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. .Complete.List gf Mé}éri-als-—~for~Unit—-8. = : e
e (Numbers based on class size. of.30.)‘ h ,

Y . o R Y * € v > N ¢ " .
total number Lo ) .o - ‘lessons’in®
required to h Todtem . .. L -~ which item
teach unit S ) B . ‘ “. % igused .

LA 35 *% copies of Student Manual ‘A (The first 7 work-— )
X T sheets are for this unit; the rest\are for Unit 9.) .
35 % Letter to Parent from MINNEMAST Director o b
= 3-5°  #%* gets Of prooerty blocks =~ ~ % ‘ 3,6,8°
! - *fmgertlp propertles\ it (6 sets of objects) . 3,
. * ‘ % .
- 6 A cafeterla trays or shallow\boxes J ’ 3
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*T ) - table oil, water .o ‘ .
36 glass marbles

32 large clear plastic tes tubes (vials)
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— - e P roll'of paper toweling . g HE I - 14, I9 20 - .
6-8 - N'\large\sheets of drawing paper ) “ ){1. '
e 60 . * small lumps of clay or plasticene, 30 of | color, 1S
. . - 30 of another - ' .
N ~ 30 .- * craft sticks ) .o - - IS“
. ¢ ., . .
.o ' \_34 ' large sheets of newsprint¥ § . 1S, t7
< : ’ L )
. 122 * plastic containers (8-o0z.) .. .16
_:"—/ " . .y L3 .‘ ) . = “
. ’ 2 ice Cubes in a freezer tray - . : 16.
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. fresh apple or carrot . .. - -~ >
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2 A dry bran cereal :
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outgrown and too large clothing ‘ ) 21
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C. ‘ . o : /
' *kit items as well as . . \ \
. . B N\
N **printed materidls available from ‘ %

ey Minnemath Center, 720 Washington Ave. S, E. » Mpls., Minn. 55455
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**SUMMARY OF G NTENTS o

&

- INTRODUCTION - . .

L ~ . 4

o TN .~

o

* ~

PURPOSE . . . R ;

— To prov1de pract1ce in (l) observing and descrrblng prop- !
“ertiessof objects, (2) sorting: objects by their properties,
(3)» testing for properties, and (4)* observing and measur-
i-ng ch'énging properties. . : :

o -
°
e.“ N

'— To review fundamental mathematics concepts of sets and of

. the language of sets (set, subset, empty set); and to intro-
_.duce the concepts of 1ntersect10n and union of sets,
. _ s .
, \ Yot =

This unit pr v1des for the teachlng of conceptual content and
skills .similax to those in the Kindergarten units, Watchrng and
Wonderrng ané\gescrlblng and Cla551fy1ng. How,ever, thére *
" are two important differences: i
(1) _the new contéxts forrthe conéepts and qkllls which the
chlldren alreac'y have had are presented at a somewhat faster
pace~ and

(2), new ideas and skills aré requlre\o As, in Watching;and IR

Wonderrng, the 5bservatlon and descrlptlon actiyities begln
w1th looKing at g@ss, famjliar objects (the-classroom, a desk)

" .and proceed to more detailed observatmn éf small obJects

(property blqcks, leaves) e

v

The ch11dren learn that characterz,s'ucs of, qualities 6f objects

‘such as color, hardness, shape, or number of legs.are called °

t

“properties." Therefore, descnptlons of objects, as well.as
any discussion about the similarities or differences of objects, ‘.-
are in temms of properties, Chlldren should be able not only .
to point to objec*s with given properties (a block with four
corners) or with srmllarrtres or dlfferences,'but they should
also be practicing commun1cat1ng their perceptlons as they .
observe-and- compare ob)ects. ‘ .

\ . . . S

. > . - . . .
- e

Communication skills are Lobviously important in working with
othérs, but words have other important functions. Words are _
inyolved in the discoVery of properties, for sometimes we do

1 .

. | *"3 . O .
a - - 1/* W . ¢

v

o
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2 , not notice a property or a difference in propertles until we
S have some related words. A child's association of words
is basic. toéfurthei' development of his 1ntellectual ab111ty. .
. But tne act1v1t1‘es empha51ze the properties of objects rathér
s than the mere name$ of objects. A name can communicate
2 R ) only when it suggests a property with whicn we are already
familiar, With the empha51s on properties, communication
concerning an object can proceed gven though the object may « !
4 " be unfamiliar to one or both participants. Properties other
R \ ,“ than.the "use" property are also stressed, for the use of any _
object is really dependent on iks othler properties. Thus an
- attempt is made to move the child frém definitions of objects
n . ’ ‘based on“thelr’uee (a_chair is to sit on) to descriptions of
. a Tore basic propertles upon wh1ch '%1tab1hty" depends (such
- ) as the chair' s shape, its height of seat from the fleor, ‘the -
_abili ..y of the mater1al of which it is ma“de to support one, etc, ).

’

Careful observatron of properties is 1mport\a t for effective
=problem- solving.  Crehtive ideas are often &e result of relat- -
¢- 1ing careful observations in two ér more situations which were -
RSN ) _ hot previously related. Even solutions of very simple prob- .
. L ¥ -/ lems involve careful attentidén to ropertles. For example, we
Voo . have a plant in tfie classroom, .buf no flower pét. .What shall
- C .. wedo? The discussion invariably must deal with propertles
S ( . . of the olant and of a flower pot.’ What°propert1es of the plant
' make a flower pot necessary? What are the properties of the )
missing.floweér pBt? What properties must™a sultable con=
talner for the plant have'> .
u > i,
.. . Accurate observatlon -of properties is also essential in cla551- e
Je - ‘ ‘ fying, Property names themselves denoté classification ‘ .
' ) * schemes for objects, So, in'this unit, while the child is
T om " learning classification words informally (and sometimes hap-
) Qa'Zardly) he ig.activéely involved in.the process of. sorting:
* ‘ coo 'or categorizing, o‘oJects. This allows him to practice the
0 l * ., method by which we arrive at classification schemes for a
¢ " groug of siinilar objects or events, In achieving order within
o e . ~  any set of omects, events or data, we sort until we can sim-=
plify the situadon, Then we look-for relatlonshlps and gen-
eralizations, Obv1ously, then, sorting requires attention to ’
properttes of objects, since the sorting is based on some of
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. [ M
the objects' properties, An example of observing propertleSo )
and sorting on the basis of such properties is the scheme of
categories used to-classify animals?, )

In Sections | and 2, in additioh to thé &ctivities just de-
scribed, the chlldren begin to ‘Sort Objects on a grid, so
that they have constructed a h1stogram 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 instéad of
objects), and with the concept of variation among similar ob-
jects, Variation is a concept necessary in the blological
sciences, for.within any biological cafegory there are dif-
ferences. The ‘children are introduced to this idea in Lesson
7, wheén they observe how" leaves vary in size,- color, etc.
Variation 1s also a necessary concept for measurement and
statistics, - - o, %
' Z
Section 3 focuses on test1ng for the ex1stence Qf propertles
and for the reversibility or irreversibility of properties.
- Some propertles are not 1mmed1ate1y obvious, but are hidden”
until various tests are made, Also) some properties will re-
" main unchanged in spite 6f 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 cannotéebe (A.broken egg,*for example, can- !

not be reconstructed to its original.form. ) Testing for revers-
1b111ty or irreversibility necessitates careful descnption be~
fore and after the test, so that a comparison can be made.
For this to bé feasible, a reference object ~- vyﬂhich has not
been altered -- is kept, S0 that the children ¢an make an
effective before-after ‘comparison with the altered object. In
N th1’51 section, the children aré 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. Producing changes
in properties experinientally and noting changes under varied
tonditioris are important processes in problem- solv1ng in
many fields. The children receive some practice in both of
these > processes, as well as in- pred1ct1ng -- and testing
for. -~ changing properties,
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The last three lessons of the unit, which comprise Section 4,
accent the fact that the identity of a biological object (plant,
animal, human) continues despite many chaﬁges’ 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 readlly 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 pictute.

>

'NOTES ON TEACHING THIS uNIT ' ‘ .

-

. . - oL .
~ This.is the flI‘St unit for first grade Its position .relative to
e other units in kindergarten and first grade is shown on the page
) in&ide: the front cover The unit has four sections, each of,
- . which emphasizes a partlcular topic,« The segtlons are di-
vided into lessoils, most planned to take about one class,
period. It is expected that generally two periods a- day will
be used for MINNEMAST material. You may choose™ to teach
this unit untll it is completed or you may start Unit 9 at any
time after Section 2 is done and teach.the two 51multane_c_>usly.
If taught alone, Unit 8 takes four to five weeks.
! An effort has been made ‘to begm a first grade program that Is. -
not crucially dependent on kmdergar’cen or on previous use of:
; . ; MINNEMAST materialss but, if you think it necessary 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 mén-
tally advanced than those in kindergartén, théy neéd notdo a any
of the lessons in' Units | or 2. However, the attitudes begun
in the MINNEMAST kindergarten materials are very 1mportant
. 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 thé materials needed and suggestions
for carrying out the activities. Important questions are capi-
talized and children's probable reactions are set off in paren-
theses. The questions are intended to serve only as gu1d=§s

,  to help you in planning the'lesson and need not be used ver-
. ‘ " batim. | i {5 R
. Lvu .
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DEFINITIONS

Sets -’ - ~ o N
‘ Sorting or classifying objects according to their properties
. - involves’ sgparating them into groups which are known mathe-
matically as "sets," Set concepts are important in the op- -
/ erations of Tiathematics and science and are basic to studies
of logic and probability, yet they can be. put in contexts that.
are simple enough to he used by a child” The mathematical
| ideas introduced here will be continued in other first grade
- units, - - ) ©
. There*areé two ways to define @ set, Orie-way Is by listing,
its members.. But we focus onthe other, more important
» way, in this unit. The s®ts or subsets are here defined as "
A ‘ . meaning those'with one (or more)-properties or'characteris-
Lo . . " tics common toQ all members of the defined set, A defining
! . - property -gives us a way to tell which objects are, gnd which
oBjects are not, members of our defined set. Every abject
which has the property is a member, and every ohject whict}
. does not have the property is not a member of theé set. Every
* . . object which has green coloring is a member of the setof ~ -7,
o ) green objects and only green objects are mermbers. The |
- . ‘property of greenness is the defining characteristic of the
set. ' o

Subset - ;
A subset of a.set is any selection of-the 'membgrs of gha;‘s"et.:
- For example: the set Bis a subset of set A if -- and only if -~
every member of set Bis also a member of set A, To be more
_ specific: if all the crayons in the classroom are representéd ,
. - by A, and all the purple crayons represented by B, the sub- -
‘ set B is the set of all purple crayors in the classroom. Set A
contains not only B, but als o red crayons, yellow crayons,
etc. The list of subsets of set A includes the entire set A
o o— and the’empty set —- the set which has no members. & ~

“
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Union And Intersection :

- Two mathematical concepts which were not covered in kinder- ) d
garten are union and intersection, "Union" refers to the S
situation where two séets are put together (red blocks and . . -

_green blocks pushed together) so that the combmed set is
. charactenzed by red orgreen blocks,

In the 51tuat10n ‘where objects or areas are being classified, ' g
intersection refers to the ob;ects or areas which are des~ -
cribed by the combined properties or_classificatidns ‘of two

\ or more sets.” Hence, if we are sorting white objects and

triangular objects, the whlte triangular obJects are in the ’ T '
- intersection,

Slmllarly, a Street intersection is that part of each street o
. which is part of the other street, .

e
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- — | BSEENEN 05SERVING AND DESCRIBING PROPERTIES

~ 7 -
; : -

PURPOSE ‘ ’ ‘ ,
-~ To provide opportumties for careful observation and de~
scription-of propertres of objects, T q

COMMENTARY
" ) ) Early in the school year, there are many opportunities -- both
' "~ indoors and out -- for children to observe and describe, For
the new f1rst grader, observmg and describing involve ex- )
amining an object closely and 1de tifying its properties,
These properties include charactenistics -- such as color,
v . C s1ze, and’ s'hape -- that can be det rmined v1sua11y {often
h o because of previous exper1ences) nd others -- such as ..
texture, aroma, sound, and taste -- that must 'be determined - -
.. by us1ng senses other than sight. - .

w . I

o ) An ’importarit goal of this section is the.communication of per-
) ‘ceptioil through the description of pro:erties There are.two-
jl . ways far children tosho‘w that they perceive properties. . =
' - (I) the verbal way. The child attaches appropriate words to
v an object: ."This block has thre properties of redness and..
_square shape, " ) =

~ T * . o

) S

. (2) the operatlonaI way. The evidence of the child's percep-
tion is shown, by the sorting of all the blocks that have the - . -

e

properties -of redness and square shape o

coes st Op rational descriptions are important for several reasons;
¢ ~ B

{) When a child can. perform an operation of sorting, you /
have more knowledge -of what hé is responding to, and are
therefore in a better position to make any necessary clarifi-
cation or extensions. - e '
~ - - . % . ; >
' ' (2) Children can transfer the process of grouping objects in-
‘ i to sets and subseéts to a variety of situations, Alsq, after
- grouping objects, children can recognize similarities and

o : differe"ices more clearly,

&

<
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~~(3) The active sorting operation providec experiente relevant

S~ to mathematical concepts: a collection df objects to be.ob-
T e " served and described is a set, and membhers of that set, hav-
T~ ~—._ - _ing one or more similar properties, form subsets.

\\ . + "
Observation and description begin with large objects in the
c'l'assfooxﬁ‘in\L%ons | and 2, and continue in Lessons 3 )
and 4'where properties of rathér small objects (blocks,

I3 \
animals, etc.) are examined:—.

o . Send a copy of, Dr. Werntz's letter home with each child as
~soon as work-with the unit begins.
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. o "~ MINNESOTA SCHOOL MATHEMATICS AND SCIENCE CENTER
T ) 720 WASHINGTON AVENUE S.E MINNEAPOLIS, MINNESOTA 55414

* Office of t7ie_ Director
~ Dear Parent: . : ] L

Your child w111 part1c1pate in an experjmental program in learnmg during
this scbo,ol 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 gveryday life. Teams of educators, teachers, mathematrcrans, &
and psychologlsts -- working together -- developed the method and materials
of the program. Schools use the .program only with direct superv1s1on of qual-
ified consultants from’a ne1ghbor1ng university. . : , ;
: . We live in a world that is changing rapidly -- more rapidly than ever be-
~ fore in h1story. This means that we cannot predict accurately what a child_ will
T~ need to know in later life, The aim of MINTJEMAST is to prepare the child to.
solve problems for which' there can be no spec1fic instructions now. The MINNE-
MAST{urrlculum provideg many experiences in observing, describ1 ng, measuring
and experimenting. In this way, the child develops attitudes dnd skills which
equip him for lifeiongieaa\rmng. We have reason to beheve that the child re-.
tains what he learns through»~hi.s'o%eforts and that he enjoy's tlie process of -

., - discovering for himself, = - T ) L
) " The first unit in first grade is Observing Properties. Ttis-intended to

encourage your child to explore his surroundings and to help him ob\ser‘v“e\and\ .
descrrbe 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 activmes. For example, when
. his class is asked to observe sizé changes with growth .we suggest that you
have him try on his outgrown clothing and clothing of an older person in the
- ‘famlly. Your' child will tell you of other ‘experiences you can share, We will ¢
. ’ 1nfor?n you occasionally about the experimental materials and the kind of in-
) struction your Chlld is receiving, We hope you will ﬁnd this information™ °
helpful;: Your comments and reactions can be va‘u/able to us,

L S}ncerely you 1,

.+ James H, Werntz,
" Associate Profess
. Project Director

iV _ v




v

Lesson |: EXPLORING FIRST GRADE

A

4 ¢

COMMENTARY

There are many‘objects‘in the first gréd.e,room which are new
and exciting to the children, and the children should be givén
time to explore them, There are also new activities, such as”’
recess and (maybe) the.lunch program, with which children
need to become familiar, Helping them get acquainted with
their new surroundings is a necezsarv part of the activities

of the first few days, and this serves nicely as the means of -
beginning lessons in observation Pléase feel freéito adapt
the suggested activities of this lesson to your special situ-
ation, but--- in any s1tuation -- you will want to encourage
the children to explore, and to continue exploring at \rarious

_ times throughout the year, whenever it is opportune, -

PROCEDURE
) Actiyity A :

.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 quest.ions is suitable to your group.

DOES THIS ROOM LOOK-LIKE YOUR KINDERGARTEN

. ROOM? LIKE YOUR NURSERY SCHOOL. ROOM ?+ LIKE
YOUR SABBATH OR'SUN.DAY 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 dilscover other interesting objects.

Ina 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 ir: the day
or.on other days. °

»
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' .récord of their experiences In-first grade, It could also provide
C ’ material appropriate for the;r first reading.lessons,

~.

Activity B : _ - .- O

' 3 .

o 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 S_OMETHING WE. DO IN .
) FIRST GRADE THAT WE DIDN'T DO IN KINDERGARTEN ?
W .If they haven't'had kindergarten, the question will _ .
s "~ need to be re~phrased: 'THAT IS THE SAME AS ALL . .
THE-OLDER CHILDREN DO? ' -

If no one answers:
) . ) C a . 4

o IN A FEW MINUTES WE WILL BE GOING OUTSIDE .
TO PLAY, WHO KNOWS WHAT WE CALL THAI? s s
(Recess,) . " * .

~
o~ . . &

If there are rules about recess, this is a good time to talk
°a}30ut ’therr;; and if there is a certain place where they are to
. blay; this can be discussed, too,: - S ‘

%

-

P N If there is a school lunch program, this also should be dis-
" oo “cussed, You will probably take the children to the lunch .
room before their scheduled lunch Period, - Before you leave .
the classroom, ask the children to be alert for the differences
between the classroom ‘and the lunch room and for any par-
ticularly interesting things. they may see, When you return
to the plassroom, pave them discuss what they have nhoticed.

Activity C ‘GAME: IDENTIFY THE OBJECT ey

This game is somewhat similar to-" 20 Questions, " though there

is no limit to the number of questions that may be asked,’

- Have groups of two-or three children get together where you -

- - .and the rest of the class cannot hear'them, Ask & group to
select some ébject in the room as their secret objeci‘:; They

:are not to tell you or the rest of the class what object they
have chosen. You try to identify thé object selected by ask-
T " ing these children questions that can be answered by yes or

‘ . no, and when you have enough information to identify it, you'

-say what {t might be, " T .

%
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_Sometimes use comparing qﬁesﬁons si.}ch as, "Is your object

as heavy as a book?{" or "Is your object the same color as

Billy's shirt?" Encqurage the, children to ask questions also.
3 .

o o

\ Activity D EXPLORING OTHER AREAS

- Choose an unfamiliar room or other area, in or near the school,
" “fof exploration. Inthis illustrative lessoh, the gymnasium is
select\ed, %it offers many.new and exciting experiences.
But the lunchroom, library, music room, or playground would
Talso be interesting,

< s
K'Y

Having to change to tennis shoes before going-to the gym will .
©o . be a mrew school experience for first graders. Ask the children
y »~ to describe the“‘pi‘opérti_es of tennis shoes and :cheindifferences
from regular shoes and to discuss why ﬁ'xey are required to ,
- wear these special shoes in the gym,

When going to the gym, -ask the children to ncft:_lce in what ways
the gym is différent from their first grade room, They will .

‘g o by

.._-“.p_rgb_‘a_b.ly mention its size. . , :
1N WHAT WAYS IS THE GYM DIFFERENT FRGM -
OUR ROOM? - : S -
. HOW DO YOU KNOW IT IS LARGER? - . .
- *  HOW COULD WE FIND OUT?.

N .
- - .
- <. . . ! - B S O
. . . 5 .

-

' N _ After you hear the children's answers, suggest that all hold
' * hands and stretch out to see how long the gy is, ‘Repeat .
N e ' * this in the‘classroom, when you return to it, and-allow them T
" to determine from the results whether the gym is ‘longer. |

~ Then encourage them to exp_lére the gym. They will find new
~ _ + equipment that they have not\seen before, even if they were
. .in the gym during their Kindergarten year, If there is equip~-

. ' ment yvhich" first graders should\x{ot use, tell them about it -
. before thev start exploring. . " o

N
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‘When you are back in the classrooms .continue the discussion. !
of ways in which the gym differs from the classrogm. Have i
them discuss other differences bésides length and relative

size.

o

Have the children ‘make up riddles about. some of the equip- "\: '
ment or materials the}f- saw in the.gym, - Start them off with -
Some property-descriptions (riddles) such as:

IT IS LONG AND THIN.

IT IS TWISTED.
WE CAN SWING ON IT.
A T v .
WE CAN CLIMB IT. o | _ _
A J , ,
s IT HANGS FROM THE CEILING. . L
N " ' '. . of - " ®
: ‘ . WHATISIT? (A rope.) -
L3 ’ B . /\\ )
N ‘ - »n p)
¥ .
N\ . ,
. s < {:‘) ) . “
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Lesson.2: PROPERIIES OF A DESK

e ‘ CQMMENTARY . g . T
. When the children were talking about their room, one of the - “

pieces of furniture they probably mentioned was-a.desk. In ' .

: this lesson they investigate and deséribe the properties, of
&\“ a desk. Some children will know what properties are and wili " v

) . be able to describe their desks easily. Others will need help
- .at first. Since classrooms differ somegwhat in their furnish-
ings, the outline of the desson is only suggestive -

) .i-@‘Ro:_CEDi-JRBwM v R T
Act1v1tyA ' .o T e S
RN WHEN WE TAIKED ABOUT OUR 'ROOM THE OTHER ~. “.'w .
v . DAY, WE MENTIONED OUR DESKS AS SOMETHING C
' , =  ® NEW, TODAYLET'S TAIK ABOUT THEM. LT
, EAGH OF YOU HAS A DESK., IT IS YOUROWN
L WHILE YOU ARE IN THIS ROOM. . .

oo - WHAT CAN YOU TELL ME ABOUT YOUR DESK? PR
. -WHAT ARE SOME OF ITS PROPERTIES" .

. - MAYBE FIE,,ST 'WE SHOULD MAKE SUREWE mow e e
RO : WHAT "PROPERTIES "ARE.. _ T -

A M N N -

. Have the children tell you. If they can‘t, suggest several, .
such as: color, shape, smoothness, use, -« _r" -

\

: Choose a child who seems to understand*what you want and
\. . »*, ask 0. ] ) . . . . R

A

TELL ME ONE THING. ABOUT YOUR IRESK. I WILI.
- WRITE IT ON THE BOARD

P . Have other children tell you different things about their desks.

The chairs or seats may also be'included, .
* 4
‘ " If the children are not responding easily, ask some of the
. - following questions: \ .

P)

. <.
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hd | WHAT COLOR IS YOUR DESK? 7
‘ ou”r OF WHAT 18 IT ’\/IADE" ’ : o
, . - IS IT FASTENED TO THE -FLOOR? )

' DOES IT HAVE LEGS? HOW MANY? .
S "CAN YOU OPEN IT? .* \ ' . \
HOW'IS IT PUT _TOGETHE‘R? _ oY
' ' | WHAT'SINSIDETT? - e
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 di‘fferen; thirnigs’ for the desgk to say. And, as shown in
‘the following example they may tell the story about the dqesk
in either the first or thix‘d person'

.

I AM PETER’S DES!@ “=,0r == THIS IS PETER‘S DESK .

I HAVE FOUR LEGS --or.-- - IT HAS FOUR LEGS

-

~ MY TOP IS SMOOTH AND HARD .

I3
e
\ N N . el

IHAVEAPOCKET. HE

- 7 R . s
l

THERE ARE ALL KINDS OF THINGS IN MY POCKET -- &
R BOOKS, PAPER, CRAYONS SC?SSORS PASTE,

SOME PEOPLE-HAVE PUT W'E'I‘ TOWELS IN M*E.~ 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.

-

L]
N

, . Y ‘
SOME PEOPLE PUT TOO MANY THINGS IN ME, SO A
THAT MY TOP WON'T GO DOWN I DON'T I_.IKE_;___/

, ** . THAT, EITHER, .o T .
. T T o ‘ B
' . - 1 THINk PETER WILL'KEEP ME NEAT AND CLEAN.

20

. .« . .
S . . ' .
; R H
< . . v . B N
N 1] -t - - '] .
N > “;\ e
. « . - - s w -
. If‘ ~ -
.t
.

-

EtC‘.' . " *

-




!
i
\ 4

- © ActivityB . . - - "o .

WE TALKED ABOUT THE PROPERTIES OUR DESKS

t _ :_ HAVE, AND WE DESCRIBED THEM VERY WELL.
o FROM YOUR DESCRIPTIONS; IT SEEMED TO ME

+® . .. THAT.ALL YOUR DESKS WERE QUITE SIMILAR.

HOW, DO YOU KNOW WHICH DESK IS-YOURSY

B . . o 3

A ) . THATHRIGHT, YOUR DESK I8 IN .A CERTAIN
- N PLACE IN THE ROOM. HOW CAN,YOU TELL
. ME WHERE IT 182 -~ “ B .\ :

-

Pause for answers, then: -

s N i ?
0 YES,YOU CAN»!I‘ELL WHERE YOUR DESI(y IS BY
' THE ROW IT IS IN. ' AND YOU CAN TR BY
WHETHER IT IS NEAR THF WINDOW OR YHE
~ Q CHALKBOARD, AND,-:ES, BY WHO SITS IN
FRONT OF YOU, OR WHC SITS IN BACK. ,

‘\Pv‘_

¥

AR When the chlldren hav% pretty well exhausted identifying the
’ * location, you may want to dev1se a game for them or, if you .
think it will interest them more, use "Simon Says." W1th ' o
- &l chlldren starting from a sitting p051t10n for each instruc- o~

-

tion, the game would go sqmethlng like this: .

. \.\"‘“*—\-a____,

ALL CHILDREN ,WITH DESKS BY THE WINDOW,!
STAND UP, + | . - .‘

' ALL CHILDREN WITH DESKS BY THE WALL, CLAP .
HANDS . ‘ .

-
.
"
v

..ALL CHILDREN )NITH DE\(S ON THIS SIDE, RAISE

o - THEIRHANDS, | f
A ALL CHILDREN WATH DESKS BEHIND THEM, gUT -
. THEIR HANDS ON THEIR HEADS ‘ rs N
« THE CHILD WITH 'J:,HE DESK_ NEAREST THE DOOR

STAND UP.



[_——#——77 Al N
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. ) ", o
THE CHILDREN WITH NO. DESKS IN FRONT OF
- THEIRS, RAISE THEIR HANDS. . . . : ;
- THE CHILDREN WITH NO DESKS IN BACK OF . '
~ THEIRS, RAISE THEIR HANDS. - * . RS
!
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Lesson \3:

PROPERTIES OF BLOCKS AND ©THER OBJECTS

COM.MENTARY
In this les son children use smaller objects than in Lesson.u:

* 1l and 2, and observe and describe them in greater detail,
Properties wh1ch are apparent from just lodking, are size,
thickness, color and shapes children are very dependent
upon vision.for recognizing properties -= even those prop-
erties which must be verified by touch. While they may bé
able to label certain visual. patterns (a tr1angular-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 toudh.are, among others,
the number of cormers, number of surfaces, and shapes of the
:surfaces of a block. This is, the 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 chlldren first to respond to
instructions ifwolving one property and later to instructions
for two properties, " You also give some attention_to instruc-
tion about what properties an obJect does not have. The
properties possessed and not possessed by an object are im-
portant for later sorﬁng exerc1ses, as well as for developing
communication Skllls

pay
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.\' _ - MATERIALS o S .n L
: — ‘property blocks. You will need 8 of each shape -~
\ some thick, some thin, some wrapped individu?lly
i /in soft paper or opaque ‘plastic bags. o
' . e
- "fingertip properties" kit. If you have no kit, pre=
- pare 7 or 8 sets of objects that possess interesting

, o ) - properties detectable_ by touch. Include 10 different
) \ , objects from the followirg list'in each set. (or sub-
e - “stitute similar ones),
M ] v el * .
g - ' " silk cloth ' rubber eraser soap . v
wool cloth wood block tree bark ¢
sandpaper tin foil adhesive tape
i - \ ' writing paper stone ' metal object
~ K o 'Za -
- \ ; . steel wool ‘half potato waﬁed paper .
4 " . viscose sponge lump of coal " burlap .
: deflated balloon . cotton tissue =
S, ' ) ) t
-\ PROGEDURE . . .
Activity A ) ’

Becpuse this is the first time in first grade that chilgren use .
property blocks, allow them Some free play with the blocks,
- Then put all-the blocks away, Holding one set in a box or
+ bagy, have the children ask you for certain blocks, one at a
time, by describing them. . Begin by ‘showing one block arnd
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. - : :

¢ v

Activity B . - ’ﬁ,

b" \ .‘
Arrange the children in groups of three or four eihave each

group sit in a designaté'd place on the floor, (You may find
it helpful to push the desks aside to provide a larger wesrKing
aréa for this.) Now distribute some blocks tg each group, *
" The groups need not each have the complete set or identical
blocks, unless you so wish., Keep some blocks-for yourself,
- Select a block ferm your supply, hold it up, and ask-the groups:

30

~
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FIND ANOTHER BLOCK OF THE SAME COLOR AS MY .
BLOCK. - . L

g
”

PIND‘ANOTHER BLOCK OF THE SAME SHAPE K

Repeat this, holdihg up other. blocks, Then:”
. -

L4

FIND A BLOCK THAT 19 RED.’
s PIND A BLOCK THAT IS SQUARE—SHAPED
Continue with mstru\@yr! for other, propertles
FIND A BLOCK WITH CORNETS. T ;
FIND A BLOCK WITH NO CORNERS.

‘ Now select one of the wrétpped blocks. Have the children feel
T4 it thro‘ugh the wrapping. Th‘en instruct: o
. PICK A BLOCK FRO YOUR SET THAT FLELS LIKE .\ : <

'THIS BLOCK., : L Lo )

_ Repeat the instruction, using other wrapped block's,

® Activity C

N N Q ‘ .
Again arrange the children in small groups and give each
group somé property blocks. Repeat the types of instructions
you used in Activity A, After<asking, the children to match
your block with another ¢f the same color, shape, etc,, add
requests for blocks of sm&l:ar size or thlckness - when you

thmk the chlldren are ready.

After glvmg a number of instructions for fmdmg blocks with
one property (shape, color, etc,, as in Activity A), ask {or
blocks with two.properties, Use instructions such as these:

FIND A BLOCK THAT IS RED AI\JD S\AALLER ‘THAN

THIS ONE. _
/
FIND A BLOCK THAT IS . THICKER AND ZARGER THAN . e
. THIS BLOCK. : M
20 L )




P

Yu
)

.

Repeat with other combinations of two properties. N

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

shaped block.is not blue; not vellow, not thin, not square-
, " shaped, etc. - :

:
t . .

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

Activity D . R
-~ - ) ) ‘\ ~ - . . ":Q! L
) . *Plﬁace eacll set of objects from "fingertip properties” kit in a .
e shallow ga“rdboard box oron a Acafeteria tray. Arrange the
\i ® children_ in grcups of three or four and have each group sit in

a designated place on the floor. Distribute one tray to each
group andiask the children to examine all the objects care-
fully. They should look at them, turn them over, touch them,

* squeeze ther, bend them, etc. While the children are exam-
ining the objects, you might circulate among. the groups to .

- " B ask leading quesfions about the properties of the objects.

Gall for volunteers to describe the objects, one at a time.
" Have several children contribute to each descri ption., 1f
they disagree over properties, ask them to re-examine the -

object. : s
After these descriptioné:
v

NOW WE ARE GOING TO PLAY'A GAME. "I WILL - i
THINK ©F AN OBJECT. YOU WILL TRY TO DECIDE
WHICI-i OBJECT 1 AM THINKING ABOUT. IWILL
- HELP YOU BY NAMING PROPERTIES OF THE OBJECT,
. AND YOU CAN'LOOK AT YOUR OBJECTS TO SEE
- WHICH OBJECT Lk-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 objec'ts '
which seem to have that property. -

1
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- Example: - _ A /
] - —_— . L0 . N o / . .
" 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. o . -
v, ) R '

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

(=3
4

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

If they,s;cill cannot decide: ‘ . s

ONE SIDE HAS LITTLE GRAINS OF SAND ON IT, e

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

In all ins‘tandés,_\after;giving_ a proper'ty that includes a
number of objects, proceed with more specific, properties
that the particular object has: "I can- stretch it," or "It .
is heavier than most of the other objects, "« S
) , o : P
Activity E GAME: ‘IDENTIFY THE-OBJECT

Use the same sets of objects here as in"Activity D, but.
keep one set aside, Distribute the other sets-among small

' groups of children, Have two or three children get togethée

* where you and the rest of the class cannot hear them and - =
select among themselves an object from the tray as their- N
secret object. .They must not tell you or therest 6f the class
what object they have chosen. You and-the class try to
identify the.object by askingquestions that can be.answered
with yes or no. ~
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| Lesson 4 ~ PROPERTIES OF SMALL ANIMALS

4

. COMMENTARY .
In preceding lessohs childrén- identified and grouped objects .
. . ‘ . according to their shapes, colors and- textures. This gave
i them practlce in using different senses to determine prop-
erties, " Here children obsérve small animals and consider
more complex properties (51zes, apperidages; body forms) as
~well as behav10ra1 pattemns (eating, sleeping, moving, etc ).

. ) The experience of collecting and maintaining animéls for
" Classroom lessons is valuable t6 the children, It calls for
e 'responsible_ and careful handling of forms of life;s ‘and
o children find both the animals and their care fascinating.

, Three activities are described for thi’s 1esson The first is
" the collectlng of the small animals; the second involves
observations of their forms and behavior over several dayss
& and the third dirééts children to group the animals into sub- Lot
sets according to each of several properties. This last
. experience is intended to empha51ze similarities and dif- ¢
- ' E ferences among the animals. )
The pr1mary purposes are to give the children opportunities to
see some of the seemingly infinite .varieties of animals and
"to discern their difference¥ and similarities. Careful ob- -
servation of the basic preperties of lving 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 MINNEMAST handbook Living Things in Pield

4 and Classroom, for directions about where to look for small
animals and how to collect and maintain tiem, The school-
yard and adjacent areas along sidewalks may provide enough
material for'the activities®of this lesson. Plan to do the

. collectlng at any convenient time before the first frosts, *
bécause these eliminate many insects, Also plan your
collecting for periods near noon, when more animals are about,

. "
© 23
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/ It would be very des1rable if you could conduct all th(—:
activities of this lesson during one day, All of the small
animals may hot survive for future studys however, if
they are properly maintained, many can be added to the
classroom *zoo" when the lesson is completed.,

i

It is important that this lesson Be done w1th living thmgb
Do not subst1tute films or storles for these first-hand ex-

periences.
'\.

MATERIALS

— small-animals collegied and brought back to class
— plastic baygs, with.fasteners, for collecting A

- ma_gnifying lenses

— .MINNEMAST handbook, Living Things in Field and
‘Classroom, for info matlon on maintaining the ' .

collected specimens..

- "Grandpa Dunn" -- Story

W

-

— pictures of animals and plants
(Worksheets |, 2, 3, and 4 of Student Manual 4)

¥

PROCEDURE ‘ ,
Activity A COLLECTING SMALL ANIMALS o

Read the following story about Grandpa Dunn at some time
shortly prior to taking thé children outdoors on a collectmg

,1

‘ trip.
GRANDPA DUNN

y o

Steven, Stanley and Elizabeth had a ‘neighbor fhey calle’c_l
"Grandpa Dunn."” One day while they were admiring G{ana'pa Dunn's

"Grandpa, could you.tell us where to find

garden, Stanley asked,
Could

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

i

we find them in other places, too?-" | )




~
<

"A garden's a good place to find little animals,\"‘Grandpa :Dunn
'said "Have you looked in the ears of corn and at the bnftom of the

stalks? You can flnd many little animals by digging arobind the

3

bottoms of plants," - L ) -

"We'\}e 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 an1mals under rocks and stones, and 1n 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 basement Basements -

have many kinds of 11tt1e animals, Sometimes you can find animals . A

-

flutterlng around hghts_ at nlght too,--or en-window sills, of the ~

bottoms of leaves. : i -

g b . 7

* "Thank you, Grandpa Dunn, " _the childfen said as they started

« e s .

to run away, .

° -
Y .

»
LY

\"Iust a minute!" thé old man said, and the children stopped, R
" "I want to warn you not.to go picking up every littl‘e animal you see

-

with your bare hands, .because some of them bhite;"

It itches." .~ : :

v

"I knoyv, " ‘S%rley said, pointing to a lump on his arm.. - . T

"That's a mosquito bite,

]

"Flies sometimes bite,' too. And bees can sting,” so bé

-

careful," Grandpa ‘Dunn sai

"We will " Steven said,

\Qen we see a little animal, we'll

plop an ice créam carton over him, ‘Then we'll slide a piece og pa%er

'vhero the top of the carton is and press the paper down around the

K tfm and finish up by keeprng the paper in\place with. a rubber band, "

- ) 38 25
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" ) "That's the best way, " Grandpa Dunn sa;d. " But if .you want

L ' to look ciosely at a little animal, its better to put it in a clear

. plastic jar later, If you have any tlgou'ble xtting your-animal from
r

your cartons into your jars, bring them here

® 3

" wa will Xod do that?" Elizabeth asked,

-~

and I'll help you.,"

-

. ‘ "I'm not sure how I'll do it," /Grandpa Dunn said, "butl e};pec.t
- if I ga\re a carton a little thump, I coSld slide a}l anim)al into a jar
while it was still too surprised to know what was going on. dr
maybe I could make a hole ]l.lSt the right siZe in t. e cover of the
carton and then turn it upside qun over the jar. Iwould want to

be cérgfulmot tohurt the ériimgl, though. I'll 'be thinking about

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

"We each havea carton and we'll come back as soon as we've
each found one animal, Grandpa Dunn, " Steven sa1d The chlldren

¢

scampered off to start the small-animal hunt

. ¢ b <

They hunted under stones, under piles of dead leaves, and
under leaves that were growing on bushes, The}'; examined the
sidewalks ahd the cracks in the sidewalks, Véry soon each child
had nimal in an ice cream carton. They hurried back to Grandpa

Dunn,

.

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

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 -

(A

[

w

-1
v
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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
s ' 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, squlrrels, etc., should also be observed
‘ for later descnptmn and discussion. .

<

.Before leaving the classroom, ‘tell the children to look for as
- many.animals as they can find in the area. .Remind them to

ve quiet -- as. though they werg stalking -- so:that animals

will not run away from the noise and confusmn You might . -
N ~ like to assign some children to watch the sky for birds, some - )
to look for flying insects and some to search in'trees and

bushes., Others could.concentrate oh the ground and look un- .
der sucLs leaves, and rocks for the little animals.

-

) . - Ask the children to indicate qu1etly when tHey find somethlng
’ “to be collected in 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 substancel 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 completlng metamorphosis.. You may
wish to take charge of the actual collecting yourself, but
you coulcJ i:issign this job to several non-squeamish, care-
- 5 ful, dexverous children, S -

w

\
“ - »
‘ ‘

If Activity Bis 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.) * ‘ T %

- If tWammals have been collected separate ly (all ants in 'K.
one bag, all earthworms in one, etc. ), they can be ex-
amined Nhllv. stlll inside the bags. ’

. : . )

@ \




€

' > . ' t 'J ’ /

[ -

¢

Actwity 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 qulte a satisfactory assortment. Give
the childyen plenty of time to observe the locomotion and ™
body parts of,all specimens. They will find hand lenses |
(magmfymg glasses) very helpful to their observation, and
you will find the MINNEMAST handbook helpful in providing

appropriate questions to ask about each animal. . \ |
K . . !
LY ‘. I
Activity C  MAKING SETS OF ANIMALS ACC.ORDING TO THEIR )
PROPLRTIES .

Begin the activity by asking the children to sort th?\ animals
1nto sets by thé number of legs they have. S1mple sketches
or names of tne animals can be put on the board, 'because

- i 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.

’ [ 3 /
’ WHICH ANIMALS HAVE EIGHT LEGS? (Spiders.) N

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

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

- ’a

WHICH ANIMALS HAVE TWO LEGS? (Birds.)
¢ <,
. At this jpoint remihd the children that there are other two- . - .
. ‘legged animals present. It will,amuse them to classify them-s
Lo selves. ‘ ’
. .. J v,

A

re ‘
_ARE THERE ANY ANIMALS WITH,NO LEGS? .
< . (Earthworms, snails.)

ARL THERE ANY ANIMALS W’ITI’?MORE THAN CIGHT
LEGS? (Centlpedes sow bugs.) ) °

Y - ’




. ) Activity D T8 : ' v |

. 1 the picturesinto two suQsets in any way they wish, dsk’ B .

~ *
a @*

1
N/
Q

) " . & P i‘ﬂ
vy .

The chlldren may have to look at the amma-ls 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 -- 4 e
which may ‘be hard, soft, farry,’ feathery, etc; by. ‘
their special body parts -- such as eyes antennae,

divisions into segments; and by the way they move . bl
-- crawl, walk, fly, hop, etc,) . . -

~ "

The chxldren uge Workst eéts l-4 of Student Manual A here,

These are plctures of plants and animals which they are to _ . !
.cut apart ‘carefully on the stralght Knes of each sheet, Aftef. '
they have cut the pictures apart, t&ll the children to sort all '

«

’

them to tell by what property they made the two'subsets

Next have the chlldren put away the subset of pla nt plcture"
Tell them they are now going to’ maxe Subsets of ammal .pic-"
tures., Review some of the propertles of animals they dis- . T
cussed in Act1v1\ty C, and ask them to "think of any more prop- .
erties they could use to make subsets of animals, Now, -
using whatever property they choose, have them make two
subsets of the pictures. Jé the property a child uses is not .
obvious, ask him what property he used to make his subsets.
He may say, "These animals have wings and these don't, "
etc. If he cannot explam verbally, have him point to the,
property in the pictures. - s

Now have the children make subsets of: the plant pictures,
They could do this freely at first, discovering properties for . M
sorting.by themselves. - But if they are having dlfflculty, ask '

the whole class to partlcxpate in making up a list of some of

-the various properties 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, ) '

w ’ ¢
s .
When they have had a good. deal of experience in sorting the

pictures, have each set put m a bag or envelope and save them’ .
for use.in Lessons 8 and (I

TS . . ’ :\ . a

— —
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NAMES OF PLANTS AND ANIMALS ON WORKSHEETS | =4

=

“vgy
White Trillium
" Wild Rose
.Worker Ant .
Dragon Fly, .
Earthworm
Snail
House Fly.
Water'Sow Bug *
House Spider

-Geranium

Blooming Potato Plant .

Yellow Wood Sorrel
Spiderwort

Blooming Cotton Plant

Corn Cockle ,
Wild Strawberry
“White Gampion- .
.Flowering Raspberry

_Ring-fiecked Snake
Acadian Flycatcher
Gekko ’
Red Bat

. Crappie T e
Green Frog w

Rooster
Turtle
Redhead Duck

_ Monarch éutterfly

Fur Seal

Fox Terrier
Beaver. ' °-
Mosquito

Ladybug
Millepede
Grasshopper )

. Albatross

LR,

“

N —

O O NG U bW

I
12
13
14
IS

“ 16
> |7

18

19
20
21
22
23
24
25
26
27

28
29
30
KIS
32
33

34\ -
. 35

36

s

.




©

Worksheet |
Unit 8

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

|
) 43
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‘ Worksheet 2 ) ) A

Unil}t8

N

Drawings after E. Laurence Palmer in Fieldbook of Naturai History
by permission of McGrawsliill Book Co., New York.

| 43
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'Worksheet 3

Unit 8 '

26

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

RIC dd
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FullToxt Provided by ERI
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: . . 36

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

e 435
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msommc; SETS BY PROPERTIES

In Lessons S, 6 and 7 ‘children sort obJects, including themselves,
into sets and subsets according to two propertles and they learn to
use simple dgrids. 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, and also introduce
the idea of a tree diagram. A story, “A Trip Up The River, " presents
the concept of atree diagram first, in Lesson 9. Then in Lesson i0,
'chlldren have some physmal activity to reinforce the idea. The
focus of this section is on experience with properties as they are
used to define sets and w1th set terminology: set, subset, empty
set, intersection and union,

R
(o
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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 been'used. For the other two subsets they are
told the property 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 subsets. The new words that
you should use frequently and in the proper contexts are
"set," "subset," and "empty set."

>

MATERIALS

i

— 4 large sheets of paper reading "Girl, "o 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 sért 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 wiil correctly describe them.

- "~y
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While the children remain at these four places, ask questioris
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?

: - _
. , 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 BQYS?

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.
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‘Lesson 6: SORTING PROPERTY BLOCKS

COMMENTARY ‘ - .

Subsets of property blocks are given to the children. The T

children briefly review the propertie$ of the blocks and form

subsets, according to the properties'they have described by »

"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” that 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
accordmg 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 curves 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, The area of overlap is called the "intersection,"
The rgd triangul%r blqck goes into thertersection. ‘

Activity D involves copying & pattern, maf<ing a change in
one property at a time, i,e., a transformation. Th?§ is an
introduction to activities which develop the concepts. of

- (9 mathematical transformations and mathematical groups.

In the various activities -— when the subsets are pushed 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 histogramsg,
a method they will use in Lesson 7.

N
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The activities'of this lesson S'l’_loul‘d also be done by children
themselves and/or be made available for {ree play.

MATERIALS B .

— several séts of property blocks

~ 2 six-foot.lengths 6f window sashcord, each
taped neatly into a-large closed curve (or yarn
taped to the floor, or ropes) :

~ large tagbeard charts (Optional; see-Activity D.)

— floor tiles or grids marked off into .six-inch
squares (Make grids on the floor with chalk or
masking tape, or by taping together sheets of
newsprint marked with crayon or felt-tip pen.) .

PROGCEDURE
‘ =

Activity A

N

-

Arrange 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

. ASET OF BLOCKS. 1 AM.GOING 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 -- for examble, a large, thick, blue ‘;squa‘re h
block. Ask the children to: )

»

N
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HOLD .UP A BLOCK THAT IS NOT BLUL,
HOLD UP A BLOCK THAT IS NOT SQUARE.

HOLD UP A BLOCK THAT IS NOT LARGE.,

3

HOLD UP A BLOCK THAT IS NOT THICK:

K] . °

,7} . Repeat with other blocks. - >

'ﬂ‘l‘hen wdentify the two closed curves of yarn:

WL ARE GOING TO M AKiJ TWO SUBSETS OF THE

. > PROPLRTY BLOCKS THAT YOU HAVE, WFIAT ¢
PROPLRTIES COULD WE USE FOR SORTING
A\ . THEMN ? -
) o~ v -
' Repeat by pai'rs the properties they suggest.
ONE SUBSET WILL GO IN THIS CLOSED CURVE
AND ONE OTHER SUBSET IN TIIIS ONE.
L \ Be sure, in assigning this next task to the children, that you ]

choose only properties where no intersections are possible --

where the children.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 @ few blocks into the closed curves,
\ using one pair of properties at a time. Suggested pairs of

properties are: . - —

yellow and blue red gnd yellow \

green and not green blu&nd greén

& ircular and triangular square and circular '

square and not square blue and red

thick and thdh iarge and small.

Now secretly choose a property for each of. th¢ curves and - -

put a few blocks in each yourself. Ask the children to tell

the nameys of the properties you used for sorting. If they

ca‘n' t, let "\hem do it by trial and error while you say yes or

no. Ask them to keep looking at the blocks inside each

curve to see ywhat is alike about the blocks within the curve,
A\

.
5\ (-
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and what is different from those in the other curve. Continue .
until someone is able to describe: the properties. ‘Let the rest
of the children who have appropriate blocks sort them. . .

Repeat'with other pairs Of properties. Be sure to include
- some of the "green/not green" types of sortlng .
Ask the chlldren to help you in sortmg the property blocks
back into sets after.this or any of the following act1v1t1es
Use floor tiles if your room has them, or lay a large paper
grid on the floqor. Help the children get started by placing
;v the bottdm row of blocks for them, ong of each color.” Ask’
2 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 p {pas
- ration for Lesson 7. When the children have sorted out fhe o
' blocks on the grid, itis easy to sort the blocks. 1nto sets. . .

Activity B N

« . -
13

-

\ Arrange two closed curves as in Activity A. Give each child f
\ s a subset of two propetty blocks. Ask the class to name prop-~ .
P ' erties that could be used for sorting. ‘Then dec1de with the
* children on a pair of properties by which to sort the blocks
w into' the closed curves, “ . //
Ask atl th\ chlldren who have a block-with one of the two .
properties'to put it in the appropriate closed curve. Repeat
for the secpnd property, Have children check each other to
, see that no block belonging to elther subset is OUtSlde the -
curves,

- N v — ey

' " L.
°

Now pick up the curves and have some-children push thetwo
subsets together. Tell them that when you put subsets td-
gether like this, you call it a "union" of sets. Have the
children collect their twon blocks (or two others if they have
forgotten) and repeat the activity with another pair of prop-
erties, For variation, call on children -- oue at z time -~
to name the properties for sortmg into subsets and then have
cl~assmates place their blocks appronnately : .
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" Activity C - : ) .

° { .
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 pdir 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
v come forward and place his block. Allow the children to put
their blocks in the category they choese, evgn if it belongs
in the intersection. Either when they have all finished, or
when a child recognizes the problem (that .ns block belongs
in both places), ask: -

IN WHICH SUBSET DOES THAT BLOCK BLLONG?
(1t 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 . o
. IN BOTH CURVES AT ONCE? YOU MAY MOVE
. THE CURVES IF YOU WISH.

th en the curves overlap: '

NOW, WHERE WI'_LL YOU"PLACE YOUR BLOCK --
IN THE SUBSET OF RED BLOCKS OR IN THE SUB-
SET OF CIRCULAR BLOCKS? | 3

When someone points to the area whi(gh overlaps:

%
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Supplementary A?:ti\\)ity .
/ . :

-

»

b

' ! \ \
\ ; .

%2 . s ‘
: _ .
THAT ‘IXIX‘CB HAS A SPECIAL NAME. ITIS ° E
CALLED \RHB "INTERSECTION. ™ R

-

5
»

Set out large tagboard charts with overlapping closed curves
and label each gurve with & property. Have the children sort
blocks ‘into these\curves during their free time. Each child’

should sort a set pf blocks into the appropriate curves. Two
_ examples of such Lharts are as follows:

" ActiVity D 2

€.

The basic rule’in this activity is to copy a pattern of blocks
with other blocks, but'to make a change in one property.
For example, if we have a pattern of large, thick, blue

blocks,such as this; . .
/ . .

- (s
we could transfofm th

&

-

v

3

A S
-

———
-

-- or to large, 'Ehick, red blocks

-— or to large, thin, blue blocks, etc.”

v

[
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e pattern to small, ‘thick, blue blocks --
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%

Another way might be to sitart with pieces of the sage shape
and size, but in differ;nt\colors: v ‘S\

%

s

The above pattern could be copied in large circles or sqt:'ares
or in small triangles in the same colors as the first pattei'n.
You may find that a display of successive transformations
smade 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 simplé patterns, Then make a pattermn gnd ask the
children to do what you have been doing -- make a copy witly
a change in one property.™ 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 reéview what is happening. )
When some of the childi 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,

“

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

AL OO0
VAN G

I'or 1arge thick blue triangless, the property shape is changed
and changed again.

e~
Ju )

~

~
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o

The color and’then the size is changed:
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Losson 7: SORTING LEAVLS ON A GRID
| . .

| COMMENTARY ,
{

|
&
% 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, Hopetully, this first ac-
tivity will make children aware of many of the properties

of leaves while reinforeing the idea that it is possible to

make many subsets of the same set of objects, | .

In Activity B, the children arrange 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 p‘airing leaves when *"ey are placed side by .
sicdle in columns this way, a grid is used, - When one leaf is

placed within one square of the grid, the relative number of

cach 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 beconfé much more important later in measurement,
ctatictics and biology.

MATLERIALS
-- for the class\ --

- grid, using floor tiles or six-1qch squares marked on
floor or on large sheets of paper\taped to the floor

-- for each child -- \

- | plastic bag for collecting leaves

—~ set of 5 leaves to be collected outdoors., (If
absolutely necessary because of the season or "
locale, vegetable leaves [lettuce, celery, carrot \\
top, etc. ] or leaves from indoor plants may be
substituted.)

18] |
0
|




2 PROCEDURE

Activity A
" :
Take the children outdoors to collect leaves. Give eath ¢ 2
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 k
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 whole; 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 handbock, Living Things in Fleld
and Classroom, for suggesfions, 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 .0
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 spongez. If they are to be used
1mmed1ately, have the childre:n 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 M AKE
TWO SUBSETS OF HIS LEAF COLLECTION? WHAT
PROPLRTIES WOULD EACH OT YOUR SUBSETS

° HAVLE?

00
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’ i Short. ",

N

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

-

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 thgam to make new subse’gs
according to different properties, They may not be able |

to answer specifically what is similar or alike in their subsets,
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 i
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 their
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 whic¢h to sort, '

S&‘
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‘Activity B \

A

\
Divide the class into groups of three ot four children and have |

\

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. "notgreen," "pointed end" vs. "rounded end, "
"green" ¥s. “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 childrgn to place the leaves of each subset/
in two vertical columns, side by side on a table. After eacp
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-

cussioq, offer the grid. Have the children compare the ver-
tical columns of the grid.

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

I
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Now have the children move their leaves, one by one, to the
squares in the two columns of the gfid, 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 6ne subset has more members. How many
more? Have the children circulate about the room to make
quick checks of the two subsets in each grid. They may no-
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 1n lengths of the columns.

[




Lesson 8: INTLRSECTION OT SLTS |’ co

|

i N 1
COMMENTAFY - : ‘
This lesson provides more experiéhce with grouping objects )
_on the basis of two different plope'rtles (color and size). The
objects are buttons. Two colors and two sizes are repre-
sented and four mtersectmns are fboss1b1e Children are
not given closed curves of varrn this time, but instead are
challenged to sort their subsets with no prop except a sheet
of paper that has been ruled horizontally 1n half. With -
minimal instruction, the children should try to arrange buttons
of one color ‘above the line and buttons of the other color
below the.line. They should then ma'}\e subsets according to
"y size withifn each of the color subsets \and next try to find a
" .way to‘'mark off these new suusets with a crayon. * They may
readily discover that a vertical line is an effective divider,
But, 1n any case; their final arrangement will have rows
(horizontal) denoted by properties and columns (vertical)

denoted by properties. Lach button will have a row property
and a column progperty.

u
o

)

2

MATETIALS -

- for each child -- o :

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

| sheet of construction paper with a honzontal
line divading 1t 1n halves '

any of the following are optional materials for ’
reinforcing concepts:

¥ macaroni {two shaves, two sizes) ' ' -
bird pictures (two 'shapes of birds, two sizes of
birds)
beans (kidney, lima, navy, etc.)

cat pictures (wild, tame, spotted, striped or ¢
solid color)




PN

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

2

°

- pro pert? blocks
PROCEDURE |

The foflowing vrocedure uses buttons, but other objgcts may
be substitutec or used to supplem®nt the activity presented
here. i . .

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
buttons specified in the materials. Have the children ex-
amine the.properties of the buttons and tell you whether they
think they can make any.subsets of these objects,

2. Next have the children turn their pépeirs over, Ask them
to place the blue buttons in the lower row and the white °
buttons in the upper row. Have them describe the two sub-
sets they make’ blue buttons and white buttons,

. . \

OO0 O o]
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3. Now ask the children if they see any subsets among the-
blue buttons. They sheuld recognizé that there is a subset
of 'large blue buttons and a subset of small blue buttons,

. Ask them to separate these iwo subsets by placing them to
the left and to the right of the lower row on the paper, Now
the children will uidoubtedly tell you that corresponding sub-
sets cam be made for the white buttons, Let them do-this,
The arrangement should be this: :

»
: ' . Draw a diagram OOO \ O
,on the chalkboard, T

4. With a crayon, each child should separate the subsets
by drawing a vertical line on his paper. He should e able

P to tell you that he has four subsets, and to describe the
properties that define each.

k)

Draw a vertical OOO O e

center line on the
p chalkkoard diagram,

¢ - after the children’ .
- have done so on . ' ) ‘

- ; their papers. .

k3
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. Optional Activity

\
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, Fepeat for the upper row
and for each of the columns. \

. \
\
. Llicit the names for s Q O O \< O

the horizontal rows, * White
then for the vertital"

columns and write them '\ ‘
on the board with your ' - 1 A

diagram, as shown. Blue ’

Large 7 Sma\ll

A\

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

. THL INTLRSECTION OT THEL SUBSET OF .
BUTTONS THAT ARE BLUL AND THL SUBSET
OT BUTTONS THAT ARE SMALL

THE INTERSECTION OF THE-SUBSET OF ‘
BUTTONS, THAT ARL 'BLUE AND THE SUBSLT : : -
OF BUTTONS THAT ARE LARGE

THE INTLRSECTION OF THE SUBSET OF !
~ BUTTONS THAT ARL SMALL AND THE SUBSET
OT BUTTONS THAT ARL WHITE

THE INTCRSCCTION OF THE SUBSET OF "
BUTTONS THAT ARC LARGE AND THE SUBSET
OF BUTTONS THAT ARC WI'ITL

3
A

Tollow the above procedure with cther 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,

————— -
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\ 4 Lesson 9: SORTING INTO SUBSETS BY THREE PROPERTIES R
\
\ . COMMENTARY]
i In this lesson children are challenged to group membets of a - \

set by three di'fferent properties. The children are again the :
set of objects, and the properties include sex, handedngss and -
a third p&operty they might help to choose (such as a bd}or,of \
~ clothing or type of shoe). - ‘ \
. \
. PRQCEDURE .
Tell the ¢ lasg that they are the set, and that again they will
N _sort themselvessinto subsets ccording to some of their prop-
“erties. Have the children rg/call and tell you about the prop-
erties théy used to make subsets of themselves previously,
\ Then askithem to suggest a third property that could be used, to
- . form another subset. If they do nct suggest something practi-=
cable, ha‘ive them look at each Jther 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 iwearing something red, " "sneakers vs, shoes," or
"glasses vs. no glasses." )

3

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.

PIRST LET'S START WITH THE PROPERTY QF HANDED-
NESS. ALL LCFT-HANDED CHILDREN PLEASE GO TO
THE LEFT SIDE ©F THE ROOM. Indicate the 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
A - of the room.) ’

4
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| .

‘ '_ - * 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-
Handed
Children

“Right-
Handed
Children "

-
v ® .

Left - Right §

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

L .

: 2

ALL RIGHT-HANDED CHILDREN, PLEASE MAKE
A SUBSET OF BOYS AND A SUBSET OF GIRLS. |
CACH NEW SUBSET PLEASE GO TO ONE OF THE
TWO CORNERS ON YOUR SIDE OF THE ROOM.

Indicate right front corner for boys, right rear

corner for girls. Label the rows of your board

\ diagram'"Boy" and "Girl."

56 ' L. . -,
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. ‘ OUR CLASSROOM

Boy

%

Girl

.
..
L .
. - - ’ . ;
~ K a N . . 3
- »
. N
-
-

Left - . Right L R

-

WHAT SUBSETS DO WE HAVE NOW? (A subset _ - °
, of left handed boys in this 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 PROP}K‘ﬁRTX IS, (We are-going to'make
s Ssubsets of'children wearing something red and . '
v . "+ children-not wearing something red. ) )

" WE HAVE ALREADY USED UP"ALL FO UR CORNERS o
OF THE ROOM. WHERE SHOULD WE PLACE THE
§~: RED 'AND NOT-RED SUBSETS OF CHILDREN?
oo - /s
g Elicit as mapy plausible ax'/rang‘emenps from the children as
possible. Remind them,-if necessary, that the chiidreh who
\ will be in the "red, not-red" subsets have already been placed
- : saccording to whether they are (1) left or right-handed and

~

4
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(2) according to wWhetherthay 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
v 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—r\ed“

subsets:

WILL THE SUBSET OF RIGHT-HANDED GIRLS
NOW FOFM SUESETS OF THOSE WEARING
RED AND THOSE NOT WEARING RED? THOSE
: ,NOT WEARING: RED, PLEASE STAY NEAREST
. THE CORNER. THOSE WEARING RED, LEAVE \
‘ : ‘ A LITTLE SPACE BETWEEN YOURSELVES AND
- i 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 thejr places.

OUR CLASSROOM

- & Not Red

- Boy

' Not Red
1

a b

~ Left




’ ’ /
Y ,
' / Each of the eight subsets is now an inters|ectio,11 of threegsnets
\ rather than two, as you can demonstrate to the/children later,
But now, while they are still in place, question them about the
location of the set of all boys, the set of all right-handed
children, etc. ‘ /

Ask questions anout the location of each s {)set by describing
its properties, 7 -

i
‘

WHERE ARE Tym BOYS? -

‘ /

WHERE AR ZHE BOYS WITH NO RED?/

WHERE ARE THE GIRLS® |
/
WHERE ARL/ALL THE CHILDREN WITH RED?

WHERL ARE ALL THL GIRLS WITH R;I/ZD?
WHERE AE ALL THE GIRLS WITH l\f‘}o RED? o
/
WHERL AREC ALL THEL LEFT-HANDE/A) CHITDREN? LCtc,
Exten.a thc)I nes of your chalkboard,/diagram and let children
point out toyou the subsets and their intersections, if they

wish, The hoard diagram may help/ clarify the 1dea-of inter-
section for gome of the children.

-

By ! ' R

Ask a child t¢ draw a closed curve on the chalkboard 3round
the subset of\all children wearing red. This should not be too
difficult becalse the four subsets of children wearing red are
represented by\ciosed curves ne'r the center of the diagram.
If no child can to it, draw the czrve yoursell and have the

\ . children discuss whether you have done 1t correctly.

v

Call on children,\one at a time; to describe the three prop-

‘ erties of each subket in the chalkboard diagram as you point

) ~ to each or trace thR curve that contains it.

l If the children seem\to be havi/ng difficulty 1n idertifying the
subsets, review the entire activity by starting another 1denti-
cal chalkboard diagram and filling in the subsets as they de-
scribe each one and show y¢iy where to place the closed curve
that contains it, ’

‘ : e
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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 @ means for grouping
objects according vo 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
preces shoul.t be saved for use in Unit 10, Describ-
ing Locations. . This tree diagram should follow the
pattern shown on the next page.

-~ for cach child --

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

— | brown, | orange, and ! purple crayon




PROCLDURE

Activity A

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. Rea 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 colored 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
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Worksheet 5
Unit 8 Name

BUBBLY
-—

NOT BUBBLY

ORANGE " |,

e

PURPLE
——p




‘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 .ad

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

(3

was bubbly, then.smooth again, then bubbly, Alan dipped his finger
into the riv/er. Then he licked it. "This tastes awful," he said,.

# wrinkling up his nose. . . K

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

tastes sour." N

"Which is it? "-Alan asked.

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

tastes awful!"

"I think i} tastes something like pop," Alan added. "That's

what it is. It's a mixtuie 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 yvhere the river divided. On
b ohe side there was a river with orange water in it and on the other

side was a river with pﬁrple 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

ot purple river was to the rigat,

, (o | /
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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 colgr!" Alan shouted., )

< -

"Oh, don't get%so e'xcited, " Bob said., "Let's sit down and
think about all this. I have a feeling that if we take the orange
river and it branches out agaln 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 makeb a map of the rivers as we go aloné. "

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';'né,ust as curious as you are, " Bob replied, "but let's try
the orange. ¥ .

So they paddled up thé ora}lge river until they reached gnother
place where the river divided. There were two wa-ys they could go.
One way was all bubbly, Tl;e 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!™
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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 the bubbly river and the not-bubbly river mixed together. "

"But we still don't kn‘ow which way té.gp, " Alan said. "May-

, He looked around and -- much to

be we can find another sign.
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 gre.eted Alan, and the sign fell right out of

L
L

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" wasjto the

right, . 0
» . (
"Aha! Just as I thought," Bob said. "Now I have a hurch

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

-

"W’r{y? What kind of rivers? What do you expect to find?"
Alan asked.

*“You ask too many questio'ns, 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, 3

&
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Alan tasted the water in one of the new rivers. "It tastes

exactly like swéet, orange,, bubbly pop,™ he said. "Why, we are

paddling up a river made of pop! " . .

-

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

Sure enough, this river tasted just like an orange, not-bubbly,
1
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 timat

-

orange, bubbly, sweet pop is coming from!"

Then he and Bob drank so muckh of the wonderful, sweet, bub-

ply, orange pop that they could hardly move, b

. Y

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

o

" Let's go, Bob," Alan finally saids "I want to explore and see

-

if there are some more rivers, "

]
. "I'm tco full; I'm not going to budge, " Bob answered. "Be-

sides, I think I already know what we'd find, "

3

Tinis

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




- DO YOU KNOW WHAT THE BOYS WOULD
FIND’? N
! HOW \/IANY FOUNTAINS DO YOU THINK
? THERE ARE?

- - ’ N WHAT KIND OF POP WOULD FLOW FROM

‘ qACH OF qusr: FOUNTAINS?
Vé/HAT DO YOU THINK THE PURPLE RIVER ‘ )
2t . TASTES LIKE? »

I'g . . i
WHICH RIVERS WOULD YOU HAVE CHOSEN? '

f‘ . WHAT KIND OF A FOUNTAIN WOULD YOU - .
‘ EXPECT TO FIND? , . N

Activity B .

For this act1v1fy you will need the large tree dlagram described

in the matenals list at the beginning of the lesson The dia-

gram may be whitewashed or-drawn with chalk, or made of rope.,

It requizes a large area and so should be placed outdoors on - . -
sthe playground or on the floor of the multi-purpose room. ’

Explain to the chlldren that they are going to arrange them-

. selves into subsets alorg a tree diagram which is, very much
like the river diagram on the worksheets they used in Activity A,
Tell ihem 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
. . going to do. Say that first they will form themselves into a
' set which is called "the set of all children in this class." At .

the first intersection.they will divide into subsets accordijg
to the property of handedness: all the left-handed children
will take the branch to their left and all the right-handed
children will take th® branch Yo their right, At the second
intersection or branching, they will form subsets according .

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‘property of whether they are
wearing some clothing that is red in color or not wearing some
clothing that is red: All who are wéaring red will go to the left
and all who are not wearing red will go to the right,
AN

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 curvés 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 where he should go, according to his handedress.
When the two subsets are formed, draw the closed curves

" around them.
Proceed at the next intersectior. for the group on the left, and .
then for the group on the right. When they are divided ac—
cording to thé two properties of handedness and sex, they will
be sta ndmg in four subsets (one or more of which may be empty).
Draw closed curves around each of the four subsets, _
Repeat the procedure at all four intersections for the next
property -- color of clothrr/lg -- 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. o

Itis ir.portant that all the children now be able to state the ‘
properties which describe the subsets. If they cannot.do thlS,
repeat the activity, ‘

I
I

If the children seem to be enjoying the sbrting, you might have
thém 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 fhg classroom, draw the tree d1agram on
the board again. Labgl the subsets with the appropriate prop-; —
erties. Then ask individual children to point to the subset
of which they would be members.

.




: W TESTING FOR PROPERTIS / )
P o - P /
o P oo ‘In previous lesqons chlldren bd("étlfled some censpicuous
o - properties of ob;ect.., mclu%olor and shape. They physr .
L . cally, arrariged objects into s@bsets on the basis of the properties
) ‘ & they ob‘servcd In this section, children again,identify prop-.
oo e erties #nd manipulate objects, but here the process 4s intended
B ] to emphasize ang: prand their undcrstand,mgs -of propertles as
! : .. such. : Children are mtrogluced to exPerimentation as a means
‘ for 1dent1,fymg Qropertles., and they)dlscovcr theiimportance of
a.control ob)éct mnan cxperlment. ‘ THey also discéver that Lhcm
may be 3 quahtatlve orcter for a, glvcn pronerty. .. 5

-

A lwe ahd a dead’ drv cell battcry look’ and Teel ahLe but a. *

flachhcht bulb may be lighted only when the live dry cell is

used. The capacity to light-a b@lb is a proporty that the two

dry cells do not have in common. To discover this property, . -
-~ fthe dry cells ntust be tested W1th a bulb. Simlarly, a hard- e

boiled vgg looks hke an uncooked egg, ‘)ut the materiaks with-

in each'shell hatve different properties. Only by testing (crack-

. ‘ ing)- both chells can these properties be observed, These and
L other palrs of objects arc ysed,in Lesson 1o mtroo'ucc the
o idea that expérimentation is necessary to rcveal aom proper -
0 " tiés of opjects. )
. N Two lesq ous mvolvc; comparlaon: and relative ordcn g of prop-

L erties. In cach case, chlldrcn perform tests to'gatermine which
. ropemes vary for similar ob)cc,ts. In Besson 12 thev rub
. . - each of several picces of sa napaper and examing th m with 2
o . hand_ lens to find. that differently sized’grains of, sahd produce
. - ) " sandpaper of different roughness: In Lesson 13, ¢l ildren str
% .« .cand.pour different liguid s\\&c.etermme ‘that so‘ﬁo/ar thicker
B T and. some more watery than sthers. .After experimenting' to de~ -«
- 3 . termine differences, children arrange the objects ip omder, ac-’ )
’ cordlng to the guality of the given property. Children compare
' to objects at a time.to establish the ceueq. Thig tqchmque e
. s known as "making a bmary CD!T‘})EII‘ISOH. / '

< /
. ‘ /

In expcrlmentmg mth an ob)ect one or more of I/ts properties
may be cHanged. A paper towdl- has a definite color, size, : .
) . : shape, and texture, It can absorb water, it can he burned, and P
: . : it can be torrror wrinkled. By folding the towel, for example,’ :




» [

. R .

* * the zhe':pe is chdnged. Are color, ‘size, texture, and o_ther‘ '
. properties also changed? To, answer this, one must recall the * ' - -* "’
C.e NI ,appéarance of the towel before'it was folded. In Lesson 14 .
) o children find thag memory is not adequate especially when ) ’
they want to communicatk "before" and "after" observatlons to
¢ other"’people One way.to recall and to communicate is to use,
a control object when- e\cpenmentmg Use of a control object
is @ technique that involves selegting two identical obJects, o
determining' their common properties, setting ofie object (the .
. control) aside while the other object™is altered and, finally, .
. K comparing. the changed ‘Bbject with the control object. Use of
: ) a control object is stressed and developed in Lessons 15, 16,
_ - 17 and 18 where the ch,lldren use clay,.ice cubes,” souring R
e i milk, and balloons to observe changing properties. They in-.
: ) veqtlgato same changes that areorevernble and some that are
not, anc-thev ohserve how things change with time.

.
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SRR Lesson 11: A HIDDEN-PRORERTY ! y
.. “COMMENTARY ,
oL . T | -
. : » . Use any of{these activities to helﬁ children realize iihat it is*
) necessary o experiment with and tést_: objects to finqi many of
UL . their properties. ' ’ e ® .
R {";_ o
. X \ .
‘.\U\TRRI[\LS‘ . s N k o
. . , .- Activity A~ a
i ‘. = Zdrv cell betteriey, one live, one dead — penlight
> gize (1f you do not.have an old dry cell battery,
. _simply leave a penlight on until it no longer gives e
. * light.) = . ‘ ‘ | ‘ ‘.
- penligﬁt (single-battery r.ashlight) - ° ) 5 ’
. . --.or -- . -
S . ’ i Ny ’ !
' ‘ : © = 2dry'céll batteries, one .live, one. dead ‘ ‘
# : * — | wire paper clip or piece of wire
' .. - (-4 o
: s o= pen’li'ght--si.zed light bulb . o
,"gt l SR ' K X ) \: .
: ‘ . .., Actwvity B . N o
.I . / . . : ' «
‘)*’n ‘ R .~ 2 magic markers, one worn out, one in working’ o
’ _ condition . S . : :
» ; ” . {’ ; L.
Activity C : \ LY
—~ 2 eggs, one h,ard—boiled,'oneuncooke'd , Lo
. . - | bowl or cup: ‘ e
. .. PROCEDUEREL T
N © . Activity A _ o S
.‘ - ..‘ ‘- . N | o . .‘ » . .
-~ Show the class the two dry cell batteries, and ask them to name
- . the properties of both objects. These may include size, shape, -
] color; -odor, and markings. ‘ . . C ey —
] - \\. )
-l :77.. ' 89 i
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ARL ALL THE PROPERTILS|OI THESE OBIEC'I"S ALIKE?

Have the children tell you hpw these objects are used. They

may or may not be able to td,ll you that batteries are used, to

make light. Modify the following d monstration accordingly.
] .

Show the children the penlicjht or thoiapparatus iliustrated be-
low. 4“

HOW CAN WE USE THIS iFO. FIND ANNOTHER PROPLRTY

OF THE BATTLRIES? (Wg can put the battery inside

the penlight.) | \

WHAT PROPERTY DO YOU THINK WE W\ILL DISCOVER?
(That batteries can make the light go of?,.)

|

LET' " TRY IT. !
As you place first pne battery and then the dther in the pen-
l:ight, or use the apparatus 'show:. 1 the diaigram, keep in mind
that children should be hélped torecognize that only one bat-
tery has the hidden property. (The dead batt‘ﬁ:ry does not do
any%thing.) The hidden p'roperty, of course, L% the capacity of
oneibattery to make the bulb light up. Lead childrer to the
conclusion that they could only find the hiddep property by
testit.g. ! \

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




-

Activity B+ _ _ :

l Show the class two magic markers that appear identical, but s

”

activity C

of which one is worn out and no longer makes a mark., Ask.'the °
children to desc*1be them in terms of properties — color, shape
materlal parts, etc.

ARE THESE MO OBIEC'IS ALIKE'AS PAR AS YOU CAN
SEE? " ..

COULD THEY’ BE DTFFERENT IN SOME WAY'?‘ Y ) - a‘a -
. ¥

,__If no one brmgs up the property of markmg, glve a clue by
askmg

-~

WHAT ARE ';\'EAGIC' MARKERS. FOR?

After someone answ ers, ask a volunteel to find out if both -

markers have the property, Review the procedure for the chil-
dren, bringing them to the idea that while Ob]eCtS have okvious.
properties which can be described with careful observation -~ _
and that while we may think _that an, ob]rf"t has a certain prop- - '
erty -- there arc also many hidden propertmq which are revealed
only by appropriate tests.

S T

Show the class two“eggs, one hard-boiled, the othér uncooked.
Have the children.name the properties of the eggs. They will
probably conclude that the 2ggs are identical m co‘or, texture,
and in shape - . . R '

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

\r

l_,This could leaci to a di eﬁs'sibr'l of differences between tha.in-

D/ie and the outslcfe of an egg, or it could lead to a.discussion
f possible dlfferences between the «wo eggs .at hand Either v
should be encoura/ged 0 ' - ' -

HOW COULD WE FI/E OUT I THE EQGS)&A&L/
SIMILAR “PRORERTIES INSIDE? (A chidd ‘might suggest-
-tracking the shells,) = ¢ .



Crack one egg shell 1* a time agamst the edge of a cup or bowl

R Have the children compare the propertles of the in sides of both

- o ) eggs with the properties of the shells., Then have the children

. . comparevthe properties of the'insides of the two eggs. You .
may want to cut the hard- boﬂed egg in half to broaden the

discussion, . .. .

.
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Lesson l2 ORDERING GRAIN SIZES OF SANDPAPBR

COMMENTARY ‘ T -

This lesson provides an opportunity to stress the importance
of observing both by touching and by looking’ through a hand
lens. Previously, .children separate'd objects that had dif= .
ferent properties, but hére children are corifronted.with the
problem of separating two objects that differ in the quality of
a single property.. Finally, this lesson is.an experiénce in

M ordenng objects according to the obsexved qua11t1es of the
oroperty.

-

.
s } M

MATERIALS .A ‘ R
b == foreach child =-

. »

— | hand lens (magnifier)

L]

= 3 strips (1" x 2") of sandpaper, one of éach
. of these sizes: fine, medium, extra coarse .

~ . -

Give ‘each chrld orie square of f1ne sandpaper. Have the class
describe as many properties as they can by looking at and by

toucHing the sandpaper Distribute the extra coarse sandpaper -

to the class, and aga1n have them ﬂenufy all propertles.

WHAT PROPERTIES DO BOTH OF THESE PJECES OF
SANDPAPER HAVE? . (Shape .and size are possibilities,
* A child may say that both have one rough surfgce
and ohe smooth surface.) *
‘I'S' THERE ANYTHING DIFFERENT ABOUT THE TWO
SPIECES'OF PAPER OR ARE. THEY EXACTLY THE SAME?
(The papers have different color and weight; -one
is stiffer than the other and the stlffer one is also ~

A3

rougher. ) .9
: After a child mentjons roughness, ask: . B
2 R g
‘ )
R'7.

o R

] ’ hd ) Q\
. .




.’ v
6. -, ’ ”
’ ‘ . : ' . ' - T, i $ i
SRR “ HOW CAN YOU TELL THAT ONE IS ROUGHER CoL T
- “THAN THE OfHER? (A child may show you the S

result of rubbing the paper on his. pen01l or
'plece of wood, the desk, etc.) : '
. oo ) WHAT MAKELS O’\IE PIECE OF PAPER ROUG IER e AT e
* . . THAN THL OTHER? (A child might correctly
o tell you that sand grains on the rougher piece
of sandpaper are longer than.sand grains on the
finer paper.) .

4

. ' Magnifying glasses should be provided for each Chlld to dis- o
. COver or conf*rm this, R . _ . .

Dastnbute the third (tbe medium). p1ece of sanf*paper, and ask:

. . WHAT PROPERTIES DOES THIS PIECE-OF-SAND- ‘ R
FLA . PAPER HAVE THAT THE OTHER PIECES ALSO HAVE? s
g - (SJ.ze, shape roughness, etc, are possible answers. )

IS IT EXACTLY LIKE ONE OF THE PIECES YOU HAVE? »

WHICH ONE? (It is not like e1ther ) o R .
. Have the ch1ldren hold up the roughest san“dpaper in onz hand’ :
. and the newly-distributed sandpaper in the other,: - Lt

HOW ARE THESE TWO PIECES DIFFERE’NT FROM

EACH OTHER? (The medium sandpaper is not as
rough as the other piece, This, should be deter-
m1ned by hand lens, by rubbing, or both, )

a

-

" Have the chlldren hold up the smoot est sandpaper in one hand
and the newly dlstnbuted sandpaper in the other

HOW ARE THESE 'TWO PIECES DIFFERENT FROM. . ‘
_EACH OTHER? (The newly-distributed pjece is
??lqher than the other one. This should be de-
tekmined by hand lens by rubbmg, or both )

Finally, have the children place the piete of roughest sand-

paper near the edge- at the tcp of their desks, and the piece ., s
of smoothest sandpaper clSse tothe opposite edge The~
0
] . 8 C’ ,. * b




P L

medium paper should be placed betweén the first two, Now tell
the children that arranging things in 1§is wvay is called "order-
ing" or "putting in order." Briefly review the process used in

. the activity, 'i.e., the comparing of two.objects at a time to
arrive at an ordered.set. v T
T T T ‘ \\
| & LT \ -
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o Lesson 13: ORDERING VISCOSITIES OF LIQUIDS

\

COMMENTARY

By testing four liquids in various ways, children observe and
order them according to dhe property of v1sc051ty By stirring

or, drrpping and by obserymg 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 thickneéss or viscosity. The 11qu1ds '
are listed in the materials in order of decreasmg v1qc051ty.

The liquid at the top of the list is the most viscous (thickest)
and 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, and-to relate these to experiences in this
lesson. Examples mclude play dough and sticky asphalt .
playgrounds; : -
"WHenever two objects move over one dnother, there is a force:
opposing the motion. This force exists whefn, for example, a
diquid flows over some solid surface. Also, various Jayers 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 slowiy.

~

MATERIALS

-- for the class --

— Viscosity powders in kit or:

| pint coin syrup (If the brand you buy'is too
v viscous, dilute with a few drops of water; '
but stir well before using.) ) .

1 pint heavy mineral oil

"1 pint vegetable oil

| pint tap water’

79
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. — 4 clear plastic jars or containers large enough
e : to hold teaspoons

— 4 mustard paddles (or tea sp"oonls)

- 12 glass marbles to drop in jars during lesson

-~ for each group of four --

\ o= 4 largé clear plastic tést tubes .

— 4 screw caps or stoppers for test tubes
- 4 glass marbles of a.s1ze that will rol-freely——- e - e
inside the test tubes

’

- -- for each child --"

: — Worksheets 6 and.7 in Student Manual A

~ crayons: |red, | blue, | green, | yellow
¢ - o
A glance at the materials jindicates that some cleanup
arrangements are hecessary. Cafeteria trays will do
- much 1o 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 showh below.
. . t .

Cork
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\ A ruText provided by Eric

' smineral oil: O

Similarly, one set of four small open jars should
also be partially filled, each to the same level.
A tesspoon shougghen be put in each jar. The
jars and spoons are used in-Activity A, the closed
test tubes in Activity B. ) ’

- ~

Label each jar and test tiibe with the follc)wing symbols:

corn syrup:

- <

}D . (red square) L

(blue circle)

vegetable oil: A (green triangle)

water:

(yellow rectangle)

T Stuins
B
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PROCEDURE ' - : / .
" Activity A .
Place the'four jars conta'ining different fluids on a table or . -

desk in front of the class. Do not tell the children what the -

e jars contain. They are to be identified only by symbol. Let
some children experiment with the filled jars. You may tell
s them that each of the four objects in the jars "runs" or "flows
 and that such objects are. called !flui ds." Then ask ‘them 1f
"' they know other objects that run or flow. ' .

!

? As they observe and experiment, en‘courage the children to in-
clude’in their descriptions similarities and differences among
- the four fluid objects. Because two of thesfluid: a \\:leanand
two are colored, thé children may suggest color diffexences
.and similarities. Sugges{ that ther< are other dlfferences that

will interest them . Y , .

Now encourage the chxldren to devise thelr own ways. of ob-
serving the objects to discover other 51m11ar1t1es and dxffer-
.ences. -

1

-~

DO THE OBJCCTS POSSLSS ANY PRORLRTIES . .
_THAT HAVE NOT BLLN D mwtrorw ' B ,
HQW.CAN YOU FIND OUT? »— 7 .

Call on volunteers to try their ideas. The spoons should pro-
vide a clue, and the childrei*may suggest either stirring the -

! fluids or spooning up each 11au1d and then pourmg or lettmg it
drip back mto the jar. 5/ <

\,I y

Allow ample time for a number of children to test eagh of the

" fluids with the spoons.. Sgon the childreg will notice that
some of the'fluids are thlcker than others’, Let the children
invent their own word. or expression equivalent to "thickness.
Challenge them to determine which of the four objects is ‘the
thlckest which is the next thick, which the next after that,
and which is the least thick. Ask othfer volunteers to place

° the four fluids in the order of their thickness, with the thick -
est at their left and the least thick at their right. Cdntinue"




. } /
the activity until[several volunteers ahd the /lass are satis -
. fied, with the ordering of the fluids . : ’
1

At this point you may wish to tell the ch11 Iren that there is a
spemal word to describe the thickness of flu1ds. The word is

"viscosity." Thus, the f\1u1ds are now arr nged in the order of
decreasmg thickness or v130051ty from left to rlg‘ht

" Ask the children to verify carefully-the ordermg of the fluids. /" ’
Tell thém that there is a special way of comparing.that we can ’
use to check, the order after it i's made. We. also use it when
wor:\mg W1th things that are very difficult to order. Ask them
now to check the. flu1ds m the two jars at their left—

* DOLS THE FLUID IN THE JAR AT_THE EXTREME LEFT
RECALLY HAVE GREATER VISCOSITY THAN THE ONE
NEXT TO IT? . 2 */
X . /

Ask two vo\lunteers to compare -these two fluids and only t ese 3
, two. Ask the two childrén if they thml' they can comparé bet-
ter by spoon\mg the‘tm?a liquids in tum“or‘by—sp‘ob‘ﬁ“‘g them si-
multaneously If the children have adopted a stirring method.
of companson\, encourage them to think about the value of us - .
ing a standard" stirring technique for all comparlsor)s What-— .
ever they decide should become the "official" method of com-
" parison. . . : !

\ . ‘
i

/

Have two more vo\lunteers check 'the two middlée flu;ds éne
against the other,\and still two others compare the two fluids
on the right, The \x‘esults of these tests will almost ce/rtalnly
agree with the onglnal ordering because the liquids were cho-
sen for the/lr 31gn1f1qantly dlfferent visCosities. Sz

Now see that each child has crayons of the same colors as the . /

symbols on the jars. Tﬁen distribute Worksheet 6, so the chil-

dren can record the results of the tests by placing the appropri-'
- ate symbols in the boxes. If they have trouble drawmg the

symbols, marks with the appropriate colors are very acceptable.




.Red Mark
or

Symbol: D

Blue Mark

or’
Symbal :“@
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Green Mark
-

\
Symbol: A
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Worksheet 6 . . Lt
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" Now show twelveemarbles to the class. Ask the chlldren how
these marblés could be used to determine the different vis- S R
Cosities. The children may think of dropping a marble into a
liquid to see how quickly it sinks. TIf they do not, ask them.-
to observe carefully whilé you drop a marble into the.most
viscousTfluid, Induce them to tLunk about the importance of
droppmg the marbles.” = . . .
“ B - b
' o " WHAT WOULD HAPPEN IF I DROPPED A MARBLE « : T
- ‘ INTO THIS JAR NOW AND ANOTHER MARBLE- %" o
! o LATER? ch X ) : o
. . l
At th1s stage, it is neither 1mporbant nor desirable for the
children to relate this new test to the previous 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 properx:htpz ) s

Repeat in its entirety a comparisori of ordex71ng having the-
. children decide the order of two f1u1ds at & time by means of. .. .
. ‘ the marble test. This provides you with a/good opportumty to s
- x evaluate the chlldren s under;tandmgs‘g;f the previdus activi-
T

e NN

\\\-
p—
bk

| ) ty. When the fluids are properly orderpd Compare the results /
of the marble test with the spoon test’* The same ordermg . -/

. should be obtained. For some children. this may clanfy the’ .

1dea’ that, in Both tests, they were comparing the same prop- . .

erty in two different fluids. Ask“for velunteers to describe, if - -

. they can, the marble test in terms of the thickness or viscos- IR

my of the fluids. — e ‘

i 4

[ . / P ~ -~
. \ .

R R - y “
- .. / At this éoint, ask the ¢hildren to hand in their record sheets. ) P
' "~/ Save these and return them to the children for reference at the, - / .
./ - end of the lesson. i . -

v o N .
P ¢ [
, R

;
. 1{\’ctivity B

) . This experiment uses the set ‘o"f’t]e‘st tubes with their enclosed
t i " fluids and marbles. It is recommended that the class be divid-
. ed into groups of four, and that each group be giyen one sét of .
' o . [ four test tubes This permits each member of a g){roup to have

‘ L atest tube, even though-the gfoup will work together as a team
e to compare the relative behav1or of each fluid amd marble.




“\"\_ . »
- A o . ? > v N
et l v » s
¥ , / .
B Distribute Worksheet 7 and craypns of the same colors as the
_ f/ _ symbol$ to each child. - - ¢
o 7 - Lhcourage the childreh_to experiinent with the vials. The mar-

, ble will pass through the fluids duickly or slowly, the way
.o . _ they sank through the liquids in t 2 open jars. . Howeyer, by
- ' inverting the tubes, the behavior mdy be observed repeatedly.
[xplain to the class that the fluids used in the tubes are the
same ories used in the jars, and the same éymbols identify
each.

Ask the chlldren whether they can remember better when using .
only two fluids at a time or when usmg"a’il four at once. Shows
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, ask.what would happen if you
turned first one, and thén the other. Have them discuss possi-
ble.ways to~turn two tubes at & time,so that both marbles start
© down at the same time. The preferred method is to have one

/ child hold tivo tubes -- oné€ in each hand -- and invert them
simuitaneously. The two rate$ of descent can then be com-
pared with surprising accuracy. ’

Have each group order their j‘_our fluids according to their ob-
‘ servations.. 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, hold a dis-
- cussion reviewing the binary.comparison method and dispos-
ing of any remaining problems. Return their copies of Work-
o " sheet 6 to the children and have each child compare his new
resuits on Worksheet 7 with his previous ones.

86 »

97 . o




, Worksheet 7 - /' ' Ce . . A .
' : Unit 8 / Name___ - . :
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{csson 14: USE OF A REFERENGE OBJEGT FOR COMPARISON .

Q °
COMMENTARY - “

T Children are asked to experiment with paper towelmg to de-
termine its-properties. Modify the procedure descnbed below
so.that the children in your class are impréssed with the need
for a control object in their own expériments, Activity Bis
opt10na1 but is strongly recommended as a,reinforcement of

e Activity A.

MATERIA_LS

— 1 roll of kitchen paper toweling

— 5 or 6 large sheets of drawing paper

PROCEDURE

Activity A

LY

Give each of the children a single paper towel from the roll,

and have them name.the properties of ‘the paper, They will
- probably name color, sh_ape, and texture, but propertiesre-
" lated-to-the use of .the towel are also important. -

) 7T THOWIS THE TOWEL USED?

{

WHAT PROPERTIES MUS'IL IT HAVE IN ORDER TO
,DO THAT JOB?. (It must be flexible, It must be
able to absorb liquids, etc.)

‘Hold up a. single paper towel for all to see,
) \ ’ .
LOOIS AT MY TOWEL, 'DOES IT HAVE.THE SAME,
PROPERTIES AS. YOUR TOWELS?

- . Y WHAT ARE THOSE PROPERIIES? (Children.should )
) R repeat the list of properties.)

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




*Call for suggestions and'let the children try some of them:
.An example: )
LET'S ALL FOLD OUR TOWELS. LET'S BE CERTAIN
THAT THERL_ IS A NICE DEEP CREASE IN THE TOWEL.

Fold your towel in about half. The children will probably copy
your pattern, but this is not necessary. Referring to your
towel: _ e St

NOW WHAT ARE THE PROPERTIES OF THL TO}/X};:L?
After, children name them, emphasize that some properties
have been changed. The towel's shape and texture have
changed. Thereis a crease where it once was smooth. And
. perhaps its size ig changed, too. Other properties have not
been changed, intluding color and properties related to the
towel' s use,

& ¢

The fqllowing are questions recommended 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 ABSORB LIOUIDS
AND TT CAN STILL BE WRINK.LED UP

HOW DQO.YOU KNOW. "‘HAT IT HAS BEEN CHA\IGL‘D'P
(thldren will probably say that they remember, " Tf
so, pretend with them that you are a stranger who is
seeing a towel for the first time at this moment You -
never saw a roll of toweling before, so “you must\ask
the children about the towels on their desks.),

WHAT IS THIS?

WHAT } 1S IT USED FOR? S

WHERE DID IT COMf FROM? (The roll of towg—zling.)

HOW DID YOU G}éT SUCH A LITTLE PIECE FROM
THIS LARGE ROLL? (A child tears off a towel to .
show you.) . " ) .

100




HOW DID THE TOWELS GET TO LOOK SO DIFFERENT?
. . . '\ ) 'Cl . .
. A child may offer to fold the new towel, as.he did the first ¢
. . one, Hwshow you. Accept the offer, but insist on holding > ¢
- T, onto a second identical new towel .50 that you can watch the
. ' ~  change and make comparisons as the child folds the towel. v
After one isfolded, hold up the two towels and i1dentify them
. to tha children. ' : “ i .
THIS IS THE FOLDED TOWEL AND THIS IS THF
CONTROL TOWEL . K .
- " WHAT DOES THE CONTROL TOWEL TELL ME?
(It tells what the other fowel looked like before
it was cjxanged, and it helps you‘::_hec}\ the
" changes that are taking place.) - : K

'Activity B

» -
. . —

»

Call on three chlldren to participate in an experlment with

drawing paper. Have one part1c1pant name one property of

his paper, and have the othefs compare to see that all pieces
.. . o of.drawing paper have that propergy. Repeat until the partici-
pants are aware of a number of properties of the papers and. of
the fact that their papers are menfl,cal .

4
.

4 .Tell the class that each of the clulcxren in the e<pemment is*
going to make a change in the paper and then see Wthh Brop-
erties have been changed and which remain the same. " Ask

"the class o reconmiend a~way for all-t0 be sure of the way
the, papers looked before the changés are made. They may re-
call the way they showed the " stranger” hq a paper towel
looked before it was folded a ad while it was bemg folded.

] ‘Remind” them of the word "control. " Thev should use a control

5 ' drawmg paper now. The properties of the control drawing paper-

) should be compared with those of the papers to be changed.
All should ‘be found to be 1dent1cal. ¢

- -

Now ask one ChllC. in the expemment to tear his paper once
the second twice, and the third thrge times.

v o WHAT PROPERTILS (jF THE PAPERS HAVL 'BEEN * N
' CHANGED? . (The number of pieces of paper is
greater. ) ( N




2o

S ad

AN
Children may suggest that the size of the paper has been
cnanged There may be dxsagreement about this,"- P1e01ng
the paper togéther on top of the centrol paper may prove either
view, but it represents an important understanding of how a
control object can reveal changed properties, - - .
Have the class suggest other alterations that mlght change
certain ‘properties. These might include coloring, wetting, or
dropping the paper.. 3e certain that the children choose a
control object before they begin changing the propertles of -
their paper. )

LY

.
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Lesson IS: REVERSIBLE AND IRREVERSIBLE CHANGL‘S IN CI_.AY

-

2

[
L.

COMMENTARY

.

S

- N ¢

In this lesson, children identify the common properties of two

ot

. differently-colored balls.of clay, partigularly-the property of
‘moldability, This property allows the children to change and -
restore the shape of the ball, The Ghange in shape is said to.. -

- be a r’evers1b1e change After sphttlng each of the balls in two

’ . with a stick® children make two new balls by combining dif=

‘. ' ferently -colored halves, One of these is ideéntified as the

. control ball as ¢hildren compare itg properties with those of .

- the .other (test) ball. The control ball is set aside for later

comparisons, and the test ball is molded into a variety of

shapes. The ball~shape is then restored,. adnd children compare

proper’cles of the test ball with the control ball. The distribu- )

tion of colors is different. Children try to restore the color - -
dlStI‘lbl.lthﬂ of the test ball and find that they cannot do so. '

The change in coloris 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,
L j | MATERIALS - B - :
f o ' ' == for each child -- o V o T e
s . - equal amounts of blue and yellow (or any other
T two colors) play dough, clay, or plasticenes
- cofte enough for a walnut-sized lump of each color

_ S — | craft stick . A \
P . — 1 large sheet of newsprint . / .

" » | 7 PROCLDURL : : A pd

Give each of the children two wads of plasti‘c/:ene as specified
A 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, roughéy similar in shape, size and
. odor, « Similarities of texture fnclude both smoothness and
C . .pliability. Children may or may not mention pliability (sgueez—
ableness), so questiorns should be modified accordingly:

A [y

o

»

1635
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P | , & .
. WHAI PROPERTY OF YOUR CLAY CHANGES IF-
- YOU SQUEEZE THE ﬁé\LL WITH YOUR FINGERS?
(Shap

\

Class|demonstrates and a, child should be askeéd

EVERYJENE USE THE YELLOW BALL TQ SHOW ME.
to repeat that shape has changed )

DO YOU THINK THAT THE BLUE BALL COULD BE
CHANGED IN SHAPE TO-+£0OK LIKE THE YELLOW
ONE? \(Guesses ) . :
LET'S. 'I‘RY IT- (Reports from the children should.
tell you that both wads of clay can be changed
in the same way -- with fingers. Have the =~ *
childrep make up a name for this property.
"Squeei‘ablenes"'_ Is an example.)

NOW, CAN YOU MAKE THE YELLOW ClLAY HAVE
THE SAME SHAPE IT HAD BEFORE YOU CHANGED
IT? (Guessés.)

LET'S TRQ[ IT._ (Children should be able to ‘change
the shape\ into a ball,)
CAN THE BLUE CLAY BE CHANGED BACK‘TO ITS
FIRST SHABE" (Guesses.)

TRY IT. Ha\ye the children compare properties of
the two ball :

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

~ WHEN.YOU MADE _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.
ITISA. REVERSIBLE CHANGE,

164
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. If the children suggcét praéticabi@ changes, ”c':i‘;r‘ry ou! their
hrechons‘ox allow them fo show you., \ odify the iollowing
accorc‘mg tmeo chlldren' s respon se, - *

) - 5
DO YOU TH\’L WL CO[LD CH \""F Ti F (‘OL()R%
Or THL CLAY BALLS? (queuzen: )
‘ R . ..
' P W&I CHA\IGLD THE C'OIORS, DO YOU THINE & ,

DO YOU THIN!\ WE CAN CHANGE A'\iY or THE
OTHER PROPERTILCS OF THE CLAY AND THEN
CHANGE THEM BACK? * WOULD ANY OTHLR
CHANGES BE RLVERSIBLE? (Guesses.)

N “©

WL COULP CHANGE THE COLORS BAGK? oo
(WOULD IT BL A REVIPSIBLIL CH./\\C £?) (Guesses.)

HOW GOULD WE FIND OUT? (Try it by & 'mn-
menting.) * . - N

*

-of the balls;

LY

Distribute.one craft stick to each child, and ask for specu-
lations as to how thé tongue c epressor can be ueoo to finl
out about color changec .
f : . . )
Direct the children to cut cach of thie balls. cleanly in halves
with the stick. iave them put cach yellow half together with
a blue half. They now have two nearly- -identical plasticehe |
balls, Have %he children name the properties of the balls,
They are similar in size, shape, ocor, texture, color — and
eqoeciall{z, color distribution.
Ask the chlldx,en if thcy can think of a way to‘change the color
! Before you proceed:
L e

SHALL WIL!TRY TO CHANGL THL COLORS OT

ROTH BALLS? (With your guicance, children

should be able'to tell you that one ball should

be set aside as a control )

N

One ball should-be- set aside as a eontrol, " The other ball
should be flattened into a pancake. The children shoul. see

that they have changed one property, of the rlasticene -- its-
shape,

Ask the children how they ca:s change the test object

e




S

3 back to its ordginal condition == that is, to make it like the
v «wontrol.” When'they have restored the test object to the - .-
w : sbherical shape of the control object, have them compare the
. ‘roncrtmq of the two -- colors will be mixed ih the test
) vt . object, If children observe t’hls, ask them toetry to separate
.« . - the colors,” Allow the.children to play with the test pall,
v * making objects that 100k very different.from the control ob-.
‘ . ject. The-more they manipulate the pla st1cene, the more the
o colore il be mixed, The chlldren ‘should not be told this
while &, v ."ork .
- sve the children tell you some of the propertres of their test. R
" objocts, LConpare them with the propertles of the control
object, -
. ”!‘)W CAN YOU CHA\}GL YOUR TEST OBII‘CT TO
"ALT TI‘ LOOK IIKE TIIE CONTROL OB]ECT'?

. ' Ihev witl- succeed in restoring it to the shape of the control
' ball. #Suggest that thev try to restore the colors of the test .
bail to match the control.
. - . ™
Mfter the chileren have worked for a while without success,
someone v.ill probably say that it can't be cdlone. Suggest.
- ' " that they stoy now and put their balls aside., You might
wonder how the colors can,be separated, and ask the class
to help solve the preblem.” Maybe if they thought about it v,
SR " until tomorrow they could discover a way of doing it,

The next'morning return the balls to the cnildren and ask for
N new ideas, Try agdinto <eparate~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
v spersist in \vhatever they are doing by adding:

NMAYBT I SOMEO’\'I‘ HAD SOMT TOOLS AND WOR} ED
LONGIR THELY COUTD SCPARATE THE COLORS. WL
: ) PON'T HAVE S8UCH 'IOOLS SO THIS CHA\IGE Is
. ' IRRLVERSIBLE, . . .

_ Ask the children t0 suggest other changes which are revers-
- . . .ble or irreversible,

- .
. o . . . \
T £ ) .
* .Y . 10U ' \ )
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¢ *Lesson |6 "PROPLRTILS OF AMAGL CUBE

- COMMENTARY - T . _ o
Children observe properties of a’melting ice cube, andthen -,
compare. these with thé properties of a control cube that was,
replacediin a freezer. The experience ig de.s1ghed to rein-
force the children's understendings of control oqucts, and -
to have them see that changes can sometimes také place at
" hatural" (room) temperatures which do not take place at
T "unnatural®™ (freeang) temperatures. -
- -

¥ Cay " Lt e ™ o

»~

MATERIALS _ L ' T e a .
- 12 pla stic cont*nners (preferred) or 12 double ' R

i - 7./
. . styrofoam cups i L TF

i -~ .12 ice cubes in a freezer tray’

PROCLDURE ' . L
. . N ) : . X N

Divide the class into groups of three 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 plece it in a container. As you trans-
fer the cubes, discuss with the class that the corhpartménts
of the tray are about the same size and shape and that the
cubes are all about the same size and shape. As you do this,
describe td the class:

1 AM PUTTING THIS ONE CUP CONTAINING AN

IGT CUBE INTO THE FREEZER. IAM GOING TO

GIVE ANOTHER -- JUST LIKE IT ~- TO EACH GROUP.

. After the ice cubes are distributed, have the class discuss
the properties of the cube including temperature, hardness,
odor, color, size, shape, and others, As the discussion
progresses, the children will begin to include properties of
the liquid that is appearing. Children should speculate as

,1/ to the appearance of the ice cube that was returned to the
freezer. ‘Sustain the discussion until much of the ice has

melted. o 1()!:,0 3




. . . . . . /. » | * ) v ,

7 _Take the control icg cube from the freczer -4, show'it to the
. class. Some of it may have melted, anc more will meltas -
) . . ' discussion proceeds, But the control cube has not been -
- ’ *  handled by chlldron, so it will look different from the’ cubes
: o ) the chlldren have examined.: Have the children compare the
' oropemes of the contents of their cups with those of the A
control cube. Ask for explanatlons of the' differences. A °
discussion of ways to keep the control cube S0 that its size °
once shape do not changevmight be approprmte Children .
¢ might consider how the properties of the cube could be re-

stored. : . .
IS THE\CHANGT RLCVERSIBLE OR IRREVfTRSIBLE_? '

. . 0. . .
. . . .
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Lesson'|7: PREDIGTING "CHANGES . o SRR

- COMMENTARY ~, . L '

b

Use either or both of these activities as opportunities for
chlldren 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 tc observe cha ging .properties of mnilk,
Changes take place over the“ceurs of 48 to 72 hours, and
observations are recorded on charts\ This experience pro-
vides important background for later Nork with biological
: objects. " [ . o "’-'&
. . - “
In Act1v1ty B, chllc‘ren tou“r the ﬁlo):jrounc m\ locality to col- _ -
lect iéaves and other natural objects, 7‘hoy \s‘r\s\emhle these «

ds a collage (plcturo made by c,omblnmg various objects) )

. - within a butcher tray.. Lach chilc is asked to predict changes " -
- tllat may tdke place in the items of his collage, and to observe

.*{t over the course of several weeks to confirm his predictions, Lo

- . £ - A

MATERIALS - S - - S
L " - - '4 . - . ) 4

- e c== Activity A =- e

= g-oz.“pastcu}i*éeclmon—he;:negenlzed (or raw) milk, : L
s (Homogenized milk will not work,) - - _ .
A clear glasses of the same sme or P lastlc cgntamers. . 3.
;__: - p,last1c wraap : ot . )
S - 2 rtlbber bands or | marking pencil - .

»—~ several large shegts of newsprmt to be used as
¢ Observation Charts, . - .

N -

° - . .

-- Activity B. -~ .o ‘ “ 1 Co

« -

.— | papg. meut or fruit tray for each child . e
= glue- , . Loe .

-

-~ collected le'}ves, )weed flowers, acorns " stones,
shells, etc , ,

Aruitoxt provided by Eic
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" PROCEDURE

. Activity A '

Shake the milk, then pour equalamounts (about oné-half cup)
into each of two containers. Mark the, levels with rubber bands
or marking pencil, and cover the containers with -plastic wrap,
Ask the children to describe the properties of the riilk. ILi-
"quidity, lack of strong odor, non-trapsparency, and whiteness

are among the properties they might observe.

. Ask the class if they think any of these properties‘can be
changed, and how they could be changed. After discussing
this to the children's gatisfaction, consider with them:

IF SOME PROPERTIES OF THE MILK CH}\NGE, HOW )
COULD WE TELL? . Y, chil‘drenﬁwi‘ll-'sugge}ést“

C (Hopefull
. that a contro] object can be used.) -

Agree with this, and offer to put one container in the refriger-
ator-as a coptrd‘i quect. Tell the childrgnvthat, in addition to
a control object, they will use Observation Charts.” ‘Show them
a large sheet of newsprint that will be used to make ()bée_rva-l
tion Chart #1. In a.vertical column, record the date, the time
of day, and properties of the gubstances.' Téll the children
that they should plan to make new observations at the same
time tomorrow, and appoint & monitor to remind the class at
.the appropriate time. Place the control object in the refriger-
ator, and set the other (tést) object on a window sill or shelf
-~ preferably in a.warm place. T - R
. N . v \r;.ﬁ ."
Each day observations should be made at the same time. Put
each daily observation on.a new sheet of newsprint (QObserva-
tion Charts 2, 3, and 4). .The.propertie's of the test object
and+the control object should be listed in parallel columns
each day. - Each day children shdu_ld try to predict future
changés 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 paleé liquid) will separate from the curds: The
%ropert‘ies of texture, odor, consistency and volume will
‘change over time, ) <

-~
- - P
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Activity B

Have the children con51der changes as reversible or irre-
versible,
- CAN WE MAKE THE LIQUID MORE MILK-LIKE |
IN COLOR? HOW? (Childfen might suggest
stirring 1t and they should be asked to try this.)

CAN WE TAKE AWAY THE ODOR FROM THE LIQUID" ¥
(Chlldren should try any reasonable suggestlons )

o~

»

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 outside-to finish the1r
" pictures, Now, take the children out, to the playgfound to
+ . collectonly 8s many leaves, -weed flowers, pieces aof nuts,

.” pine cones , berries, small twigs, and pebbles—as-they- il
need for’ the1r p1ctures Use the MINNEMAST handbook)
¢ Living Things in Field.and Classroom, as a help in finding,
“callecting and. Ldentlfylng many items, if you wish, In the’
.cla ssroom, have the children: glue their collected objects to
their trays to complete their pictures, If they like, children
_ may share their objects and there is no need to use all the
. ob]ects if there are too many. However, it would_be good -
«if you could Subtly artange for all children to have some
objects.in their collages that would change noticeably and
. some that would not, Y

Cawt - p

IS

Di scu'ss their pictures with the children,
IF ‘WE HU\TG YOUR PICTURES UP ON THE
BULLETIN BOARD FOR SEVERAL WEEKS, DO
» YOU THINK WE WOULD FIND THAT THEY.
HAD.CHANGED IN SOME WAY? - (Guesses 8

! . DO YOU THINK THAT THE CRAYON COLORS
WOULD CHANGE?, WOULD THE ROCKS s
CHANGE? WHICH PROPERTIES OF 1HE ROCKS
WOULD CHANGE? (Guesses ) R

¥ 3
LN

WOULD THE LEAVES CHANGE? (Guesses. ) B

-
.o
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PREETY .
-

- WHICH PROPERTIES OF THE LEAVES DO YOU

- THINK WOULD CHANGE? (Color, texture, and
shape may be among chlldren 'S correct pre-
dlCthl’lS )

~ -

-

HOW CAN WE FIND OUT IF ANYTHING HAS -
CHANGED? (Guide the children to suggest
observing tke pchures over a penod of time.)

Allot a regular time each day for Qbserving the picture‘s‘;
especially the changes and ndn—change§ in them.

v

*




.+ ... lesson 18 CHANGING PROPRRTIES OF BALLOO\IS

o

. CO\/I\/IENTARY

The three activities of this lesson include a demonstration
of measurable change in size, a.demonstration of a change
* in pattern, and.an opportunity for individ&al expenmentatmn .
by the children. An inflated and loosely fastehed balloon
is attached to the chalkboard its shnnLage over a perlod 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 ends of the
»balloon (or cutlining the whole balloon) at given 1nterv-als.
. : _The chalk marks serve as.a control object insofar as ‘they
) record the balloon sizes at points of time before the end of
the experiment, The chalk marks provide the chlldren with
= . the opportumty to compare the sizes of the balloon at any
' of the glven pomts of time, . .
R o ‘
The ablhtv to predict change is emphasued in Act1v1ty B,

. where children try to anticipate the change that will take
place in a pattern you draw on a "balloon before inflating it.
In Actlvity ¢, children each L1ave the chance to en}oy dec-»

L v . 'orog:mg, inflating, and deflating a balloon of- the1r own w
.\xATErgIALs : k L Co
) - + . -
5 “— | long balloon for each child (w1th several extra .
— e as replacements) " . .t

~ 2 long balloons and 2 round balians for d‘emonstrat;on .

N N - -

, S~ =, paper clips

. - masking tapé * . -

P R several felt-tipped marking pens )
: " PROCEDURE : ’
e ~' " '9‘ . l *
Activity A . =~ .
’ LN

Show a partlally—lnflated long balloon to the chlldren and ask
them to name many of its properties, such’as its shape,” ’

A
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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 desirable that the°balloon deflate
gradually over the course of the day, it is importdnt theft you
do not seal the end too tightly, The seal should not be so
loose that you r'an hear the air escapmg -- but it should be

) ‘loose enough so that you can feel the leakage with your
mouth when squeezing the ballcor:.

be made by folding the open end up\:m 1tself or by twisting
the open end of the balloon once an then pinching with a

paper-cliy,. as shown below .

Such a seal can usually

ing tape w1ll rip the ‘balloon apart, Wrap a narrow paper

This ballbon should now .be taped honzontally to the chalk-
noard, - bl..t not in chrect ‘contact with masking tape as mask- <
sheath about the balloon and tape this sheath to the chalk~

board. The tape and paper’ sheath should be near the:blowing =
end,

1
-
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~.  ARE ANY PROPERTIES OF THE BALLOON CHANG- oo A
ING? WHAT ABOUT THE SIZE? HOW CAN YOU ’ R B
CHECK TO SEE {F THE SIZE IS REALLY CHANG-— ’

, ING? (As the children watch the balldon, they

-~ __ " . should not obsetve a.change;) ’ )

\ - f
Let}em\ suggest a method by which they can test whether \\ }
the length oﬁ"n\e\balloonﬂhangeS»ornnot They may suggest :
that two marks be ma\dE‘omthe chalkboard, one at each end \
of the balloon. Have one chlld\‘ake\such marks, Ask him
to be careful not to touch or move the kElToon Have a few
‘more children follow him imm ediately in making mar You - o
might find it helpful, too, to draw the outline of the balloon~ e

. on- -the chalkboard as a sort of control for later comparison.

AcS

(’

Then at regular mtervals&(of approx;tmately S or I'0 minutes,
depending on how rapidly the. balloon. éieflates) have children
observe the length of the balloon and make new. marks. Your
questions should help them see that the mark s do. hét reach
or- overlap with those made 5 or 10 mmutes before.

-

i)

When the balloor has de lated cons1derably, ask the children ooc
to describethe T ch*h‘g‘eﬂ:h'eYhave observed;— By plasmg_thelr :
handssat the chalk marks children ¢an-compare the sizes of

. the balloor at any two spe01f1ed points of time, -

Activity' B L R :»’i; e A
In the prev1ous activity thldren observed changes in balloon L,
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. Usmg a felt- tipped pen, draw’
the appropnate design on dne long balloon and on one round .
balloon. Hold oné of the deflated balloons‘before the chil-" e

— ‘dren to deseribe its properties; among thent the pattern of
the design., Hold the second balloon before them, and ask
for their comparisons of the shapes, sizes and designs on
the two balloons. Then'ask the children to predict the’

" appearances of each of the balloons when they are inflated,

i

S

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

Co . 3 T .
' : ' 1Lo s
- 09:) . .



DESIGNS FOR LONG BALLOONS
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.WHAT DO YOU THINK WILL STAY THE SAME?
. WILL THE DESIGNS CHANGE IN'SIZE’P WILL
N ’ THEY CHANGE IN SHAPE?

Now inflate the long baglloon 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
s ON'THE ROUND BALLOON?

WHAT DO YOU EXPECT?

Follow a similar proceduré-with the round balloon.

Activity C
. I -
The children will enjoy experimenting with their own balloons,
" Give one balloon to each child and let the class repeat
Act1v1ty A with paper and crayons at their desks.- Each child
cah watch his own balloon change in size by comparing
drawings of its outline at'5 or lO-mmute mtervals

? . Iy -

~

Later you might allgw the children to deco_rate their own
balloons with felt-tipped pens, and to observe the changes

. in the designs as the balloons are increased or decreased in

° size, T )

v A
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EESBRRN CHANGING AND UNCHANGING PROPLRTIES

PURPOSE L s

.
.

Dlscovery by the chllgl that although living orgamsms
change contmuously they retam a biological identity,

-

x>
COMMENTARY , ’ ] v R .
During their growth cycle all-forms of life undergo many
changes. Changés of the properties of living forms are
continuous, By continuous we mean that changes are not -
apparent when obser(ratlons are made i quick succession at
any time durlng the grow*h process Comparison of obser- = . "
o vations separated by longer, perlods may show change, but
the biolbgical identity of the living form 1os retained through-
“ out thé.changes, If an organism develops by an orderly >
process of cell growth and multlphr*atlon,‘the biological o
1dent1ty of the: orgam sm is retained cduring its growth ‘and )
“development; that is, it remains the same 1nd1v1dual In o
_ this section children do not work with*a’ precise definition of
biological identity, but'they are guided to observe that some .
properties of living forms change continuously..
LN < . ’ x
»The hving forms to be investigated in Lessons-19, 20 and 21
are a plant, @n inséct, and finally the child himself. These
lessons are to be donc concurrcntly rather than in succession,
.- .
, SincesLessons 19 and 20 take days or weeks to complete, “}0\ 3
~ other MINNEMAST lessons should be conducted during the /
*same time,, /\ good plan 1s first to snt up the experiment for, /
Lesson 19, While the children are makmq daily obser\rauon‘/ ‘
_of the germinating seeds, they can also discuss and examin®
the changing insoects, lhe plant obsarvations take about one ;
week to ten days and the insect observations two/wéeks to .
one month., However, the children will want to ,contl ue ob- L
servi.g both the plants and animals, so clo/not chscard any )
as long as t'hey grow woll and Drov1cp/i”nterest ,

- L N

NOTE ] / ,
) Senci copies of the, lotter,on “the next page home with tmhil— s :
dren as soon as you be/in teaching thlqg\s\ec,txon. This will - - . L

give the parents ay or two to find the items the chlldron .
are requestec t/brmg for Lésson 21, - ) ) ,

-




"turndy to you. )

Dear Parent:

(/ . o N <

In recent weeks, as pert of his studies in the MINNEMAST unit, Observ-
ing Properties, vour'child has learned a great deal about the characteristics of
valious objects, He has learn_eci that some properties of objects change and
that others do not change. He has learned how to test for a hidden vroperty,
as i~ 1 live battery. He has foynd that some changes are reversibl: and that
others are not. And he has had sbme experience in predicting the changes that
will take place over 4 period of time (ghe melting of ice, ~the souring of milk,-
the drying up of a leaf)., ‘

-

Most of the€se studies wére done witﬁ“inani'm‘ate obj ecté, but now your
child will be studying the changes in living things. He will see how seeds

_ germinate and grow, how mealworms change externally from larvae, to pupae, @

to beetles; and he will see how he himself has changed in size and a’ppear-’-,‘:k
ance, and how. he will continue to change. N :

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

AN

—_a picture df your child as a baby or toddler .
- . < . \ . ;:. © .

—_a small item of clothing he has outgrown, such as a shoe, a
sock or a'sweater SN
R S ; . " ‘~ N R ‘\ S ~
— an article of apparel (perhaps discarded by another member of . -
the family) that is much too large for him. . .
By looking at pjctures and by trying on clothing, each child will recog-"
nize some of the changes in size and appearance’that are involved in human
growthye. ... s © . L '

i

< B b

* -

. \\Any assistance yaqu give'to this leé‘spn will be very m@ch 'appreciated,'
but pleage do not send valuable items because many children will be handling
them, ?Y(B_??“;gure that the:child's name is on each item so that it can be re-
. ‘ . ‘ ; Cordially,

o

Teachgr

n

*
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CHANGIN‘G AND UNGHANGING PROPERTIES :
(Books appropridte for use with Lessons 19, 20, 21)
L2 . ’ \ R N

Marcher, Marion

Bancrdft, Henrietfa..
Bra‘nl‘ey,A Franklyn
Johnson, Ryerson

y

~* Jordan, 'c.He}én T.

M cClun'g’, Robert )

- Schatz, Litta -
‘ Showers, Paul -

~

Snavely, Ellen: .

_Th"ayer, Jdane

Trésselt, Alvin

‘\
Py
“

. Zolvtow, Charlotte

Krasilovsky, Phyllis

. =< for teachers ‘~-

Monarch Butterfly

-- for children‘ —-—

Down Come the ‘Leaves

_* Rain ahd Hail

. Let' s Walk up the Wall

How a Seed Grows

. The Very Little Girl -

Sphinx «
Tiger '

" When Will My Birthday Be

‘How Mariy Teeth

A
7

"- Shoes for Angela

.

Balloons
"Hide.and Seek Fog
"Hi! Mister Robin *®
Maple Leaf ,

. . / N -. ‘
SkLWas Blue

L
.

D

*

.,

Sandy and the Sevenieen

" Lothrop, 1962:

:
" Holiday, 1954

-

- Thom, Y, Crowell, 1961

f

. Thom. Y. Crowell, 1963+

.2

*Ho’liday House, I‘96'} .,
R
Thom, Y, Croyvell, |

| o)

Doubleday,. 1953
. o [}

‘I\/_Iorrow, 1949 .
Morrow, 1953 ./~

‘McGraw-Hill7 1962 ..

Thom. ¥: Crowell, 1962 -

Follett Publishing, 1962

-

Mort w; 15955

L.
B L
.
-
“
=

Lefthrop, 1965
Lothtop, .1950

'

e

Viking, 1953
(Ir, Lit, Guild)

960
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.JLesson 19: EXTCRNAL+«CHANGES IN PLANTS

COMMENTARY b . ‘

Plant growth and development is seen mo st dramatlcally in a
germlnatmg seed. The change from a small dry object to an
elongated, rapidly-growing seedling with roots, stemrand .
leaves takes place within a few days.. .Edch,child sHould
grow his own plant and obserye it every day. IIe should be

Q’i' helped to see that while all its visible propertres change, -
the plantis at all times the same: l1v1ng 'organism,

The seeds listed below are easy to procure Thpy are rela-
tively large and easy to handle, - and they produce attractive
young. plants, Other secdc vou or-the childrén'might like to
try are grapefruit or flower seeds: Some teachérs have used .
seeds from the Halloween pumpkm. Some parents may‘be
able to supply seeds. You should plant a few extra seeds in
case some of the children' s do'not grow, Commercial seed

-

Gompanies are your best source of flower \seeds, Vdriows . * agn-

kind; beans an\d peas are packaged”for grocerles These

are if¥expensive and can be used but you should try out a few
first to make sure they are still v1able See the MIN NEMAST
handbook Living Things in Field.and Classroomo, for further
information, a.

~ 7
- ‘ )
If this lesson is begun on a Friday, results should be evident
before the end of the next week, . , L

MATCRIALS | ' S

-=- for the class -~
. - | roll of kitchen ‘tow'eling. Do not use the poorer
grage 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, radi sh,
grass, and squash, (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,) A ‘ -

¢
.

-~
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.- story, “Sux‘pnse Package . . .

[
~- . -

, -~ morning glory seeds and nércisst‘z‘s bulb (optional)

-- for eaeh ch'ild _—

~
v a,

f - small transparent glass, jar or plastlc contamer
. . ' . v )

‘; - n1eghifying/z%ns o v

-

PROCEDURE S

-

_ Give each child several dlf{erent kinds of seéds, a section of .~

, kitchen paper toweling, and a, small container. Tell the chil-

N dren they are going to plant these seeds ir the containers, but
first ask them to describe the properties of eggh kind, of seed
includidg its shape, size  color, hardness, matkings or °

. groouls. Label and save <cae seeas of each kind, These

seeds should not be germinated, but should be saved for ref-
ercnce by the children, &,

L

‘Now show the chlldren how to plant the seeds, Have them
press each seed against the insideé of the glass or jar with a'
wet wad.of towehng in such a way that the' seeds can be ‘ob-
“served as they germipate. If a single piece of paper toweling
does not keep- the seeds agamst the glass,. stuff another piece
. 1n the center of the jar. The drang shows the arrax’lgement

Seeds germinatin . in jar.

(3
.
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[

" Tell the childrén that the paper toweling must be kept moist,

They can do this by putting a little water in JIhe bottom of the
jar.and then 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 hag.) When the children
have finished plan.tmg, have them mark or initial théir 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 records-on a folded sheet
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 YQUR

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 RLACED SIDEWAYS AND-SOME LENGTHWAYS, 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 THE SIDE? WHAT DIRECTION
DID THE ROOTS TAKE THEN? DID ALL THE ROOTS GROW
IN THE SAME DIRECTION? WHICH DIRE TION’? (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 THE._Y ALL GROW

: 124
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OR TURN IN THE SAME DIRECGTION? (Yes, aftera
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 recordings.are made, you '
may wish to have the class discuss briefly the.changing prop-
erties of their different plants, Have them make compansons ’
of each germmating seed with its appropriate referem,c 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?

7

References to their seed notebooks should help the children -
recall that the same plant was a seed:a week Before, The
class should recognize that although the plant looked differ-
ent at different tlmes, it was always the same plant -- its
blologlcal identity was retained., If you use several kinds

of seeds, the children can see that not only the onginal
seeds, but also the seedlingsy are different.’

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

" DO YOU THINK 1HESE PLANTS WIiLL CONTINUE TO °* - ’
GROW WELL IN THIS PAPER TOWELING" (Predic- ‘ ‘
tions.) °

. g




k) . ’ — ,«5
"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 soil.) : , / '
Have the children do this, if you wish, reminding them to 4 :

water thé plants and to make obsérvations of them from time
to time. | '

Read the story, "Sufprise Packages, " to the .children &nd pro-
‘ vide sOme morning glory seeds and a narcissus bulb’or two
for them to plant and care for, as the children do-in the story.

Children will enjoy watching the growth of theﬁé interesting
and beautiful plants. ) .

-
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SURPRISE PACKAGES

. . ~ . s

Sue” and Sam are twins. They were talking about a very inter-

.

esting event -- their Birthday, Sam sald "Just think, Sue, tomor-
row's our birthday. Wo 11 be six years old' I wonder what presents
we'll get. Just because we'rettwins, people always seem to think

we want the same presents." -

"Well, you want an ereEtor set, and:1 certainly don't want one
of those," Sue said "I hope our presents are all dlfferent this time.

But,. even if they > aren' t<I 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. Trom Grandmother there was..a blue sweater

for Sam and’a pmk sweater for Sue, From Uncle Joe there was a

colonng book for Sam and a coloring book for Sue. From Mother and

Dad there was a pair of roller skates for Sam and a pair of roller

skates, for Sue. The two children looked at each oth'er and laughed h 7
because -- just as they expecied -- their presents were all very

much alike, ‘

PO
Py

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

"Wait," Mother said, "there are two more packages here,

They are from your Aunt Laura. "

"Oh, ,909dy, they dop't even look alike!" Sue shouted.

"My package is small and it rattles when I shaké_ it, "Sam

said, .

"My present is in an envelope, and it rattles, too. I wonder,

what it could be?" Sue said, : |

| . 128 oo
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Sam hurried to open his boxé When he opened it, he looked

ST ' ' disqppqih;ed. "Look at these things. They're brown and they look -,
‘ “like onions, " he said, ' ; AN )
Sue Was even moxe dlsappomted than Sam Inside, her cnvelope )
therc were small, round, gxay things “that looked like no fun at all
. "Aunt Lauru always used to give us-things that were mtoxeqtmg
s - B
Mother, do you know what these thmgs are?" she asked,
.- ' ' oL * . "Yes, IthinkI know what they are, " Mother said, "and | - i
‘fhmk -=- if you're. not in too big a hurry -- thmse Dreqents will be
pretty interesting too But, hoxc let's sec what Aunt I.aura has
written about them on the back of this birthday card, * *
’ - Then Mother read: ' IR
Dear Clnldron, : ~f3“‘
' T L This year I think vou are old cnough to enjoy -
these presents,” which are different from any .- o
. I've cver given you. ' Thesé presents.will grow
s ) and change, ,These changes will take time, but
there will be some surprises about them. Your - LV
< \¥oi:her will.show .you how to take care of your ‘ o
presents, but she will not spoil your surpnse
by telling you what will happen.
Y ) . . .
* With love,
» a3 .
Auat Laura . R
r ' < R :
The twins were very curious. These presents certainly were .
& different from any they had ever received before. Besides, Auit
Laura's letter sounded so mysterious! ‘ . <
% §; a
¥ . . R . * l 19 . e )
- . "’ Ay
130 . )
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) . . i .. . .' . . /-/
. -"What do we do with them, Mother?" Sam asked, 7

’

/ -
1\/’other brought out a shallow bowl and put it on the k1tchen

table, " Brmg some of the“smaller rocks from your collectlon, Sam, "

-

she said, r‘ e

5 )
Sam brought the rocks, and \/Iother asked him to put them in - . ‘\*

the bowl so that they would ‘reach nearly to the top. .Sam did this,

Then Mother helped him arrange. the brown things in the rocks. ‘Sue T e

. _ < . T _\:g‘.:f
S : . ' noticéd that the rocks held them -up straiqht. . -

“ > £y - - R * -
\\ . o,

. - "Now get some water and f111 the bowl so that the water touches LT
AN
N : the bottom of the th1ngs, " \/Iother said.” Thén she added "Why

- ~ don't we qive your things a name? We can't Just go on calhng them
\\ - 'vour th1ngs ‘all the time,"

7

$# -

Sam and Sue though‘t for a minute and then Sue said, "Let's

- -call them 'our surprise packages.' Aunt Laura said there would be L
2 ’ EN - )
. . < - . i " K . “ e . . . <, ¢
some surprises, ! : . . - . v

*
\ K '

\){other put the bowl with Sam's surprlses" on a sunny W1ndow
sill, "Now, Sam,." she said, "you must see to 1t that there is al= . T St
\ AN .
ways water in the bowl -- but not too much water ""‘OﬂlY&tO the

\

o bottom of the’ surprlses " Then she turned to Sue and said, "Well,

"Yes, they're so sma Mother Idon't see what good they

nge as Aunt Laura promised?" '

[

. "Oh, yos,“ Mother Sald, vy
you == but it will take a while, Here

" in the bottom of this flower pot!"

>
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"You didn’ task me for any of my rocks!" Sam rem mded Nother. .

- al

N ""Please, may we have a fevy of your rock's? " Sue asked,

*

i Sam‘noddecl and Mother éaid, "You will get them back later, "
v = . "y T , ' &
So Sue put a layer of'rock_s in the bottom of the pot. Then she

filled it with soil from the yard. Wheri the.pot-was nearly “full,

‘Mother told Sue fo put in het sururises and to cover 'them with a

~

liftle more 5011 "Now pour a llttlra water on the 3011 very slowly, "

Mother saxd When that was done she put the pot on the window

sl besxde Sam's bowl, ¢ 0

N

. "\’ow tell us what's going to happen," the twins teased and

begged. \Iother Jusf shook‘her head and smiled, "

l‘ . »

K .

"~ "We might as well try out our new skates, then '=Sam said,

"'She isn't going to tell us," - o o ‘ «

~t
L3N

So Sam and Sue took tjlelr hew roller skatcs and went out31de
to practxce using them, They skated all mornmg. And in the’ after—
noon there was a party with games and prizesy There was a blrthday

cake too, and ice cream to eat-with 1t It was such an exciting

day that the twins were very tired by oedtlme, ath«fell fast asleeb

in practmalIy no time at all, .

-

But the next mommg,‘thcy Wone up - bmght as ever —-yanc‘

-

. hurried to the ‘window sill to look at thelr surprises. ™I don't see

-any ;hange, ">Sam said, "I don't.see anything different, either, "

.
. A x

Sue said,

¥ ’

The next morning, and the morning aftedi‘ that, they lookéd again,
But still nothing had changed. "\iy qurprise needs some water, i
guess," Sue'sdaid, Sam thqught his chd oo, so they added a httle

water to the bewl and the pot, : @ ' //_

« . 12

\ L
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On the fourth morning, they completely forgot to look at their  *
_ § O

. o
surprises and Mother had to remind them,
L ’ ) s

@ . ¥
When she did look, Sue,oalled out,, "'Mother,‘/'come here and

- looks Yuu rome, .too, Sam, Something is happéning in my pot!_‘ , P

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

i

‘dancod around with exc1terﬁent - ‘.

-~

Sam was excited, t@o. "They do look\hke httle gray hats 6n . e

-

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

‘ "We 11 have to watch and see what happens to those, bumps,

Mother sa1d ' C ; e ‘

. . ) ) 5 ; . “~

: Then Sam. looked at his bowl Nothing looked diffgrent. He Y ‘
walked away, trymg not to show his di sappOmtment

<

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

white 'stems.were longer. The hats were still on them. Theﬁ“she
5

luokea at Sam's surpri’ses and called-out, "Sdm, ‘come here -Some-— JEL N

thing is happenmg in youx bowl, toof“ .
. 3 . : {
Sam came running and -- sure enough -- all*‘around the edge
of his brown surprises_little white roots were begmmng to show.
’ J\nd now every day, the first thl%the twins did was to look at the1r
surprisés. Each morning there were changes. - _ ,

.

- Within anothe - week, Sue foupd little green leaves pﬂshing‘off‘ ’

the gray caps. The leaves began to unfold; . .

At the s‘ame txme Sam's surpnses w’ere gettmg more and more

wh1te roots ‘that grew down and dOWn among the rocks like thin \

threads or strings. And one day .he found green leaves begm_mng to '

comé up out of the tops of his surprises, too! "Look," hesaid
ne P . . Y -
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el Ch proudly, "they re flat and stralght and green, hke onion leaves, 'But

-~

they don't smell llke on10ns at all. " ) . ,
. v 'J\ . - - S ) T

After several green leaves came on Sue's surpnses, she notlced

« that the ends of the stems had begun to twist and curl "Why_are they .
IO+ . .t
tiis'ting like that, Mother? " she asked. o . : :

[y

" "These are.vines," Mother.said. "They need something o
climb on. , Let's fasten some string$§ from a_stick in the pot to the -

L« top pf.the window and see vvhat they will do."

! Sue helped \/Iother fasten strings from the stick to the top of L

- . the w1ndow w1yape. In Just a- day or two; the vines began twigt- . .

. ing around the stick. Sue said, "Sam, if you watch hard enough

bad

you can even see the vines wlndlng themselves around. " Sam
e ¢ P *

-"laughed He knew they weren't grow}ng that fast.

*

3,

Then one day the heart shaped leaves on s; e's surprises were,

v &

‘ ‘turned toward the sunlight, And another morning she saw a shape ' ’ , -

growing from the stem that was dlfferent from the leaves. She called .

. to Mother to come and see it; .. | o “ -

e . - . ); -t . ! . d
, . v . \ : .
. . R A T . v a . *
‘ : WHAT DO YOU THINK IT W/S? eo . o
Sam was watching his’ surprises, too.. The roots and leaves ‘ o L

were growi\ng longer every day, ‘He po ed and peeked around 1n51de
A
N the JJeaves, and suddenly his eyes were popping., "“Mother, look

' . -he called out "I've found somethlndl that's'not a leafl" It wasa
* : .- . ’ — .
B A long, . bumpy, llght green thing, ,/ .

LY e . - f °

. ) "What‘ is ito. Sue.asked,e a/é she came running. .
- i‘ Y l‘
{ - “ /




£
v

)%

" Aunt.Laura. She was coming to visit them very 'soon, The twins

: surprises did. . I i

A

DO YOU KNOW WHAT SAM HAD SEEN?.
. . - B 3 -

@
»

" That afternoen\Mother had a long.-distance phone call from «

were very happy. "We will have something interesting fto show her, "

gue said, ‘poi~ting té the surprises -(' -2 " {F../
t "Maybe it will be even more 1nterert1ng by the t1me Aunt Laura .ol -
gets here, " Mother sa1d ) , - .

' .

_Sue didn't understand that when Mother s d 1t but the very\
next morning, there it was' One of the d1fferen shapes on Sue's. - -+ ..

v1nes -~ one that was not a leaf -- had opened It was a beautiful

’ 1 +

~

blue morning glory,
‘ ‘ ) o IR

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

hY
Sue was very excrted but Sam was a little d1sappointed about

l’ns surpr1 ses. I‘hey d1dn't have any pretty. flowers on them as Sue's
14

s e < . -

But on the very day that Aunt Laura was -coming, Sam woke early:
and went downstairs to look at the plants in his bowl, \ ' '
. . *' o A ’ n , \

CAN YOU GUESS WHAT HE SAW? .

:
{

There nght in his bowl, onerof the knobby things had split
down the side and a lot of white-flowers had ‘burst qut. Sam let out
a yell and everyone came running, After they admired the flowers on

Sam's plant, Sue'.said, "I smell .so_meth1ng good -~ like perfume, Is

—
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~

it coxmng from your new flowers, Sam’> Um ~m-

Do they have a name; Mother'> "

~
i N »

"Sam's surpn

*;
o . "Yes, " Mother answered.’

in it and these Lovely flowers grew out of them,

LR

m they smell lovely

R

se package had bulbs

a narcissus,
CN

13

hY

The flower is called

~

. When Aunt Lavra arrived, theé twins told her-all about their
' surpri!e'packages. "Thank you for sending such interesting presents, "

. .

Sam said, ' ‘ .

: "And thank you foy sending us each a différent kind of surprise
: ) L

package; " Sue sajd, " Thesé were the only b1rthday presents we got ~

~.that weren't alfke!" | : . -

> - 4 : he

Then Aunt Laura gave them each a big hug. .

\ =3
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Lesson-20: EXTERNAL CHANGES IN SMALL ANTMALS.

SN

COMMUEN TARY
The idea of the contmmty of blologlcal 1dent1ty through
rather dramatic changeé in external form, which began in
Lesson 19, is reinforced ‘here in Activity A. The children
observe mealworms changmg from larvae to pupae to beetles
(adults). The eggs are too small to be useful for observatlons
here, but the children will be able to see three stages of the
Jlife cycle. : :

. . , N

t * B e

- Pieces of cast.skin,
. , larva, pupae, and
«}? g — ° adult beetle of the -.
5 , Y : mealworm (slightly
g S enjarged). :
AN % , ‘
If you have caterplllars (or cocoons formed by caterplllaxs .

‘collected for Lesson 4), the change in these little ahimals
from larvae to pupae should be a subJect of Act1v1ty B,

b

MATERIALS .
N . R . * ) » »
- 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 purcha sed from biological supply

houses, but this would pro%ably prove more expensive.

_There are nmany good biological supply houses, of which

the following are only a few: Turtox General Biological . .

Supply House, 8200 South Hoyne (Xvenue Chicago,

Illinois, 60620% Carolina Blologlcal Supply, Elon College,

North Carolma ‘and Central Smentlflc, 1700 Irv1ng Park 3

Road, Chicago, Illinois, 60613. . T

: -

-




-~ tranqoarent plastlc shoe hox or wide- mouthed
glass’or Jar of at least one-quart capacity.

~ slices (I/4 to 1/2" thick) of fresh carrot or apple:
— enriched baby cereal,’ cornmeal or dry bran cereal
~ paper toweling - o . )

.= small stone or block
PROCEDURL T - , S
», Activity A ' . ‘ . - .

Transfer the mealworms to the large plastic container which

ha~ been half-filled with cereal. Put one or two slhices 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 bloc} so that nothmg protrudes over the top or comes too .

close to the edge of the contamer. .The larvae and adult ) -
beetles cannot climb the plastzc Sides, and the beetles do
not fly, so these animals are easy to keep 1n jars. They-
will- cluster under the fryit or vegetable slices, and they
also 'Wwill crawl intg the pdper towel and make holes in jt.

131




Check the culture every other day or so and replace fruit

or vegetable slices when they dry out o7
W1th1n a week or two mealworme (larvae) from the pet shop

- may change into pupae. - In ten tq 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 graphlc 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 hotice that the adults can move
.rathercfa st at times, but that they do not jump or fly.

Some questions you might ask to encourage the chlldren to
observe more closely are:

W'HAT COLOR ARE THE LARVAL?

HOW DO THEY MOVE? = I
HOW MA&W'LEGS'DO THLY HAVE? ’ - \\

) HOW ARL TIIE PUPAL DIFFERENT FROM
THE LARVAL?

(=4

DO THE PUP}\E HAVE LEGS? (Yes, they .
are folded inside.) .

L4

+ T >DO THL PUPAL GRAWL AROUND? . - .

DO THLY MOVE AT ALL? HOW CAN WE
IND ©OUT? ~

Ask a child to poke one gently with a pencil.

HOW DO YOU KNOW THESE PUPAE ARE . _
- CHANGED FORMS OF THE LARVAL IN THEL L '

JAR? 1 4 3 a

&,




. DO YOU THINK THEY WILL GHANGE ANY
MORE? WHAT WILL THEY LOOK LIKE THEN?

‘WHAT COLOR ARL THE ADULTS THE BEETLES"
- HOW MANY LEGS DO THE BEETLES HAVE? ;

ARE THEIR LEGS IOI\ITED" S

N

@ HOW DO THEY MOVE"
' WHAT ARE THE LITTLE RODS ON THE BLETLE'S :
’ HEAD? '(F\'-,\elers ) .

. WHAT ARL THE FLELLRS FOR? HOW CAN WE
FIND OUT? o

S PR

Have a child poke a pencil or a fmger gently necar the beetle's
head.

HOW DOLS THEL BEETLL HOLD ON TO THINGS?

”

S
-

If the children can't find out by themselveé ask them to
“ look for the little hook: on the beetle's feet as ,1t clings to -
a penmlvor fmgor . ' 5

DOES THL BEETLLC HAVE WINGS? CAN IT FLY?
* . ‘a ) &
Let- a beetle cling to dng—: of your fingers, then hold it up-
*  side down and prod it gently. The distutbance 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.
'\
»1S THE BEETLE S .BODY ALL ONE RIGID PIECEL
"OR IS IT JOINTED?

133
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- Activity B

1f 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 thé larvae grow they become,
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,

.
.

".1f a child collects a caterpillar -- along with the pla nton
which it is feeding -~ and brings it into the cla ssroom, the
‘caterpillar will soon form a cocoon, probably in a few days.
1f 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 of form;
the,‘\.II§I.&E AAST handbook for futher suggestions,”

See
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Lesson 21: CHANGING PROPERTIES OT HUMANS

COMMENTARY -~ . Lt

'Hé‘r‘e‘tﬁg children have oppértunities to observe changing
properties in themselves, In Activity A they describe them-
selves and-make $ome predictions about possible changes in
their appearance, 1In Activity B, using some of the items
requested in the letter sent home at the start of Section 4,

the children exarine evidence of how they have changed and *

of how they will continue to change, In :i\cti)vity C they use
baby pictures to §ee some of the.cha nges. Activity D, which
‘concludes 'this unit, reviews some of the children's-leamings
ina 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 forthem, and pigtures-of themselves as ¥
babies ‘or toddlers, '

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

PROCEDURE "~ . .

Activity A

) LET'S PRETEND WE ARE WRITING A LETTER TO ..

. A MARTIAN, WL WANT HIM TO COME AND
VISIT US. 'IF HE CAME, HOW WOULD HE KNOW

* PEOPLE FROM HOUSES OR TREES? HOW COULD
WE DESCRIBE OURSELVES SO THAT HE COULD
'RECOGNIZE US?

. List the children's replies. Some suggestions might be that
a person-canrun, has a head, clothing, etc. The descrip-
tions of thei; 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 head with a nose, mouth, two

v e > .
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eyes, two ears, hair and teeth, Put this hst into the letter,
At the close. of the letter, invite the Martian to vi sit your
class of ch11dnen :

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 chzldren '
, will still look the way they do now,
" WILL YOU CHILDREN STILL LOOK THE SAME T

A YEAR FROM NOW? s
e : . Gy .
Review the list of human_‘charééteristi‘cs om-.the.let’ter
-, ) written to the Martian and ask the childrenzto predict in
B what ways they may have changed. They will have changed
in height, weight, size of feét, and number of teeth,

HOW DO YOU KNOW YOU WILL BECOME TALLE{R?

S TAT
. /WERE YOU EVER SHORTER THAN YOU ARE NOW?

T e

»t

WERE YOUR FEET LVER SMALLER .HAN THEY ARE
NOW‘) ’ * - 2

- ‘ HOW. CA\I YOU TELL THAT YOUR ‘FEET ARE NOT THE
C T : SAME SIZE THEY”USED TO BE? .

" . COULD WE TELL FROM OUTGROWN CLOTHING"
: L FROM PHOTOGRAPHS? FROM FAMILY CHARTS
OT YOUR HEIGHT AND WEIGHT"
\ NE YOU HAVEN T ALREADY BROUGHT SOMET?!ING
». " YOU USED TO WEAR WHEN YOU WERE: A BABY,
"TRY TO. BRING ONE THING TOMORROW THEN .
WEWILL TRY TO FIND OUT WHETHER WE HAVE S
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Activity B GLOTHING AS LVIDENGE OF GROWTH AND CHANGE

. Use the articles of.clothing the children have brought to,
« . ™™ school, . Mark them with their nafes or initials. Collect
., ’ these items in a box (Be sure to label all photographs and -
E . . ‘put them in an envelope in a safe place where the children - '
- = will not see theqm until the next activity.) . ~e .
« - '%';;’*‘ v o . " ' ) ‘
Omne way to handle this activity is through dramatization. Ask
. “for volunteers to play the parts of the parents, You will need
@& to select thechildren" from those who brought outgrown
° clothing. Tell the children to pretend that mother is unpack-
v 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 have outgrown their old clothes, . -
> "Pparents" can make appropriate comments, such as Father:
"What, another pair of shoes! Why can't you wear these
shoes?" \ e .
If someone has brought something too large, then "Mother"
~ . can say: "Let's see if this fits," "Mother" may then comment
that the child will “drow into it" later. You will need to
. repeat this until all children who have brought articles and
. S . "who want a turn have had it.

s Activity' C PICTURES &S EVIDENCE\OF GROWTH AND CHANGE

L . - 4 p

. — Make temyporaby mounts of the photographs on separate sheets |
. of paper.” Ask the class to identify the person in each picture;
."‘he owner must not tell, Compare a few photos with the ch11- .
dren whose pictures they are. “-
AN - ] ) .
HOW HAS HE CHANGED? v .

_HOW: HAS HE NOT CHANGED?

[y

.. " If the parents of your children.cannot supply many photographs
™\ " use picturgs of kittens-and cats, puppies and dogs, calves
and cows,fetc,, 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.impossible to believe that teacher was

) . i ever a baby.! ; ‘ 14 0

-
-
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Conclude the unit by reaxling the stoxy,"'i.m Unidentified .
Object, " to' the bildren. Have them di's&&s the similarities
and differences Terry and the caterpillar found in themselves.
and ask whether they can find any others. . .
. [l . - . . .
- Ryerson Johnson's byok, Let's Walk Up the Wall, makes par-
. ticularly good supplepentary reading in connection with the
' subject of how humang are like and unlike other living things,

. If you can obtain a copy, by all means'tead 1t to the children..

‘. ~
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THE UNIPENTIFIED OBJEGT




. the objoct/ she answered "Of course I'm’alive. Are you'> "

. / . " . 0 '
!'Egz/uk’wnlummﬁs;om‘nct* o o
fo R ' . ~
/ » - -~ ./'\/ .

lmall won'n J e object crawled across d.stong. As he crawled he
1

lool'cd up at "tho ue, blue sky. Suddenly his gaze was 1nterrupted by-a

Jdittle qurl) who v~?a5 sitting, m the grasc looking up at the blue, blue._sky . L

3

:tOO. ' . T,

. "Hi, there! "[he shouted. with all his might. :;What are‘y'ouy? Are ydu ' .

alive? " .« R

e e @ o

" the little girl exclulmed " must be drea mingr!»;' She .
< * ) o
"looked all aroyind, wonderlng where the Voice came from. She could see
' v N
only grass anl a stone with a little worm= =like object_ on it \ ' o

“What ar you'> -Aro you ahve" " the worm-like object repeated

’ "Goo**nesq

The l1ttle girl, Whose name was Terry, looked more closeiy at the

s ¥

. worm- hko bject ana pinched herself to see if she was awake. "A talking

P
worml A.:l']l.n(} if I'm allve' " <:he said to herself in amazement. Ther, to.

’

a nly, responded the little fellow "But that s whatI was as ng ‘ ¢

-
you ,\' he added pertly. "I've seen you here before and I ve wondered JUS ’
. , \ |
what oufare. ) o \
f'l n 4 person, " Tekyy said. o " o - 5 . v

, "l that something like me? " asked the talkative object.

|

. ° | .
“Oh) [no. y/‘m 3 girl ' human being. 1 don't know what yow are, but you R
't a human like me, When I grow up I ll become 3 woman

certainly arel

‘ and my Wrother vlull become a man: You look like a worm You are 1t like

me at al Qur propemee are dlfferen . - ‘ ‘ S
The wo m- like object thought about Terry's stateme ts. "Hmmm. .I'm

not so syiye about all that, " he £1nally said. "You see, \I'm,not really a

worm, although I look like one right now. " After another thoughtful pause

.
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"he continued. !Let's compare our properties. Then HAYLE YOU ©Qli GUeSE

V\ihat I am. Tirst of all, we have once property in common: we'te both
alivé‘f{ Whereupon he took a tiny piece of paper and a blue pencil out

of his special bag for cérrying paper and bll\ie pencils, put on ms gl .ses,
and begun to make 2 list. He made two columns: PROPLRTILS THAT ARE
UNCHANGED and PROPLRTIES T\HAT. CHANGE, h

>

-, <

»
%

o"(f

"Now, g"ul-human—being, “he shouted at ’I‘ér;y, "let's look at s'on;‘e
‘of the proi;)erties we have. What about-color? Do you change c.:olor{.’ "
"i{q’o., I stay this color my wholc- life .. How about you2 "
" cha;qe color four times, " the object said proudly.
"Four times! " exclaimed Terry. "I can hardly believe it! What are fhe

+

colors? " ° . - .

"First I'm white, then 1'm green, next-I'm brown, and Ninally I'm orange
and black. For color I can list you as 'unchanged',and myself as 'changed'.
Does this clue hé\l\p' you guess who T am? "

"No, 1 still don't know, " Terry answered.

" Myell, lét"s try shape. What shape are you? " the worm-iike obiect
asked. ‘ ‘

"T'm people—shaped: I guess. And 1 stay this shape‘ ‘all my life. 1
never grow ény extra ari‘ms- or legs. Do you'chang.e shape? "

"I change shape four times."” The object was even px:oucler. ‘

"Four times! " Terry exclaimed again. .

"Yes. First ¥m egg-shaped, thenI'm larva-s:h_aped, then 1 go into the

. pupa shape, and finally I'm an adult shape. So under shape I will mark

you as 'unchanged!'. and me a's\'>cha;nged.' Now, how about size? Do you
change in s‘i'ze'? " he asked very serioﬁsly.

o 'Zes, 1 certainly do change in size. First, when I was born, I was
very tiny.v But I grew and grew, and I'm still growing. I'll keep growing
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until I'rn grown up! I change my"srlze quite a lot - from a ‘little baby to a \
perslon as big as my mothert " . '

"Fine, " the wornm-shape said. “I'll mark you 'changed' in size. My
-size doesn't change as'hluch as yours, but 1\ change sornewhat too. In
tb@ egg stage, 1 start off as a small speck of an egg and 1 grow quite a
bit before I change to my 1arva stage. When | enter my larva stage I eat ~

alot. In fact, I get rather stuffed and fat. My size changes then. But

my biggest change in size js after my pupa stage.  Then I ohange every

-

which way. Trom a long worm -shape -l change into a beautiful insect
~ith Mnr,u. I'm abeolutely gorgeous atter this change! " he bragged
"Now do you know what [ am'> "o o y

"‘\"ot yet," Terry admitted " but‘ what other properties do you haye?

! have one eye on one side. and another just like <t on the other 51de
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 you! 1
have one legvon each side, too. Sol must be symmetrical too! "~ '
"I have symmetry throughout all the stages of my life, so1 w111~put us
down as unchanged' in symmetry, " the worm -shape said.,
"One questlon, " Terry interrupted. "I was wondering if you were the
same you during your whole)lifetime. Since you change four times into '
four different colors anoi shapes, does that mean you are four diff':erent

objects?- " «

RV

"Certalnly not! I'm the.same m_"e all my life, " was the firm réply. °

"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 Ed 1th.

0 ) .
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. Terry thought and thought abéqt the object's properties, Suddenly she

reahzed what the worm was.. "You're a caterpillar ren't you? You are

wlute in the egg stage, green in the larva stage bro n in the pupa stage,
. and then you turn into an orange and black Monarch butterfly, " \
. “That's right! I knew it all the time. 1 just wanted to see if you knew -.
" the caterplllar said, laughing. \ " ‘

Then he rolled up his récord sheet, folded his glass%s tucked them all

in hlS speczal bag, and sald’ "Thls has been a very profltable .d].SCUSSth.

I must tell the other catermllars about you, " Winking a Terry, he added

"Too bad you can't become a beautiful butterfly like" me. } And he turned

. R
and crawled away. \\







