTIES DO BOTH OF THPENECES OF
SANDPAPER HAVE? (Shape .and size are possibilities.
'A child may say that both have one rough surfOce
and one smooth surface.,)

Is THERE ANYTHING DIFFERENT ABOUT THE TWO
?PIECES'OF PAPER OR ARE, THEY EXACTLY THE SAME?
(The papers have different color and weight; one
is stiffer than the other and the stiffer one is also
rougher.) 2

I

After a child mentions roughness', ask:.

8
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b.

HOW CAN YOU TELL THAT ONE IS ROUGHER
'THAN THE CANER? (A dhild may show yOu the
result of rubbing the paper on'his- pencil- or
pi.ece of wood, the deSk,

WHAT MAKES ONE PIECE OF PAPER ROUGH-ER .

THAN THE OTHER? (A child might correctly -

tell you that sand grains pn the-rougher piede
of sandpaper are longer than. sand grains on the
finer paper.) -

Magnifying glasses should be provided for each child to dis.-
covet or confirm this. \.

Distribute the third (the mediuth)-.Piece of -sandpaper, and ask:

WHAT PROPERTIES DOES THIS PIECE-OFSAND.=
PAPER HAVE THAT THE OTHER PIECES .ALSO HAVE?

shape, roughness, -etc. are posSible answer's.)

IS IT EXACTLY LIKE ONE OF THE PIECES YOU HAVE?
WHICH ONE? (It is not like either.)

, Have-the 'children h.old up the roughest sandpaper in
and the newly-distributed sandpaper in the other.:

HOW ARE THESE TWO PIECES DIFFERENT FROM
EACH OTHER? (The Medium sandpaper it not as
Tough as the' other piece. Thin should be deter-
mined by 'hand lens, by rubbing, or both.)

Have the children hold up the smoothest sandpaper in one hand
and the newly-distributed sandpaper in the other.

one hand.

HOW ARE THESE 'TWO PIECES DIFFERENT PROM.
EACH OTHER? (The newly-distributed piece is

usher than the other one. This should be de-
te by hand lens, by rubbing, or bOih-.)

Finally, have the children place the piece of roughest sand-
paper near the edge - at the tap of their desks, and the piece
of smoothest sandpaper cleSe to-the opposite edge. The....

I
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medium pgper should be placed bettcveen the first two Now tell
the children that arranging things in his way is called "order-
ing" or "putting in order." Briefly re ew the process used in
the activity, e. , the comparing of tw objects at a time to
arrive at an ordered.set.

-o

t.
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Lesson 13: ORDERING VISCOSITIES OF LIQUIDS

COMMENTARY

t

O

By testing four liquid's in various ways, children observe and
order them according tothe property of viscosity. By stirring
or, dri.pping and by observing The different rates at which a
marble sinks or moves within the liquids, the children judge
that some liquids are thicker than others. They then arrange
the liquids in order of their thickness or viscosity. The liquids
are listedin the materials in order of decreasing viscosity.
The liquid at the top of the list is the most viscous (thickest)
ancl the liquid at. the bottom of the list is the least viscous.

The following information is intended for you and only indi-
rectly for the children. It may help you at some time to call
the children's attention to phenomena observed in the class-
room and outdoors, andto relate these to experiences in this
lesson. Examples include play dough and sticky asphalt
playgrounds:

Whenever two objects move over one another, there is a force,
opposing the motion. This force exists when, for example, a
"liquid flows over some solid surface. Also, various ,layers in
a fluid often move at different 'speeds.. These internal forces
are molecular in origin and they give rise to the property of
viscosity. Both gases and liquids flow readily, and are there-
fore called "fluids." All ordinary fluids are viscous to some
degree. And many substances ordinarily thought of'as solids
such as 'asphalt and glass also flow at various rates, .though
generally very slowly.

MATF,RIALS

-- for the class --
Viscosity powders in kit or:

I pint coin syrup (If the brand you buys too
viscous, dilute with a few drops of water;
but stir well before using, )

1 pint heavy mineral oil

1 pint vegetable oil

I pint tap water'
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4 clear plastic jars or containers large enough
to hold teaspoont

4 mustard paddles (or teaspoons)

12 glass marbles to drop in jars during lesson

for each group of four

4 large clear plastic test tubes

4 screw caps. or stoppers for test tubes

4 glass marblet of a.size that will roll-freely-
inside the test tubes

-- for each child --

Worksheets 6 and,7 in Student Manual A

crayons: 1 red, 1 blue, I green, I yellow

A glance at the materials vindicates that some cleanup
arrangements are necessary. Cafeteria trays will do
much to minimize spillage. A pail of detergent solu-
tion and a towel should suffice in any kind of accident.

The test tubes should be filled with the four liquids,
one liquid per tube in each set of four, and a marble
inserted in each tube. Keep the air in each tube to a
minimum by filling to the level of the cap before cap-
ping or stoppering tightly. Although screw caps are
better, stoppers may be used, as show6 below.

Cork

A
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Similarly, one set of four small open jars should
also be partially filled, each to the'same level.
A teaspoon shol..116heri;be put in each jar. The
jars and spoons are used in- Activity A, the, closed
test tubes in Activity B.

Zabel each jar and

corn syrup:

;mineral oil:

vegetable oil:

water:

test tube with the following symbols:

. (red square)

(blue circle)

(green triangle)

(yellow rectangle )

O 8I
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PROCEDURE

Activity,A

Place the'four jars containing different fluids on a table or'
desk in front of the class.- Do not tell the children what the

° jars contain. They are to be identified only by symbol. Let
some children experiment with the filled jars. You may tell

t' them that each of the four objects in-the jars "runs" or "flows"
and that such objects are. called-." fluids ." Then ask them if,
they know other objects that run or flow. ,

As they observe and experiment, encourage the children to in-
clude'in their descriptions similarities and differences among
the four fluid objects. Because two of thelluith: a e clean and
two are colored, the children may suggest color diffe ences
and similarities. Suggest that then are other differencei that
will interest them. , 0

Now encourage the children to devise their own ways,of ob-
serving the objects to discover other similarities and differ-

. ences.

DO THE OBJECTS POSSESS AN .+1' (ApRTIES
THAT HAVE NOT BEEN D
1-10A,CAN YOU FIND OU

Call on volunteers to try their ideas. The spoons should pro-
vide a clue, and the,children4"rha-Y suggest either stirring the
fluids or spooning up each liquid and then pouring Or letting it
drip .back into the jar. br9

'! 7 ,
Allow ample time for a number of children to test ea9h of the
fluids with,.the spoons; Soon the childrei will notice that
some of the'fuids are thickerthan others. Let the children
invent their own word, or expression equivalent to "thickness."
Challenge tllem to determine which of the four objects is'the
thickest, which is the next thick, which the next after that,
and which is the least thick. Ask ot*r volunteers to place
the four flpids in the order of their thickness, with the thick-
est at their left and the least thick at their "right. C5ntinue'

93
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the activity untilrSeveral volunteers and t e ?lass are satiS-
fied,with the ordering of the fluids.

At this point you may wish to tell the chil n that there is a
special word to describe the thickness of fluids. The word is
"viscosity." Thus, the fluids:are now "arqnged in the order of
decreasing. thickness or viscosity from left to right

Ask\ the children. to verify carefully, the ordering ,of the fluids.
Tell them that there is a special vly of comparing,that we can
use to check, the order after it is Made. We., also use it when
Working With things..that are very.difficult to order. Ask them
now to, check the fluids in the two jars at their 1-ef-tr-

REALLY HAVE GREATER VISCOSITY THAN THE ONE
DOES THE FLOIDIIN THE JAR AT_THE EXTREME LEFT

NEXT TO IT? /

Ask two volunteers to compare-these two fluidS and only t e'se
two. Ask the two children if they thfnv they can cpmpar bet-
ter by spoonind-th'e-twF liquids in turn-or-by spOoning them si-
multaneously,. If the,/ /children have adopted .a stirring method.
of comparison, encourage them to think-about the value of Us-
ing a "standard" stirring technique for all. comparisohs. What-
ever they decide shoUld become the "official" method of cbin-
parison.

Have two more v lunteers check 'the two middle flujd's, 6ne
against the other, and still two others compare the tWoiluids
on the tight. The ,esults of these' tests will almost ceftainly
agree with the original ordering because the liquids were char,
sen for their signifiCantly different viscosities.

.
Now see that-each ct11'd has crayons of the same colors as the-.
symbols on the jars. then distribute Worksheet 6, so the chilr-
dren can record the results of the tests by placing the aippropri-'
ate symbols in the 'boxes. If they have trouble drawing the
symbols, marks with the appropriate colors are very' acceptable.

rfor.orral
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Worksheet 6
Unit 8'

,Rcd Mark
or

Symbol:

0

Name

0

THE SPOON TEST

Blue Mark
or'

Symbol :e

0

0

Green Mark
or i

Symbol:
A

I

,

;ellow Mark
1

r
ymbo1: S.
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Now show twelves- marbles to the class. Ask the children how
these marbles could be used to determine the different vis-

4..cosities. The children may think of dropping a marble into a
liquid to see how quickly it sinks. It they dc7 not, ask them.-,
to observe carefully while you drop a marble into themost
viscou-sfluid. Induce them to think aboUt the importance of
dropping the marbles. , .

WHAT WOU D liAPPEN IF I DROPPED A MARBLE
INTO THIS J R NOW AND ANOTHER MARBLE- 7"
LATER?

At this stage,"it is neither impoqant nor desirable for the
children to relate this new test to the ptevious one where they
used spoons. It is important, however, that the children see
the marble test as one way of making a direct comparison test
of two fluids according .to some common property.

Repeat in its entiretil a comparison of ordering, having the-
children decide the order of two quids at etime by means of.
the marble test. This provides yOu with a good opportunity to
evaluate the children's under-Aandingv the previous activi-
ty'. When the fluids are properly order d,, compare the results
of the marble test With the spoon ahe same ordering .

should be obtained. For some ,children, this may clarify the:
idea that, in 155th tests, they were comparing the same Prop-
erty in two different fluids. Ask-for volunteers to describe, if
they can, the Marble test in terms of the thickness or viscos-
ity of the fluids .

4At this point, ask the hildren to hand in their record sheets.
,SavP these and return them to the children for reference at the
end of the lesson.

Activity B

iThis experiment uses the set 'di test tubes with their enclosed
fluids and marbles. It is recommended that the class be divid-
ed into groupS of four, and that each gioup be gilen one sk c)f
four test tubes. This permits each member of a croup to have

..f-e-sfltube, even though-the gl-oup will work together as a team
to compare the relative behavior of each fluid and marble..

'90
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Distribute Worksheet 7 and crag ns t13e. same colors as the
symbols to each -

Encourage the children_to experi nent with the vials. The mar.-
ble will pass through the fluids uickly or slowly, the way
they sank through the liquids in t open jars.. However, by
inverting the tubes, the behavior may be observed repeatedly.
Explain to the class that the fluids used in the tubes are the
same ones used in the jars, and the same §ymbolS identify
each.

Ask the children. whether they can remember better when using
only two fluids at a time or when .using'dil four at once. Show
them that when they turn all the tubes' at once, it is very hard
to watch all four marbles at the same time. Once they have
decided to watch two at a time, a sk.what would happen if you
turned first one, and then the other. Have them discuss possi-
bleoways to-turn two tubes at a, time,so that both marbles start
down at the same time. The preferred method is to have one
child hold two tube''s onerin each hand -- and invert them
simultaneously. The two rate of descent can then be com-
pared with surprising accuracy.

Have each group order their four fluids according to their ob-
servdtions.. When they have agreed on the order, have each
child. enter the order as he did, before, the most viscous
(thickest) at the left and the least viscous (least thick) at
the right. Upon completion of the record sheet, olc.1 a dis-
cussion reviewing the binary .comparison method and dispos-
ing of any remaining problems. Return their copies of Work-
sheet 6 to the children and have each child compare his new
results on Worksheet 7 with his previous ones.
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Worksheet 7
Unit 8

4

Nqtrne

o. :

THE MARINE TEST

---...
Red Nark

or
Symbol :

n
t;lue Mark

or
Symbol:

0
Green Mark

Or
Symbol:
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Lesson 14: USE OF A REFERENCE OBJECT FOR COMPARISON

COMMENTARY'

Children are asked to experiment with paper toweling to de-
termine its.propetties. Modify the-procedure described' below
so.that the children in your class are impressed 'With the need
for a control object in their own experimentS. Activity B is
optional but is strongly recommended as meinforcement of
Activity A.

MATEKALS

I roll of kitchen paper toweling

5 or 6 large sheets of drawing paper

PROCEDURE

Activity A

, Give each of the children a single paper towel from the roll,
and have them name,the properties ofthe paper. They will
probably name color, Shape, and texture, but properties re-
fated -to -the use oLthe towel are also important.

HDITIS-THE TOWEL USED?

WHAT PROPERTIES MUST IT HAVE IN ORDER TO
11)0 THAT JOB? (It must be flexible. It must be
able to "absorb liquids, etc.)

Hold up a single paper towel for all to see.

LOOK AT MY TOWEL. "DOES IT HAVE.THE SAME,
PROPERTIES ASYOUR TOWELS?

.
WHAT ARE THOSE PROPERTIES? (Children, should
repeat the list of properties.)

DO YOU THINK IT'S POSSIBLE TO CHANGE SOME
PROPERTIES OF THE TOWELS? HOW?

9 0
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Call for suggestiOns and' let the children try some oe`thern:
.An example: .

-
LET'S ALL FOLD OUR TOWELS. LET'S BE CERTAIN
THAT THEREiaNICE DEEP CREASE IN THE TOWEL.

Fold your tol,v91 in about half. The children will probably copy
your pattern, but this is not nedesS'ary. Referring to your
towel:

NOW WHAT ARE THE PROPERTIES OF THE TOWEL?

After, children name them, emphasize that some properties
.. have been chdnged. The towel' s shape and texture have

changed. There is a crease _where it once was smooth. And
perhaps its size is changed, too. Other properties have. not
been changed, including color and properties related to the
towel' s use.

The following are questions rec-ommended for eliciting from the
children the need for a control object:

HOW DO YOU KNOW THAT THE SHAPE HAS BEEN
CHANGED? PERHAPS THE TOWEL ALWAYS LOOKED
LIKE THIS. AFTER ALL, IT CAN STILL ABSCIR,B LIQUIDS
AND IT CAN STILL BE WRINKLED UP.

HOW DQ_YO,U_KNQW__THAT_IT_14AS BEEN CHANCED?
(childi:en will probably say that they-7einenibeir.- IT
so, pretend with them that you are a stranger who is
seeing a towel for the first time at this mprnent. You
never saw a roll of toweling before, oyou must ask
the children about the towels on their desks.),

c WHAT IS THIS?

WHAT IS IT USED FOR?

WHERE DID IT COMt FROM? (The roll of toweling.)

HOW DID YOU GET SUCH A LITTLE PIECE FROM
THIS LARGE ROLL? (A child tears off a towel to
show you.')

4
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HOW-DID THE TOWELS GET TO LOOK SO DIFFERENT?

A child may offer to fold the new towel, as .he did the first
one, tah.show you. Accept the offer, but insist on holding
onto a second: dentical new toiVel_so that you can watch the
change and make comparisons as the child folds the towel.
After one is'folded, hold up the two towels and identify them
to thft children.

THIS IS THE FOLDED TOWEL AND THIS IS THE
CONTROL TOWEL.

'WHAT DOES THE CONTROL TOWEL TELL ME?
(It tells what the other towel looked like before
it was changed, and it helps youc.heck the
changes that are taking Oace.)

Activity B

2 .4

O

Call on three children to participate in an experiment with
drawing paper. Have one participant.name one property of
his paper, and have the others Compare to see that all pieces
of.drawing paper have that proper. Repeat until the partici-
pahts are aviare of a number of properties of- the papers and of
the fact that their papers Ore identical.

,Tell the class that each of the childr'en.in the experiment 1..
going to male a change in the paper and then see which prop-
ernes have been,changed and which remain the. sane. Ask
the ClasS---fo ret-Ornmend a-way-for a-l-to be sure of ..the way
the,papers looked before the changes are made. They may re-
call the way they showed the "stranger" a paper towel
looked before it was folded and while it was being folded.
Remind-them of 'the word "control." They should use a control
drawing paper now. The properties "of the control drawing paper-
should be compared with those of the papers to be changed.
All shoUld Joefouncl to be identical.

Now ask one child in -the experim'ent to tear hi s paper once,
the second twice. and the third thr'ee times.

o

WHAT PROPERTIES OF THE PAPERS HAVE 'BEEN
CHANGED? -.(The number of pieces of paper is

9greater.)

10



Children may suggest that the size of the paper has been
changed. There may be disagreement about this.- 'piecing
the baper:tog4ther on top of the control paper may prove eitht'r
view, but it represents an important understanding of how a
control object can reveal changed properties.

f1/4

Have the class suggest other alterations that might change
certain"properties. These might include coloring, wetting, or
dropping .the paper.- 30 certain that the children choose a
control object before they begin changing the properties of
their paper.

L.
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Lesson I 5: REVERSIBLE AND IRREVERSIBLE CHANGES IN CLAY

COMMENTARY

In this lesson, children identify the common properties of two
differently7colored balls..of Clay, particularly-the .property of
moldability. This property allows the children to change and
restore the shape of the ball. The change in shape is said to, ,
be a reversible change. After splitting each of the balls in two
with a Stick, children ma'ke two new balls by combining
fe/ tently-coloreehalves. One of.these is identified as the
control ball as Children compare its properties with those of
the .other ,(test) ball. The control ball is set aside for later
,comparisczns, and the test ball is molded into a variety of
shapes. The ball-shape is then restored,. and children compare,
properties of the test ball with the control ball. The distribu-
tion of color's is different. Children try to restore the color
distribution of the test ball, and find that they cannot do so.
The change in color is said to be an irreversible change (one
that cannot be reversed by a similar method). The conception
of change as reversible or irreversible is important to the.
children's understanding of properties.

MATERIALS -

for each child
o

- equal amounts of Wire and yellow (or any other
two colors) play dough, clay, or plasticene-,
enough for a walnut-sized lump.of each color

/- I craft stick
- I large sheet of newsprint

PROCEDURE

Give each of the children two wads of plastrCene as specified
above, and, have them mold each wad into a ball. They should
name-the properties of the plasticene balls, The colors are
different, but the balls are, roughy similar in shape, size and

Similaritie's of texture include both smoothness ,and
, pliability. Children may or May not mention pliabiiity (sgueez-
ableness), so questions should be modified accordingly:

.6
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WHA'; PROPERTY OF YOUR CLAY CHANGES iF
YOU QUEEZE THE LL\WITH YOUR FINGERS?
(Shape. )

EVERYI NE USE THE YELLOW BALL TO SHOW ME.
*0 Class demonstrates and a\ child should be asked

to repl at that shape has changed.)
I

DO YCiy THINK THAT THE BLUE BALL COULD BE
CHANGED IN' SHAPE TO -LOOK LIKE THE YELLOW
ONE? `(Guesses.)

LET'S. TRY IT'. (Reports from the children should..4
tell yo. that both wads of.clay can be changechanged
in the same way -- with fingers. Have the 4'
childret makeup a name for this property.
"Squiie zbleness" is an example.)

, ' ._:.

NOW, IAN YOU MAKE' THE YELLOW CLAY HAVE
THE SAME SHAPE IT HAD BEFORE YOU CHANGED
ITS? (GUesses.)

LET'S TRY IT,AChildren should be able to change
the Shag into a ball.)

CAN THE BLUE CLAY BE CHANGED BACK-TO ITS
FIRST SHARE? (Guesses.)

TRY IT. Have the children compare properties of
the two balls.

WHEN YOU SQUEEZED THE CLAY BALLS, WHAT
PROPERTY' DID YOU CHANGE? (Shape. )

WHEN YOU Nt/tp. THE CLAY LOOK LIKE A BALL
FOR THE SECOND TIME, WHICH PROPERTY DID -
YOU CHANGE? (Shape.)

HOW 'MANY OF YOU WOULD LIKE TO LEARN A
NEW WORD?

THERE IS A NAME FOR THE KIND OF CHANGE
THAT YOU MADE IN THE SHAPE OF THE CLAY.
IT IS A.REVERSIBLE CHANGE.



r

.
DO YOU THINK WE CAN 'CHANG.i ANY OF THE
OTHER .PROPERTIES OF THE CLAY AND TH'EA

CHANGE IHEIil BACK? WOULD ANY OTHER
CHANGES BE REVERSIBLE? (GueSSes.)

4

,
If PIC children suggest practicable changes, "'tarry ot.t their
directions 'or allow them to show you. Vodify the iollowing
accordingto-the children' s respons'e,

DO YOU TRINK.WE TfilcOLORS
OF THE CLAY BALLS? ( )

IF vict CHANC.DD THE COLORS, ID,O 01J THINK
WE COUL[) CHANCE THE COLORS BACK?
(WOULD IT BE A REVFESIBLf:.1-1PNC1E?) (Guesses.)

HOW COULD WE FIND OUT? (Try it bsy (\xperi-.
me2nting..) . :\

. . ...
. Distribute.one craft stick to each child, and ask for specu-

lations as to how the torigue c'epressor cap be used to find
out about color. changes. :

..f.

Direct the children to cut each of the balls, cleanly ,in halves
with the stick. Have them put each yellow half together with
a blue half. They now have two nearly-identical plasticehe

/balls. Have he children name the !iroperties of the balls.
They are simi ar in size, shape, odor, texture, color and
especiallY, color distribution.

Ask the childiten if they can think of a way te'change the color
'of the balls. Before you proceed:

a

SHALL WE TRY' O ,CHANGE THL COLORS OF
BOTH BALLS? '(With yoUr guidance, chilciren
should beable.to tell you that one ball should
be setasicTe as a control. )'

One ball.shoUld-be s.et aside as a control.. The other ball
should be flattened into a pancake. The children shout'. see
that they, have changed one property of the plasticene --- its'
shape. Ask the children how they ca4p change the test object

94
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hick to itS'original condition that is, to make it like the
Whenthey have restored the test object to the -

ypherical shape of the control object, have them compare the
properties of the two -- colors will be mixed fn the test
object. If children observe thi,task them to try to separate
the colors.- Allow the.children toplay with t6e test pall,
.making pbjects that look very different.from the control ob-
ject. The-more they manipulate the plasticene, the more the
color:- All be mixed. The children should not be told this

work.

"-,-,ve the children tel l you some o f the properties of their test
object's. .,Co.njpare them with the properties.of the, control
object.

!lOW CAN YOU CHANGE YOUR TEST OBI CT TO
'AKE T;r LOOK OKE THE CONTROL OBJECT?

They will- succeed in restoring it to the *shape of the control
ball. C.. Suggest that they .try to restore the colors of the test
ball to match the control.

Piter the children havb worked fOr a while without success,
. someone Probably say that it can't be done. Suggest.
- that they sto!... now and put their balls aside., You might

wonder how the colors ,oan..be separated, and ask the class
to help solve the problem. Maybe if they thought about it

' until tomorrow they could discover a way of doing it.

The next'morning return the balls to the children and ask for
new ideas. Triia-g&irito-sep-arate-the-colors, and if they
still cannot be separated, tell the class that we probably
cannot return the test ball to the same color pattern as the
control ball. But it is important that you encourage them to

-persist in whatever they are doing by adding:

MAYBE IF SO MEONE HAD SOME TOOLS AND WORKED
LoNarsr, THEY comp SEPARATE THE COLORS. WE
DON'T FrAvr. SUCH TOOLS, SO THIS CHANGE IS
IRREVERSIBLE.

Ask the children to suggest othei changes which are revers-
. .ible or irreversible.

IOC
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Lesson 16: -PROPERTIEt OF AII.4CE CUBE

C 0 N IN,1\LTARY - .

. ..

.
. . . 4 :,' . #

Children observe properties of f melting ice cube, and then --.

compare..these with the-properties of a control cube that was
replacecitin a frdezer. The experience is4.desighed to rein-
force the children's understandings of control obje)cts, and -

s

to have thein see that changes can sometimes 61(6 places at , s,
"natural" (room) temperatures which do not take place at . ..

"unnatural" (freezing) temperatures. -. 0

0

MATERIALS
,

12. plastic containers (preferred)' or 12 ctoubie
styrofbam cups

--I-2 ice Cubes in a frbezer tray

PROCEDURE

c

Divide the class into groups of thfee or four, so that each
group can be given an ice cube in a container. Show the. ..
class the freezer tray of ice cubes, and have them watch as'

you lift each cube and plffeit in a container. As you trans-
fer the cubes, discuss with the class that the coitipartments
of the tray are about the same size and shape and that the .

cubes are all about the same size and sh-ape. As you do this,
describe to the class:

I AM PUTTI4G THIS ONE CUP CONTAINING AN
ICE CUBE INTO THE FREEZER. I AM GOING TO
CPT, ANOTHER JUST 'LIKE IT -- TO EACH GROUP.

After the ice cubes are distributed, have the class discuss
the propertieSof the cube including temperature, hardneSs,
odor, color, size, shape, and others. As the discussiop
progresses, the children will begin to include properties of
the liquid that is appearing. Children should speculate as
to the appearance of the ice cube that was returned to the
freezer. -Sustain the discussion until much of the ice has
melted.
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:Take the control i60 cube from the -freezer show it to the
class.' Some of it may have\meltecl, an6 more will melt as
discussion proceeds. But the control cube has not-been :-

handled by children;' so it will look different from the cubes
the children have examined.: Have the children compare the
properties of the contents of their cups with those of the
control cube. Ask for explanations of"the' differences. A
discussion of.ways to keep the control cube so that its size
and shape co not changevmight be appropriate. Children
might consider how the properties of the cube could be re--.
stored.

IS THL CHANGE REVERSIBLE OR IRREVfrRSIBLE?

4

O

6
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Lesson" I7: PREDICTING CHANGES

COivINIENTARY

a Use either or both of-these activities as opportunities for
children to predict changes. This is conveniently incorpor-
ated within activities since changes take place over a rel-

. atively long period.of time. in Activity A, children make use
of a control object _to observe cha ging ,properties of
Changes take place over the'cours of 48 to 72 hours, and
observations are recorded on charts. This experience pro-
vides important background for later erk with biological
objets.

Aiail g

In Activity 'B, cni4en-iotii.thc ploN'igib-und O locality to col-
lect leav-os and, other natural objects. :They , ssemble these
as a collage (picture :nade by combining variou.. objects)
within a butcher tray.' Each child is asked to predict chances

' Vat may take place in the items of his collage, and to observe
'44it over the course of several weeks to confirm his predictions.

i);IATERIALS

GIC

98

a

Netiv.ity A "-
.

a

8-oz."pastourtzeclrhon-homogenized (or raw) milk. ,
`(I-jonthgenized milk will not work.) -
2' clear glasses Of the same size or pl6stic c9ntainerS.

s

plastic wrap

2 rubber bands or f. marking pencil

Several large shepts of newsprint, to' be used as
Observation Charts.

-- Activity B.7

I papg. meat or fruit tray for each child

glue '
r collected leaves, ,Iweed'flowers, acorns, stones,

shells, etc._
100'
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PROCEDURE

Activity A

Shake the milk, then p6ur equal amounts. (abodt one-half cup)
into each of two containers. Mark the, levels With rubber barids
Or marking pencil; and clover the containers with-plastic wrap.
Ask the children, to deScribe the properties of the milk. Li-
quidity, lack of strong odor, non-transparency, and whiteness
are among the properties they might observe.

Ask the class if they think any of thete properties can be
changed, and haw they could be changed. After discussing
this to the children's satisfaction, considerwith. them:

IF SOME PROPERTIES OF THE MILK CHANGE, HOW
COULD WE TELL? (Hopefully, children will;sUggest
th'at a contra). Object can be used.) .

Agree with this, and offer to pUt one container in the refriger-
ator-as a control object. Tell the children '-that, in addition to
a control object, they will use Observation Charts: .ShoW them
a large sheet of newsprint.that will be used to make Observe:-
tion Chart jh . In a. vertical column, record the date, the time
Of day, and properties of the substances.` Tell the children
that they should plan to make new observations at the same
time tomorrow, and appoint a. monitor to remind the class at
the appropriate time. Place the control object .in the refriger-
ator, and 'set the Other (test) object on a window sill or shelf

preferably in a,Warm

Each day observations should be made at the same time. Put
each daily observatiOn on.a new sheet of newsprint (Observa-
tion Charts 2, 3, and 4). .The.propertiea of the test object
andpe control object should be listed In parallel columns
each day. Each day children should try to -predict future
changes in each object.; the test and the control. Between'
48 and 72 -hours after the experiment started, the children
should see these developments in the test object: yellowish
cream will rise to the top and gelatin-like curds will form,
and whey (a pale liquid) will separate from the curds: The'
properties of texture, odor, consistency and volume will

'change Over time.

110' (1)
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Have.the children-consider changes as reversible or irre-
versible-.

CAN WE MAKE THE LIQUID MORE MILK-LIKE
IN COLOR? HOW? (Children might suggest
stirring it, and they should be asked, to try this.)

CAN WE TAKE AWAY THE ODOR FROM THE LIQUID?
(Children should try any reasonable suggestions.)

Activity B

Give each of the children a Paper butcher Or vegetable tray.
have them 'start a picture in their trays with crayons. .Tell
them that they will collect things from outsideto finish their
pictures. Now, take the children out, to the playground to

7 collect only s nyIyle'weed flowers, pieces Qf -nuts,
pine cones, betrieth, small twigs;aild-p-tbbleb crs7they-will
need for-their pidtures. Us,e'the MINNEMAST handbook)

ti Living Things in Field and Classroom, as a help in finding,
"cc/fleeting and,i,dentifying many iteins, if you wish. In the
classroom; have the ehildren.glue their collected objects to
their trays to complete their pictures. If they like,, children
may share their objects and there is rib need.to use all the
objects if there are, too many. :However, it would. be good

-if you-could subtly arrange for all children to haVe some
objeets,in their collages that would change'noticeably end
some that would not.

Discuss their pictures with the children.

IF WE HUNG YOUR PICTURES UP ON THE
BULLETIN BOARD FOR SEVERAL,NEEKS, DO
YOU THINK WE WOULD 'FIN - -D THAT ,THEY-
HAD.CHANGED IN SOME WAY? (Guesses.'1

DO YOU THINK THAT THE CRAYON COLORS
WOULD CHANGE?, WOULD THE ROCKS
CHANGE? WHICH, PROPERTIES OF THE ROCKS
'WOULD CHANGE? (Guesses:).

WOULD THE LEAVES CHANGE'? (Gues;es.)

iJ
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WHICH PROPERTIES OF THE LEAVES DO YOU
THINK WOULD CHANGE? (Co kir, texture, and
shape may be among chiIdren's correct pre-
dictions.)

HOW CAN WE FIND OUT IF ANYTHING HAS
CHANGED? (Guide the children to suggest
observing die pictures over a period of time.)

Allot a regular time each day for observing the pictureS,
especially the changes and min-changes in them.

o

4'4
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Lesson 18: CHANGING PROPERTIES OF BALLOONS

COMMENTARY

o

The three activities of this lesson include a demonstrgtion-
Of measurable change in size, a _demonstration of a change
in pattern, and an opportunity' for individdal experimentation
by thp children. An inflated and-loosely fastened balloon
is attached to the chalkboard; its shrinkage over a period of
time is observed not-by comparison with a control balloon,

-but .by a before-and-after comparison with itself. This is
accomplished by chalk marking the board at the endpof the

°balloon (or outlining the whole balloon) at given intervals.
The chalk marks serve as a control object insofar asthey
record the balloon sizes at points of time before the end of
the experiment. The chalk marks provide -the children with
the opportunity to compare the sizes of the balloon at any
of the given pOipts of time.

Thili v to predict is emphasized in Aptivi?ty_B,
where children try to anticipate the -change thatwill take
place in a pattern you draw on a balloon before inflating it.
rn Activity C, children each have,the chance to enjoy dec-,/z'
orating, inflating, and;deflating'a balloon of-their ov1n.-

.

MATERIALS
It

I Ibrig -balloon for each child (with severafextra
as replacements)

2 long balloons and 2 round ballo4ns for demonstration

paper clips

- masking tap6

- several felt-tipped marking pens

PROCEDURE

Activity A.

r.

"A4 I

Show a Partially,-inflated long balloon to the children and ask'
them to name many of its properties, suth'as its shape,'

11 3



color, size and.springiness. Inflate the balloon in small
stages, asking the children to name properties that change
and those that do not:

Once the balloon is fully inflated, seal off the, end with a,
paperclip, 'Since it is'desirablethat the7balloon deflate
gradually over the course of the day, it is important thdt you
do rot seal the end too tightly. The seal should not be so
loose that you can hear the air escaping -- but it should be
loose enough so that you can feel the leakage with your
mouth when squeezing the balloon, Such a seal can usually
be-made by folding the open end upon itself or by twisting
the open end of the balloon once an then pinching with a .

paper-clip,. as shown below.

C.

his balloon should now be taped horizontally to the'clialk-
i)oard., but not indireCtcontact with masking tape, as mask-
ing tape will rip- the balloon apart. Wrap a narrow paper =

:;heath about the balloon and tape this sheath to the chalk-
board. The tape and paper' sheath should be near the blowing
end,

C.

0

1V
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--, ARE ANY PROPERTIES OF THE BALLOON CHANG-
ING? WHAT ABOUT THE SIZE? HOW .CAN YOU

-----2-<i"
CHECK '10 SEE IF THE SIZE IS REALLY CHAIIG=, ,

-.-----.
----., ING? (As the children watch the balloon, they

--.._._
.,, . should not obseive .5.chang9;)

--..:____

I

a4 4

Let them-suggest a methOd by which they cati test whether
the length of-the-balloon-changes-or-not.. They may Suggest
that two marks be macle`on-the Chalkboard, one at each end
of the balloon. Have on.e chileriake_such markS. Ask him
to be careful not tb touch or move the b-aroon Have a few.
more children follow him immediately in making mar You
might find it helpful, too, to draw the outline of the balloon'
.on-the. chalkboard as a sort of control for later comparison.,

'-,
Then at regular intervalgdf.apPro)dm4tely 5 or 1.0 minutes,
depending on how rapidly the.balloon4eflatesY have children
observe the length of the balloon and make new.markS. Your
questions should help them see that the, marks. do. not reach
or- overlap with those. made 5 or 10. minutes before.

When the balloori has deflated considerably, ask the children
to describe e-the charcle-theyhave cibserved7.----*-By- placing-their
handsAat the chalk marks Children Can compare the sizes 6f
the balloon" at any two specified points of time.

Activity B ;,

In the previous activity onildren. observed changes in balloon
size. Now the property, Shape, is isolated for study. Select
two of the designs suggested one for a long balloon, and
one for a round balloon. Using a felt- tipped pen, draW
the appropriate design on one long balloon and on one round
balloon. Hold one of the deflated balloonsloefore the chrl-'

'dren to describe its properties; among them- the pattern of
the design. Hold the second balloon before them, and ask
for their comparisons of the shapes,`" sizes and desicjns on
the two balloons. Then' aSk the children to predict the'
appearances of each of the balloons when they ate inflated.

WHAT.WILL HAPPEN TO THE BALLOONS WHEN:
THEY ARE BLOWN. UP?





DESIGNS FOR ROUND. BALLOONS

a

c
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.WHAT DO YOU THINK WILL STAY THE SAME?
WILL THE DESIGNS CHANGE IN-SIZE? WILL
THEY CHANGE IN SHAPE?

Now inflate the long balloon. When the long balloon is
partially inflated, the "tail" will have a markedly different
appearance from the rounded portion.

WHAT HAS HAPPENED?

HOW DO YOU' EXPLAIN IT?

WILL THE SAME THING HAPPEN" TO THE DESIGN
ON THE ROUND BALLOON?

WHAT DO YOU EXPECT?

Follow a similar procedure-with the round' balloon.

Activity C

The children will enjoy experirh.enting with their own balloons.
Give one balloon to each child and let the class repeat
Activity A with paper and crayons at their desks., Eadh child
can watch his own balloonchange in size by comparing
drawings of its outline at.5 or 10- minute intervals.

Later you might allow the children to decorate their own
balloons with felt-tipped pens, and to observe the changes
in the designs as the balloons are increased or decreased in

6 size.

'.118
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SECTION 4

. PURPOSE

CHANGING AND UNCHANGING PROPERTIES

'Discovery by the Child that although living organisms
change continuously they retain a biological. identity.

Ae.

'COMMENTARY

During their grbwth cycle allfOrms of life undergo many
chan'ges. Changes of the properties of living forms are
continuous. By continuous we mean that changes are not
apparent when observations are made in quick succession at
any time cluring,the growth process: Comparison of obser-
vations separated by longer,periods may show change, but
the biolbgical identity of the living form i4s retained through-
out thechanges. If an organism develops by. an orderly
process of cell growth and multiplication,-the biological
identity of the organism is retained during its growth 'and

'devE.-.1opment-, that'is, it remains the same individual. In
. this section children do not work with' a- precise definition of

. biological identity, btit"they are guided to observe that some
properties of living forms change continuously..

The living forms to be investigated in Lessors19, 20 and 21
are a plant, in insect, and finally the child himself. These
lessons are to be done concurrently rather than in succession.

incenLessons- 19 and 20 take days or weeks to cairigiete,
other MINNEMAST lessons should 13e conducted duri}igthe
same time.. 'A good plan is first to set up the.experiment
Lesson 19. While the children are making daily observations
of the gcrininatinn they can also discuss and examjA
the changing inSencts. The plant observations take about one
week to ten days and the insect observations twoweeke to
one month. However, the children Will want,to",contipue ob-
serv;Ag both the plants and animals, so clo--not discard any
as long as they grow well, proviO-rtiteregt.

NOTE

Send copies of the letter,or(the next p e home with the hil-
.

dren as soon as you_be(in teaching this ection. This will -
give the parents ax6ay or two to-find the items the children
are xeluestei' t6"bring for 'Lesson 21:

r
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Dear Parent:
a

In recent weeks, as part of his studies in the MINNEMAST unit, Observ-
ing Properties, your child has learned a great deal about the characteristics of
various objects. He has learned that some properties of objects change and
that other's do not change. He has learned how to test for a 'hidden property,
as in" 3 live battery. He has found that some changes are reversible and that
others are not. And he has had some experience in predicting the changes that
will take place over 'a period of time (the melting of ice, -the sour:111g of milk,
the drying up of a leaf)..

Most of these studies were done with'inanimate objects, but now your
child will be studying the changes in. living things. He will see hoy7 seeds
germinate and grow, low mealworms change externally from larvae, to pupae,
to beetles., and he will see how he himself has changed in size and a'ppear21.,
ance, and how. he, will continue to change.

.

It would be most helpful if, in the next day or so, you would send one
or two. of these items to school with your child:

- a picture Of your child as .a baby or toddler

a small item of clothing he has outgrown, such as a shoe, a
sock or a sweater

- an article of apparel (perhaps discarded by another member of ,.

the family)'hat is much too large for him.

By looking at NCtures and by trying on clothing, each child will recog-s
nize some of the changes in size and appearance'that are involved in human
growth:-

\\Any assistance you give to this leS'son will be very much 'appreciated,
but please do not send valuable items beCause many children will be handling
them'113?"-Nre that thecchild's name is on each item so that ii can bere-,'turnetl to you.)

al

Cordially,

Teacher
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CHANGING AND UNCHANGING PROPERTIES
(Books appropriate for use ith Lessons 19, 20, 21)

,
. Marcher, Marion

Bancroft, Henrietta..

Branley, Franklyn

Johnson, Ryerson

Jordan, Helen T.

Kra siloVsky,

McClung, Robert

Schatz, Lite

Showers, Paul

Snavely, Ellen-

Thbyer, Jane

Tres selt, Alvin

ZolvtOw, Charlotte

1 1 0

Y

- for teachers.--

Monarch Butterfly
O

-- for children

Down Come the °Leaves

Rain and Hail

Let's Walkup the Wall

How a Seed Grows

The Very Little Girl

Sphinx
Ticier

When Will .My Birthday .Be

How Many Teeth
7'7

Shoes for Angela

Sandy and the Savrani.e'en
Balloons

Hide.and Seek-Fog
O Mister Robin -41

Maple Leaf

Sky Was Blue

6

Holiday, 1954

Thom. Y. Crowell, 1961

Thom. Y. Crowell; 1963,

- Holiday House, 1967

Thom. Y. Crowell, 1960
FA.

Doubleday,. ,1953

Morrow, 1949
Morrow, '1953

McGraw -Hill' 1962 ,.

.Thom. Y.; Crowell, .1962

. - a ,

Follett Publishing, 1926

Mon mr 15955

I
Lehrop,. 1,965

.1g5O
Lothrop, 1962

Viking, 1953
(Jr, Lit. Guild)
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,Lesson 19: EXTERNA.1,,CHANGESIN PLANTS

COMMENTARY

tr

Plant growth and development i's seen most dramatically in a
germinati.ng seed. The change from a small dry object to an
elo-ngated, rapidly-growing seedling with roots, sterneand
leaves takes place within a few days.. .Ed'ch.child 'should
grow his.own plant and obserye it every day. He should be
helped to see that while all its visible p'ropert'ies change,
the plant is at all times the sameliving organism.

The seeds listed below are easy to procure. They are rela-
tively large and easy to handle, arid they Produce attractive
young, plants, Other seeds you orthe,childr6nmiOt like. to
try are grapefruit or flower,seeds; Some teachers have used
seeds from the Halloween puhlpkin. Some parents maybe
able to supply seeds. You should plant a few extra seeds in
case some of the children's donot grow. Commercia-1 seed
companies are your best source of flower .seeds, Vgriou.s.
kind. beans and peas are.packager for groaeries. These
are i xpensive and can be used but you should try out a feW
first to make sure they are still viable. fSee,the IMINNEIVIAST
handbook, Living Things in Field-and Classroom, for fur,ther
information. a

'1

If this lesson is begun on a Friday, results should be evident
before the end of the next week. . ..

NIATtRIALS

-- for the class --

I roll of kitchen toweling. Do not use the poorer
grade of hand towels from lavatories because some
of these contain chemicals which may prevent
germination.

assorted seeds such as bean, ,beet, corn, cowpea,
cucumber, okra, pea, soybean, pumpkin, radish,
grass;,and squas,h. (You may prefer to use DISPO
seed pouches available from the supply house
indicated in the complete list of materials in the
front of this manual.) -
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story, ''Sur'prise Package"
4

A

morning glory seeds and. narcissus bulb (optional)

for each child ---
small transparent glass, jar or plastic container

nsmagnifying

PROCEDURE
o

Give each child several 'differe'nt kinds of seeds, a section of
kitchen paper toweling end assinall container. Tell the chit=
dren they are going to plant these seeds it the containers, but
first ask there to describe the properties of *1 kind:of seed,
includirig.itsshape, size. color, hardness, markings or
6roollks: Label and save cf.-..ne seeds of each These
seeds should not be germinated, but should be saved for ref-
erence by the children. .

' Now show the children how to plant the seeds; Have them
press each seed against the inside of the glass or jar with a'
wet wacl.,of toweling in such away that the seeds can be ob-

__

served as they germiDate. If a single piece of 'paper toweling
does not keep the seeds again's't the glass, stuff another piece
in the center of the jar. The drw'ing shows the arrangement.

t

Seeds germinatin in jar.,

O
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Tell the children that the paper toweling Must be kept moist. I
They can do this by putting a little water in ,the bottom of the
jar.and fhen covering the jar, with a small index card. (An al-
ternative method is to fold the seeds inside moistened toweling
and put this "package" in a' plastic bag.) When the .children
have finished plaiting have them mark or initial their contain-
ers. Put them in some convenient place in the classroom where
the children can easily observe them. The seeds should germi-
nate well at room temperature.

Remind the children to look at their plants every day and to re-,
cord any changes with -drawings or with marks that indicate
measurements. They can keep these recordson a folded she'et
of newsprint or in a small notebook.,

Ask questions .that require the children to look closely:

WHAT IS HAPPENING TO THE OUTSIDE:OF-YOUR SEEDS?

IS.,THE OUTSIDE WRINKLED?

IS THE OUTSIDE SPLIT?

WHAT IS HAPPENING AT THE LOWER END OF YOUR
SEED? AT THE UPPER END? AT THE SIDE?

I NOTICE. THAT WE HAVE PLANTED OUR SEEDS IN MANY
DIFFERENT POSITIONS IN OUR JARS. SOME SEEM TO BE
TURNED ONE WAY, SOME ANOTHER. SOME SEEM. TO
BE PLACED SIDEWAYS AND SOME LE.;1GTHWAYS, WHILE
OTHERS ARE IN A SLANTED POSITION. DOES THIS SEEM
TO,CHANGE THE WAY THE ROOTS COME OUT?

DID ANY OF YOUR SEEDS SEND OUT ROOTS FROM THE
TOP POSITION? FROM THZ SIDE.? WHAT DIRECTION
DID THE ROOTS TAKE THEN? DID ALL THE ROOTS GROW
IN THE SAME DIRECTION? WHICH DIRECTION? (After
a while, the roots all grew-down.)

WATCH TO SEE HOW THE STEMS GROW. DID THE
.STEMS ALL GROW OUT FROM THE TOP POSITION?
WHICH WAY DID THEY GROW? DID THEY ALL GROW

124
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OR TURN IN THE SAME DIRECTION? (Yes, after a
while all the stems turned toward the top,of the
container.)

Some children may be able to remove their own plants from the
containers Carefully ,enough to draw the changing outlines in
their record books. Each day after recorclings_are made, you
may wish to have the class discuss briefly thexhanging prop-
erties of their different plants. Have them make comparisons e
of. each germinating seed with its appropriate reference seed.

When the seedlings are two to three inches long and when the
leaves and roots are strong, the class should examine these
structures with magnifying lenses:: A discussion should fol-
low, as children identify changed and unchanged properties
of the.plant. You might extend, the discussion by asking:

'IS THE PLANT YOU ARE LOOKING AT TODAY THE
SAME PLANT YOU LOOKED AT YESTERDAY?

WAS THE PLANT YOU LOOKED AT TWO DAYS AGO
THE SAME PLANT YOU LOOKED AT THREE DAYS
AGO? HOW DO YOU KNOW?

References to their seed notebooks should help the children
recall that the same plant was a seed:a _week 15efore The
class should recognize that although the plant looked differ-
ent at different times, it was always the same plant -- its
biological identity was retained. If you use several ,kinds
of seeds, the children can see that not only the original
seeds,' but also the seedlings; are different.'

After the pldnts are a few inches high, you could terminate the
observations, as plants not continue to thrive in paper
toweling. But the young plants could also be used for an in-
teresting experiment and continued observations:

DO YOU THINK THESE PLANTS WILL CONTINUE TO
GROW WELL IN THIS PAPER TOWELING? (Predic-
tions.)

123
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WOULD THEY GROW BETTER IF WE PLANTED SOME
OF THEM IN SOIL? HOW CAN WE FIND OUT?

-(By leaving some in paper toweling and planting
'some in pots of ioil.)

Have the Children do this, if you wish, reminding them to
water the plants and to make observations of them from time
to time.

Read the story, "Surprise Packages," to the .children nd pro-
e vide some morning glory seeds and a narcissus buly or two

for them to plant and care for, as the children do/in the story.
Children will enjoy watching the growth of the, interesting
and beautiful plants.

I 1 5
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SURPRISE 'PACKAGES

Sue' and Sam are twins. They were talking about a very inter-.
esting event -- t4.iriSirthday. Sam said, "Just think, .Sue, tomor-
row's our bifthday. We'll be six years old! I wonder what presents
we'll get. Just because We! re rtwins, people always seem to think
we want the same pre'Sents."

"Well, you want an erector set, andi certainly don't want one
of those;" Sue said: "I hope our presents are all different this time.
But,. even if they aren't1"1 can hardly wait!"

The next morning, Sam and Sue were up early. They hurried
downstairs. On the table were two piles of packages and the piles
looked very much alike. From Grandmother there was_a blue sweater
for Sam and'a pink sweater for Sue. From Uncle Joe there was a
coloring book for Sam and a coloring book ,for Sue. From Mother and
Dad there was a parr of roller skates for Sam and a pair of roller
skates, for Sue. The two children looked at each other and laughed
because -7 just as they expected .-- their presents were all very
much alike.

14

"Well, let's go try out the skates," Sam said.

"Wait," Mather said, "there are two more packages here.
They are from your Aunt Laura."

"Oh, ,goody, they don't even look alike!" Sue shouted.

"My package is small and it rattles when I shake it, "Sam
said.

"My present is in an. envelope, and it tditles, too. I wonder.
what it could be?" Sue said.

128 I17
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Sam hurried to open his box.4.1=, When he opeFierl it, he looked
disappointed. "Look at these things. They're' brown and they

'like onions, " he said.

Sue was even more disappointed than Sam. Inside,her envelope
there were small, round, gray things that looked like no fun at all.
"Aunt Laura always used to give' us -things that -were interesting.
Mother, do you know what theSe things are?" she asked.

"Yes, I think I know what they are," ,Mother said, "and I
'think -- if you're, not in too big a hurry these presents will be
,pretty interesting too. But, here, let's see what Aunt Laura has
written about them on the back of this birthday card."

Then'Mother read:,

D'ear Children,

. This year I think you are old enough to enjoy
these presents,' which are different from any
I've ever given you. "Mese preSents will grow
and change. ,These change's will take time, but
there will be some surprises about' them. Your
-lother will.show*m how to take care of your

presents, .but she will not spoil your surprise
by telling you what will happen.

With loVe,

-Aunt Laura

The twins were very curious. These presents certainly were
0. different from any they had ever received before. Besides,. Aunt

Laura's letter sounded so mysteriousl

130
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"What do we do with them, Mother?" Sam asked.
a r:.

-.Mother brought out a shalloW bowl and put it on the kitchen
-table. "Bring. some of tfie''snialler rocks from your collection, Sam,"

rr

she said.
r

Sam brought the rocks, and Mother asked him to put them in
the bowl so that they would treach nearly to the top. Sam did this.
Then Mother helped him arrange. the brown things in the rocks. Sue
noticed that the rocks held them-up straight.

"Now get some water and fill the bOwl so that the water, touches
the bottom of the things," Mother said; Then- she added, "Why-
don' t 1.,70 (3ive your thikkgs a name? We can't just go on calling them
'your things' 'all the time."

Sam and Sue thought for a minute and then Sue said, "Let's .

-call them 'our surprise packages.' Aunt Laura said there would be
some surprises."

Mother put the bowl with Sam's "surprises" on a sunny window
Sam,." she said, "you must see to it that there is al-,

ways water in the but 'not too much water enly';to the
bottom of the surprises." Then she turned to Sue and said, "Well,

-

Sue, shall, we do soiethipg with your surprise? They look quite
different% from Sam' s, d "t they? 11 . 6 r

"Yes, they're so sma 'Mother, I don't see-Oat good they
are, Do you think they will c nge a s Aunt Laura promised"

I' sure your surprise will surprise
Here, go put a few of Sam's rocks

)

"Oh, yes,'" Mother said, "
you bUt 'it will take a while.

the bottom of this flower pot!"

132 1
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"You didn't ask me for any of m'y rocks!" Sam reminded Mother..

"Please, may we have a few of your rock's?" Sup asked.

Sam nodded and Mother said, "You will get them back later."

So Sue put a layer of rocks in the bottom of the pot. Then she
filled it with soil from the yard,. When the pot-was nearly full,
Mother told Sue to put in het surprises and to coverthem with a
little more soil. "Now pour a little water on the soil, very slowly,'
Mother said. When that was dolfe, she put the.pot on the window
411 beside Sam's bowl.

9

"Now tell us what's going to happen," the twins teased and
..

begged. .jother jus:k shook her head and smiled. ,.

. ,.
4"We might as well, try out our new skates, then, " -Seirn said.

"She-isn't going -to tell, us."

So Sam and Sue took their new roller skates and went'.outsicle"'
to pFactice using them. They 'skated all.morrang. And in the'after-.
noon there was a party with games and-prizes: There was a birthday
cake, too, and ice cream to eatwith it. .It wa4uch an exciting
day that the twins were very tired by bedtime, aild-fell fast asleep
in practically no time at,all.

But the next morning they woke up -- bright as ever --,and.

hurried ,to the widow sill to look at their surprises. 'I don't see
'any Fhange, "'Sam said. "I don;t.see anything different, either, "
Sue said.

The next morning, and the morning after that, they looked again.
But still nothing had changed. "My surprise needs some water, I. -

guess," Sue'said. Sam thought his did, top, so they added a little
water to the bc..wl and the pot,

1.34
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On the fourth morning?, they completely forgot to look at their

su:prisc.,s and Mother had to remind them.

When she did look, Sue called out'"Motheri come here and

look. YOU come, -WO, Sam, something is happening in my pot!.

Mother, what are those little vyhite bumps with the gray caps?" Sue

'danced around with excitement:
.

Sam was excited, 'too. "They do look4ike little gray hats on

top of some kind of white stems," he said.

"We'll have to Watch and see what happens to those.bumps*, "r
Mother said.

Then Sam. looked at his, bowl, Nothing lobked different. He
'

walked away, trying not to show disappointment.,

.The next morning, Sue wa's -delighted to find that the little

white 4tems.were fonger. The hats were still on them.. Then she

luokect at Sam's surprises and callechput, "Sam, tome here. -Some -

thine is happening in your bowl, toot"

Sam came running and -- sure enough -- all 'round.the edge

6f his brown surprises, little white roots were Beginning to show.

4 And now every day, the first thing tlie twins 'did was to look at their

surprises. Each morning there were changes.

Within anothE.- week, Sue found little greenleaVeS pushing off

the gray caps. The leaveS began to unfolds

At the same time, Sam's surprises %Fere getting more and more'

white.roots.that grew down and down among 'the rocks like thin

threads or strings. Anil one day .he found green leaves beginning to

come up out of the tops of his surprises, too! "Look," he,said
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proudly, "th'ey're 'flat and straight and green, like onion leaves. 'But

they don't smell like onions at all."
-74P,

After several green leaves came on Sue's Surprises, she noticed

that the ends of the stems hlad begun to twist and curl. "Why are they

twisting like that, Mother?" she asked.

"These are vines," Mother.said. 'They need soinethingto

climb on. Let's fasten some stringg from a stoic in the pot to the

top pf.the window and see what they will do."

Sue helped Mother fasten strings from the stick to the top of

the-window wit ape.' In just aday or two; the vines began twiSt-
ing around the stick. Sue said, ".Sam, if you watch hard enough,

' s'iou can even see the vines winding themselves around." Sam

-*laughed. Fie knew they weren't growing that f(..;.st.i
.s

Then one day the heart-shaped leaves on Sue's surprises were
0*

turned toward the'sunlight. And another mornin she saw a, shape

growing from the stem that was different from the leave's. She called
O

. to Mother to come and see it; ..

e

WHAT DO YOU THINK IT WAS?

/Sam was watching his" surprises, too.. The roots and leaves

were growing longer every day. 'He poked and peeked around inside

,Theleaves, and suddenly his eyes wire. popping. "Mother, look, "

- . .he called out, "I've found something that's' not a leaf!" It was a
. ....',,..

.. long, g.bumpy, light green thin.,,

. .. ff
`

ab"What i's it?." Sue asked,, she Came running,.
.

;
,.

f: . i /
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DO YOU KNOW WHAT SAM HAD SEEN ?.

That afternoon,Mother had a long-distance phone call from
Aunt_Laura. She was coming to visit them very 'soon. The twins
were very happy. "We will have something interesting to show her,"
Sue said, "poi-sting. to the surprises. .,`

-"Maybe it will be even more interesting' by the time- Aunt Laura
gets here, ", Mother said.

Sue didn't understand That, when Mother s
next mornin,- there it was! One of the differen
vines -- one that was not a leaf -- had opened.
blue morning glory.

d it, but the very\

shapes on Sue' s.

It was a beautiful

- ,
DO YOU KNOW NOW WHAT,WAS IN SUE'S
'SURPRISE PACKAGE? ,

Sue wa s'very excited, but
*

his surprises. .They didn't have

surprises did.

Sam was a little disappointed about

any,pretty-flowers on them as Sue's

But' on the very day that Aunt Laura Was coming, Salt woke early.,
and went downstairs to look at the plants in his bowl.

.\

CAN YOU GUESS WHAT HE SAW?

There, right in his bowl, one'of the knObby things had split
down the side and a lot of White flowers had'burst out. Sam let out
a yell and everyone came running. After they admired the floWers on
Sam's plant, Sue. said, "I smell something ood perfume. Is

L.
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it coming from your new flo'Wers, am? Um -m -m; they smell lovely.
Do they have a name; Mother?"

"Yes, " Mother answered,' "Saes surprise package had bulbsI
in it. and these Lovely flowers grew out of them. The flower i -s called
a narcissus."

When Aunt Laura arrived, the twins told her all about their
surpriAe'packages. "Thank you for sending such interesting presents,"
Sam said.

"And thank you for sending us each a different kind of surprise
package; " Sue said. "These were the only birthday presents we got

' that Weren't alike!"

Then Aunt Laura gave therd each a big hug.

0
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Lesson 20: EXTERNAL CHANGES IN SMALL ANIMALS

COMMENTARY

The idea of the continuity of biological identity-through
rather aiamatic change/ in external form, which began i-n
Lesson 19, is reinforced 'here in Activity A. The children
observe mealworms changing from larvae to pUpae to beetles
(adults). The eggs are too small to be useful for observations
here, but the children will be able.to see three 'stages of the-
dife cycle.

Pieces of cast.skin,
larva, .pupae, and
adult beetle of the
mealworm (slightly
enlarged) .

If you have caterpillars (or cocoons formed by caterpillars
collected for Lesson 4), the change in theSe little ahimids
from larvae to pupae should be a, subject of Activity B.,

MATERIALS .."

50 mealworms. Because mealworms are food for some
pets, they, can be bought at any, pet shop or other
store (such as a variety store) which sells live pets.
They can also be purchased from biological supply
houses, but this would probably prove more expensive.
There are many good biological supply houses, of which
the following are only a few: Turtox General Biological
Supply House, 8200 South Floyne Avenue, Chicago,
Illinois, 60620; Carolina Biological Supply, Elon College,
North Carolina; and Central Scientific, IMO Irving Park
Road, Chicago, Illinois, 60613.
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transparent, plastic 'shoe box or wide-mouthed
glass'orjar of at least one-quart capacity.
slices (1/4 to 1/2" thick) of fresh carrot or apple-
enriched baby cereal, cornmeal or dry bran cereal
paper toweling

small stone or block

PROCEDURE

no Activity /14

Transfer the mealworms to the large'plastic container which
ha- been half-filled with cereal. 'Put one or two slices of
carrot Or, apple on top of the cereal. Crumple a paper towel
on top of the food then weight it down with a small stone
or block so that nothing protrudes over the top or comes too,
close to the edge of the container. The larvae and adult
beetles cannot 'climb the plastic sides, and the beetles do
not fly, so these animals are easy to keep in jars. They
will-cluster under the fruit or vegetable slices, ilnd they .

alsoWill crawl into the paper towel and make holes in it.

Culture for maintaining mealworms.
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Check the culture every other day or so and replace fruit
or vegetable slices when they dry out. .

Within a week or two mealworms (larve) from the pet shop
may change into pupae. - In ten to fourteen days after that,
small black and brown beetles will appear (the adults).
Ordinarily there should be a' time when three forms of the life
cycle are present and visible in the container at once. These
three stages in the life of the mealworm should give the
children a very graphic example of changing properties in a
living organism. As the changes take place, haVe the children
observe and record the changes as they did with the plants.

It is easy to transfer mealworms to smaller plastic containers
where the children can look at them through magnifying
glasses. The children may 'notice that the adults can move
ratherefast at times, but that they do not jump or fly.

Some questions you might ask to encourage the children to, .

. observe more closely are:

WHAT COLOR ARE THE LARVAE?

HOW DO TREYT/10VE?-7

HOW MANY LEGS DO THEY HAVE?

HOW ARE THE PUPAE DIFFERENT FROM
THE LARVAE?

DO THE PUPAE HAVE LEGS? (Yes , they .

are folded inside.) -

DO THE PUPAE CRAWL AROUND?..

DO THEY MOVE AT ALL? HOW CAN WE
FIND OUT?

Ask a child to poke one gently with a pencil.

HOW DO YOU KNOW THESE PUPAE ARE
CHANGED FORMS OF THE LARVAE IN THE
JAR? 14. 3 .-
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DO YOU THINK THEY WILL CHANGE ANY
MORE? WHAT WILL THEY LOOK LIKE THEN?

WHAT .COLOR ARE THE ADULTS, THE BEETLES?

HOW MANY LEGS DO THE BEETLES HAVE?

ARE THEIR LEGS JOINTED?

HOW DO THEY MOVE?

WHAT ARE THE LITTLE RODS ON THE BEETLE'S
HEAD? (0?elers.)

WHAT ARE THE FEELERS FOR? HOW CAN, WE
FIND OUT? 14

Have a child poke a pencil or a finger gdntly near the beetle's
head.

HOW DOES THE BEETLE HOLD ON TO THINGS

If the children can't find out by themselves, ask them to
look for the little 'hook.-- on the beetle's feet as it clings to
a pencil or finger.

DOES THE BEETLE HAVE WINGS? CAN IT FLY?
t

Let- a beetle cling to one of your fingers , then hold it up.-
side down and prod it gently. The distdrban'oe will Cause
it to spread its wings and try to fly- It .won't be able to
fly, but the children can see the wings better.

IS THE BEETLE' S.BODY ALL ONE RIGID PIECE'
OR IS IT JOINTED?
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H enough beetles survive, you might possibly raise a second
generation, but this will take several Weeks more. Eggs and
young larvae are very small, As the larvae grow, they becorn
nearly an inch long and so are easy to see. EVentually the
larvae shed their old skins. Call attention to these empty
brown Skins in the culture,

Activity 13

.1f a child collects a caterpillar -- along with the plant on
which it is feeding -- and brings it into the classroom, the
;caterpillar will soon form,a cocoon, probably in a few days.
If the cocoon is cut open a. couple of weeks later,: the change
from caterpillar to pupa can be seen. Nothing is likely to
emerge from the cocoons that have been formed in the class=
room, but the children can see this one change offorrn, See

StheAMINEMA T handbook for futher suggestions.'
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Lesson 2.1: CHANGING PROPERTIES or HUMANS
.

COMMENTARY

Here-the children have opportunities to observe changing
propertieS in themselves. In Activity A they describe them-
selves and-make `some predictions about possible changes in
their appearance. In Activity 13, using some of the items
requested in the letter sent home at the start of Section 4,
the children examine evidence of how they have changed and
of how they will continue to Change. In Activity C they use
baby pictures to see some of thechanges. Activity D, Which
conclucles`thii unit, reviews some of the children's-learnings
in a story, "The Unidentified Object, " which you read to
them.

MATERIALS

- items brought from home by the children, which
include: clothing too small for them, clothing too
large fo.r:them, and pickuresof themselVes as v)
babies or toddlers.

- story, "The Unidentified Object" (provided in
manual)

PROCEDURE

Activity A

LET'S PRETEND WE ARE WRITING A LETTER.TO.,,
A MARTIAN. WE WANT HIM TO COME AND
VISIT US. "IF.HE CAME, Flow WOULD'HE KNOW
PEOPLE FROM HOUSES OR TREES? HOW COULD
WE DESCRIBE OURSELVES SO THAT HE COULD
REC,OGNIZE US?

, List the children's replies. Some suggestions might be that
a person can run, has a head, clothing, etc. The descrip-
tions of their hands, legs, feet, and so on, can be as de-
tailed as you find appropriate. But specifically, Children
should recognize that humans have two legs and two feet,
two arms and two hands, one hedd with a nose, mouth, two
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eyes, two ears, hair and teeth. Put this list into the letter.
At the close. of the` letter, invite the Martian to vi sit your
class of children.

On the next day, read an imaginary reply from the Martian.
Say that he would like to visit the class, but it. will take him
a year. .to arrive. The Martian wants to know if the children
will still look the way they do now.

WILL YOU CHILDREN STILL LOOK THE SAME
A YEAR FROM NOW?

Review the list of human.,charaeteristics for,he- letter
written to the Martian and ask the childrenr.to predict in
what ways they may have changed. They will have changed
in height, weight, size of feet, and number of teeth.

HOW DO YOU KNOW YOU' WILL" BECOME TALLEiA R?

WERE YOU EVER SHORTER THAN YOU ARE NOW?

WERE YOUR FEET EVER SMALLER .HAN THEY ARE

NOW?

OW.CAN YOU TELL THAT YOUR 'FEET ARE NOT THE
SAME SIZE THEy'USpD TO BE?

COULDWE TELL FROM OUTGROWN CLOTHING?
FROM PHOTOGRAPHS? FROM FAMILY CHARTS

.OF YOUR HEIGHT AND WEIGHT?

P YOU - HAVEN'T ALREADY BROUGHT SOMETIING
U USED TO WEAR WHEN YOU WERE.. A BABY,

TO BRING ONE THING TOMORROW. THEN
WE WILL TRY TO FIND OUT WHETHER WE HAVE

CHAITGED AND WHICH PROPERTIES HAVE CHANGED.

1
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Activity B CLO'll:IING AS EVIDENCE OF GROWTH AND CHANGE
k

Use the articles ofclothing the children have 'brought to
school.. Mark them with their names or initials. Collect
these items in a box. (Be sure to label all photographs and
"put,them in an envelope in a safe place where the children
will not see en) until the next activity.)

. .
One way.to handle this activity is through dramatization. Ask
for volunteers to ply the parts, of the parents: You will need
to select the .!chi-leiren" from those who.brought outgrown
clothing. Tell the children to pretend that mother is unpack-
ing their last year's clOthes. "Mother" will ask the "children"
to get the clothing from their box and try them on. "Children"
can demonstrate how they haie outgrown their old clothes.
"Parents" can make appropriate comments, such as Father:
"What, ,another pair of shoes! Wh), can't you wear these
shoes?"

If someone has brought something too large, then "Mother"'
can say: "Let's see if this fits." "Mollie' may then comment
that the child will "grow into it" 'later. You will need to
repeat this until all children who have brought articles and
who want a turn have had it.

Activity C PICTURES AS EVIDnCE,OF GROWTH AND CHANGE

Make temporal)/ mounts of the photographs on separate sheets
of paper. Ask the class to identify the person in each picture:
The owner must not tell. Compare a few photos with the chil-
d ren whose pictures they are.

N
HOW HAS EE CHANGED?

HOW HAS HE NOT CHANGED?

I f the parents of your children cannot supply many photographs
u se pictur s of kittensand cats, puppies and dogs, calves'i
and cows, atC., or a series of pictures of famous person-
alities at different ages (presidents, actors, etc.) or bring
some of your relatives or some of yourself. The.children
will find it almost.impossibie to believe that teacher was
ever a balpy! 14 9
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Activity D STORY, ' THE UNIebENFIrIED OBJECT'

Conclude the u'n t by rezidtrrg the story,': Uraden'tifial
Object," to the hildren. flai/e them discus the similarities
and -diffeKences Vvry and the caterpillar found in thenlselves.
and ask whether th y can find any others.

Ryersoi: jOhns.on's b ok-, Letks Walk Up the Wall, makes par-
ticularly good supple enfary reading in connection with the
subject of h6w human are like and unlike other living things.
If you can obtain a co , by all means' teac-1 it to the children...

O
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worts -1 object crawled across aestov. As he crawled; he
looked Up at the lue, blue sky. Silddenly his gaze was interrupted by-a
little girl, who wlas sitting, in the grass looking. up at the. blue, blue...sky
too.

.
"Hi, there! he shouted. with all his might. 'What are you? Are ybu

"

"Goodness the little girl exclaimed, "I must be dreaming.L' She
.. ,-

looted .Fill aro ncl, wondering where the 'Voice came frOm. She could see/ \only grass anti a stone with a little worm -like object,on it,
\. - , I- , \'What arqt you? Are you alive?." the worm-like object repeated. N .

. .. .
The little..girl, 'whose name was Terry, looked more closely at the

worm-like, bject ano pinched hers:elf to see if she was awake. "A talking

wort ! Asking ifI'm alive! " she said to herself in arnazement. Ther<, to.

the' 1pbjeq,
,s le answered, "Of c.,ourse I'M'a live. Are you? "

, . 1, . .' .
"Certa.(nly, " responded the little fellow. "But that's what I was as

you,'" h ie added pertly. I've seen you here before and I've wondered jus
what are. "

periori, " Terry said.
,

"I4 at something lite'me? i! asked the talkative obj ct:
"Oh, no. j1'm a girl:human being: I don't know v.'n\ lat yo are, but you

certain! 't a human like me.' When I .gi-ow up I'll become woman,
;

and my b er 1,4./111 become a man; You look like a worm. You are 't like...
`,me at al Our p. ropertieS are different. "

...
The m-like object thought about Terry's stateme\'Ts. "Hmmm.. I'm

not so s e about all that," he finally said. "You see, \I'm,not really a
worm, a though I look like one right now. " After another thoughtful pause
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he continued, ..,"Let's compare our properties. Then maybe you can gue(iF,
what I am. First of all, we have one property in common: wo'ie both

--06rralive. Whereupon he took a tiny piece of.paper and a blue pencil out
of his "special bag for carrying paper and blue pencils, put on his ql ,ses,
and begun to make a list. He made two columns: PROPERTIES-THAT ARE

UNCHANGED and PROPERTIES THAT CHANGE.

"Now, girl- human- being, " he shouted at Terry, "let's look at some
-of the pro5erties i,ye have. What about-color? Do you change colon? "

"No, I stay this color my whole- How about you?. "

"I change color four times, " the object said proudly.

"Four times! " exclaimed Terry. "I can ,hardly believe it! What are the
_colors? "

"First I'm white, then I'm green, next-I'm brown, and finally I'm orange
and black. For color I ca.n list you as 'unchanged' ,and myself as 'changed'.
Does this clue help' you guess who I am? "

"No, I still don\t know, " Terry answered.

"Well, let's try shape. What shape are you? " the worm-like object
asked.

"I'm people-shaped, I guess. And I stay this shape all my life. I

never grow any extra arms or legs. Do you change shape? "
"I change, shape four times." The object was even prouder,
"Foui times! " Terry exclaimed again.

"Yes. First P'm egg-shaped, then I'm larva-shaped, then I go into the
pupa shape, and finally I'm an adult shape. So under shape I will mark

you as 'unchanged!, and me as 'changed.' Now; how about size? DO you
change in size? " he asked very seriously.

'les, I certainly do change in size. First ,> when I was born, I was

very tiny.1 But I grew and grew, and I'm still growing. I'll keep growing

154 143



I44

155



until I'm grown up! I change e quite a lot from a. little baby to a
person as big as my mother, "

Vine, " the worm-shape said. "I'll mark you 'changed' in size. My
size doesn't change as much as yours, but i change somewhat, too. In

the egg stage, I start off a?., a small speck of an egg and I gi:cw quite a

bit before I change to my larva stage. When I enter my larva stage I eat
a lot. In fact., I get rather stuffed and fat. My size changes then. But

my biggest change in size after my pupa stage.. Then I change every

which Way. Prom a long worm -shape I change into 'a beautiful insect

swings. I'm absolutely gorgeous after this change! " he bragged.
"N oW do you know what I am? "

"Not yet," Terry admitted, ",but what other properties do you haye?

!let rrie see. How about symmetry? My left side i4blike my right side.
1' have one eye on one side, and another just like it on the other side. here

I have one leg on one side I have another on the other side.:

Terry declared, "Now, there's a property where I think I'm like yoiti!
.

have one leg on each side, too. So I must be symmetrical too! " '

"I have symmetry throughout all the. stages of my life, so I will-put us
down as 'unchanged' in symmetry, " the worm-shape said.,

"One question, " Terry interruPted. "I was wondering if you were the
same you during your whole lifetime. Since you change four times into

four different colors and shapes, does that mean you are four different

I

objects ? "

"Certainly not! I'm the.sarne me all my life, " was the firm reply.

'Then we have that in common. I'm the same me my whole lifetime,
too. I never change into a different girl. I'm always Terry and never
Mary or Edith. "
0

O
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Terry thought and thought about the'object's properties. Suddenly she
realized what the worm was.. "You'r ren't you? You are

awhite in the stage, green in tne larva stage, bro n in the pupa stage,
and then you turn into an orange and black Monarch brerfly. "

"That's right! I knew it all the time. I juit wanted to see if you knew
it, " the caterpillar Said, laughing.

Then he rolled up his record sheet, folded his glasses, tucked them all
in his special bag, and said, This has been a very profitable discussion.

;I must tell the other caterpillars about y_ou." Winking a Terry, he added('
"Too bad you can't become a beautiful, butterfly likeme.. And he turned
and crawled away.
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