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INTRODUCTION ™7 o

- Jﬂl&% . - -
. : ) T . s
. /
Technology for Children is an mﬂmam:ﬁm1< school K-6
statewide program which reflects a view of childhood. It
.draws upon technology, to mz_m1um and aTter the learning
ovﬁdozm for children. Begun in 1966, it introduces a
¢ss-formal, material-tool oriented mvvxomn: to lzarning.
4:m mvvxomn: is integrated among subject areas and thematic
in nature. It #ncourages a workshop- laboratory-classroom

Hmmxzdzu environment in which Hmw1=d=u,dm made. Um«mo:md %

. 4:1mm goals have :mdvma guide the program. They are:
(1) to aid each child to develop a greater self-awareness’
"and responsibility for his own learning, (2) to aid each
child to develop a greater understanding of ﬁmn::o_ouk and
the world-of-work, and (3) to enhance the learning vxonmmm.

These uom_m are reflected in this idea guide z:dn:
has been developed td*help you the teacher.initiate
Technology for Children. The ideas and activities
mcuummﬁ mﬁm1ﬁww@ points to :m_n you and the nsadaxmz plan,

N . e .
-

m11m:mm m:a sustain ﬁ:m learning environment. Great
profit comes from developing: ideas. One purpose here is
to help you. generate: conditions in which children can be
idea developers-with .ideas 1like those suggested here
and their own. As an idea guide, it is more process
than-content oriented. Thinking, planning, a:mmﬁdosdsu,
d=<m:+d=m m:a sharing work are encouraged.

i
'
‘

A great <msdmﬁz Oﬁ amﬁmxdmdm is mmmmsﬁdmd to |
initiate and sustain such an effort. Some sources for
materials are identified near the end of this publi-
cation. Materials.and actions which are open-ended

,and which suggest many vmﬁ:m to _mmxzﬂzu.m1m vxmﬁmxxma.

Finaliy, a follow-up m:1<mz m:mmﬁ is included.
After a 1mmmo=mcdn period of use of this guide, -the
reflections. of y2u and your children will help us
improve the guide. We look forward to zocx responses. - «

d
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A z:mﬁ aomm a qmnszodouk ﬁox n:adaxms nwmmm1oos 1ook

1ike? Walk into one* and see. cdxmnﬁdk before us are
five children building a store. To their left are
several children ccddadzu scenery ﬁo1 their .own tele-
vision production. As we move near the sink we see four
children am<mdovd=u film and smxdsu u«dsﬁm to illustrate.
a book they iare preparing. One group has gathered on e
the rug to discuss a money system to use with their own *
store, bank and manufacturing business. "Near the B
windows, two girls compare a leaf identification book

‘with a collection they have gathered. Several children
select task cards from an open admvdmk and move to work
at a table with many math and measuring tools and aids. - -
Near them, three boys drop'balls of various kinds and
measure_the height of the bounce. One of them records
the results on a clipboard. Several children team up to

‘read to each other. Two girls and two boys prepare a
colorful chart to show the results of an endurance test
several children just completed. Two girls construct
vehicles from a mechanical biilding set while two boys
prepare a recipe for.a pew-cookie idea. - The teacher
1istens to one boy read frcm s newspaper as they sit
inside an open geodesic dome. A girl and boy work at
a ﬁknmz1dﬁm1 and duplicator on a table v1mvm1d=@ this
week's edition oﬁx&:m nimmm newspaper. .

. . hY

q:m.xoos ﬂﬁmmdﬁ mcoczqw with examples of children's
work: paintings, drawings, poetry, graphs, short _
stories, displays pf different types of tools, clothing
and products, modefs and natural material collections of
all kinds as-well as neat, colorfi:l arrangements of
flowers, ceramic pieces and wood sculptures. a:m,xooa :
is nodo1ﬁ:g. light, airy and ﬁ1mAap o _ . 1

materials and

‘We see and we' learn that sare _ .
elements or attributes

activities are anranged by commc

. * A composite picture

Hz._.mwmw,._.w _..m>w.z H..zm. CENTERS

. . >

IDEAS AND SUGGESTIONS

into areas or nmzﬁm1m in ﬁ:m room. It is to wmm
_planning and oxumsdmmﬁdoz oﬁ ﬁ:mmm ﬁ:mﬁ we turn o=1
ﬁoncm . . _

-

Less formal teachers 1like this one, .as well as
writers on the subject, suggest several ideas and
guides for organizing this kind oﬁ.imm1=ﬂ=u climate.
These ideas reflect a point of view and help dzﬁows
“ a way of thinking about and working with children.

- The ideas suggest that the less formal classroom
with an interest centered-~thematic approach is a
natural way to-initiate and- -support a child's way
of dmmxzdzu Areas or centers are arranged and
used in ways that support and extend learning. The
classroom becomes a decentralized workshop-learning
Jlaboratory. Several assumptions underlie this
style and are accepted by those who zowx this zmk

Let us doox at nine of these: m
e
H.. 'Most children :mﬁ:1m-< want’ ﬂo mxvdcxm.
+ to question, to experiment, to find out,

and will do so productively if given ﬁ:m
supporting conditions.
‘Most children learn best from first-hand
experienge where. there is a transaction
among materials, situations, ideas and
people with opportunities tc follow through
on interests.
Learning is likely to be -more productive and
lasting if considerable choice is available .
and felt by a learner in what, when and how
he learns.
Learning often naturally cuts across mmvmsmﬁm
subjects or disciplines-and am<mdocm in an
integrated thematic manner.
Productive learning often cmmﬁ cmueum zdﬁ:
spontaneous interest in the immediate environ-
ment if it is richly and diversely provisioned

<

bttt B

2.

3.

a

v

4.

5.

/
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— - mine what you do and how you work.

/

@mo.ﬁ:mmm will determine the use:?

qumxmmq rm>mz~zm nmzqmmm
TDEAS AND m:mmmmq_ozm

3. -

zdﬁ: mvv1ov1dmﬂm amdm1dmim.
6. Children have individual 1mﬁmm m:a mﬁkimw,om
~ learning anything.

7. Self-respect, dsad<dq:m_dﬂ<. dsﬁmu1dﬁ< m:a
1mmvo=mdcdddﬁ< -as integral parts of freedom
are fostered in an.‘atmosphere ‘of choice.

8. The teacher creates and maintains the con-

“ditions, tone and work vmﬂﬁm1= and encourages

- and supports.each child's Ammxzdzu effort.

9. " "The more active the classroom becomes, the . r#-
more usefully can adults be engaged in helping
children, and the more self-instructional
smﬁmxﬂmd.zﬂda,cm 1ma:¢1mm. vaAvavaHm,AHmv

q:m m:vvo1ﬁ centers contain things m:a guides ﬁ:mﬁn
m1m largely self-directing. They are located on .a table,
a wall, floor or corner or a comb¥ation of these. For
mxmavdm. two flat desks with a lona plywood surface
between them make an ihexpensive work or display- area.’

A rug remmant on a raised platform presents an- inviting
place to read. Cooking utensils and recipes on a pegboard
behind a-table invite children to this experience. A-
counter or stage will alternately be a puppet theatre,
store, bank, radio station or post office. No formula
will help establish or.maintdain these. Your dwn belief
system.and style -of operating with children will deter- - .
Furthermore,. the

nature of the work at hand will often suggest its own-
jmmn _onmﬂ_os within the uomudcdddﬁdmm of the classroom.

1

As zo: ‘observe the n:dda1m=. learn from them and
consider the goals fori your work together, the manner of
u1o:nd=u.zddd evolve. = Whole group instruction or sharing:
is appropriate at times. Small group-work sdems tc serve
other purposes. Independent work contributes iis own
special values. The relative impgrtance and timing given-
the total learning-
MaOJWA class or group. participation in.such activ-

.

pace.

“to oumxmﬁdsu 'this way be a gradual process.

ities as music, uskmdnmd mg:nmﬁ_oz. ¢lass meetings,
oral reading by adults, and.film viewing is often
economical and efficient. On the other hand, 1mma4=u.
wrjting, listening to tapes or records, constructing, ;-
experimenting, counting and measuring, planting seeds,
noaudmﬁdza mnﬁd<dﬁ< sheets. or cards, observing a new
animal, recording results of work,: greeting a visitor,
vmdzﬂdzu. modeling or nozﬁmsuimﬂisu may all be
occurring dzad<da:md~< and simultaneously in a
n_mmm1oos

(4

Interest- _mmxzdsu centers mwm ﬁkvdnmddk um* up

to reflect:

% °1, A curriculum area: math, mmd.mznm. language
arts, social studies, mﬁn.

2. An expressed interest of one or ao1m chi ~a1m=.
money, models and stories. about mvmnm mxu_ow-.
ation, mvoxﬁdzu events, animals, et

3. Manipulative material things likely ﬁo engage:
children and lead somewhere: batteries and.
electrical devices and materials, construction

. sets and materials, microscopes and insects,
measuring and calculating materials.and
devices, photographic materials, math matérials
and problems, writing materials of. m_d xdzam.
games, etc.

4. Commercial and teacher prepared a:mmﬁdozm.
probiems and guides

5. The developmental ~m<m~.\nmvmndﬁ< and n:m1mnﬁm1
of the children ,

The teaching styles and strategies called upon

‘when working this way are different than those for °

whole class or group work. So, if this is a.new way-

to work with -children, it is 1mno§3m=ama that movement
(A large
and. u1ozd=u body Oﬁ literature exists on this muvxomn:

>
7
Tc
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: - R W - o * - IDEAS AND SUGGESTIONS -
and provides:a base of thought and vxmnﬁAnm upon which . &bilities are, what he ‘takes pride in, how he tackles
this process may grow.) A-suggested successful way to - a problem, what he questions and what engages him, T
begin is to set up one or two areas at a time with ’ , - for example, now have the likelihood of cmnoaazu more
materials, apparatus and guides. Then invite a few to visible. Information may now be gathered to dsvdcam
work at one time while om:m1m do group work. Gradually o -
set up more centers as ﬁxmk can be comfortably managed - . examples of a child's work in mda dﬁm forms .
by all. As the children learh to manage- their own time A . anecdotal records m:g goﬁﬁazum on each’ n:AAQ
and efforts independently and responsibly, a gradual - : - . ' . ’sociograms |
transformation occurs. The choice and option on style _ . pupil logs or uo:1=mim
are not irrevocable or fixed, but rather, dynamic, . . problem folders
flexible and determined u« your own cmddmﬁ system, the ‘ - - . audio records, nmmmmWﬁm and video tapes of
children, vommdcdidﬁamm ds the mmﬁﬁdsu ‘and - the support . : .. éach n:dda _
mkmﬁma. : e . B o . . .
: . : _ . .mmn:.Oﬁ these are particularistic aids and .
Materials' 'selectipn is one.crucial consideration - signals in a developing, =ﬁoda*=@ process. . And each
this way of operating Yeveals. " (2)(5¥(6)(9)(13)(15) assumes its own importance in-an ‘activity oriented
A general suggestionsis to select materials that reflect vxouxma.. . j : .
the goals .for the group and_that are. 1ikely to. engage. : ' . _ _ . B :
children and lead in several directions. Also, think » " Let us look at four dammm z:anr are :mmﬁ:d 43 .
of learning materials. in-the broadest possible sense. 5 all v:mmmm of work. : oo
Select them on the basis of their match (10)(16) . : | o : . :
between the present stage of development and the next - 1. p%zm\mcm> mczmczmq. : . :
steps which will engage and extend learning.. This is . o . ) .
no easy task! It requires observation, 1mnosam. An -idea sunburst is an ﬂsﬂﬁﬂmﬁ+=m or planning
knowledge and insight into each individual's learning “-device and techpique for any piece of work. It is
style and levels of development along its many Tines, a . a schematic v_mzzdsu ucdqm and” framework foriany topic
large growing repertoire of nosnmﬁmznamm, and multiple or interest. Likewise, it is a scheme which serves ’
\wmn:asu m#xmﬁmuamm. : _ L : : to draw out all pupil <amz on a ﬁondn. It is similiar
o s _ - to mmsmv. curriculum tree,” and flow diagram. Used in-
\)1. >=oﬁ:m1 nosmdam1mﬁdo= dz this style of teaching is : m uso:v. dﬁ can umzm1mﬁm a vxoa:nﬁa<m monamd asﬁﬂcmznm.
the awareness sma:a1ma of individuals. In a setting Cs
z:mﬂm a child is involved in mnﬁd<mdk confronting and . * To make o:m. select a large writing surface. :
.solving problems, physically moving about, constructing, - Think about, a topic or. interest. Select one.of : .
investigating, finding o:a exploring, questioning, several key words or phrases.” Write .these near the
-talking, reading,’ m1m:d=m a point and Tistening to : center or at several ipoints on the surface.. Now,
- another, a range of information about him-is available. in a free-association way, think about and ‘list mdd
How he responds, what excites or depresses :him, what . - the ideas these central words or phrases suggest.
‘his own paths- to learning look like, what 'his special And, add each idea suggested ck each v1m<an:m idea.
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* INTEREST-LEARNING CENTERS

-

IDEAS AND SUGGESTIONS
zxuﬁm ‘these as mdzmdm words, short. v:xmmmm or admuxms;.
Tie each idea with a line to:show how it greW.. Guiding
p:mmaaosm from the central word or v:xmmm,ox several
xmk words or v:1mmmm dsn_:am

e

"What does it smxm you ﬁ:dzx oﬁ»:

"What does 1t suggest?"

""What next doudnm__<w=

"First. this, 'and ﬁ:mJ ﬁ:dm m:a ﬁ:mz. S
“And. s, .0 T %

,,qu ﬁo1 ﬂsn_cmHMmsmmm.ds am<mdov4:m msdamm mc::
burst. List every.idea that comes to you. As a piece
of work develops, one idea or problem will suggest other
ideas and new problems. Several trials will be neces-~
sary to draft a mczu:1mﬁ It is used in the following
ways: . : : . - ,
. : . _ - . .
_» a. .By the teacher alone before physically setting
. up a center to- m:mmmmﬁ a. adxmnﬁdoz or direc-
tions for work.. : _
b. By a team of ‘teachers in v_mazqsu scﬁ:md 01 ﬂw
: -shared work with. children.
c., By.teacher and-children to :mdv ﬁ:dzx about
.. and plan what work adu:ﬁ ocecur in their
living together..
d. By teacher and children after a piece of work

has.been undeértaken to see, at a udmznm where

< it is ao<dsm»a
-e. By a pair or team of ﬁmmn:mxm/wlhmv a umxﬁoa
of work to see progress m:a to alter ﬁ:m :mxﬁ
steps in ptanning.
.~ f. By teacher and n:ddawms ﬁo.xmro1a all. zoxx

accomplished.

- .
I

Note: It will be useful to nosvm1m ﬁ:m effects of ﬁ:m
’ above processes on individual and uxo:v )
problem mog<qzu,mud_dﬂdmm. :

.

w7 T

.

4:m1m sdu:ﬁ be a number of idea mcsccxmﬁm am<md-

oped simultaneously réflecting the several areas oﬁ
zosx ::am1zmk mﬁ m:k time.

e s AND
“<THI1s LEMDS TO ;.- /o,
N, WHAT NexT
7Z 7. .o .... - LOGICALLY
' WNAT ﬂorrgv\.w . : \ 7zv...

TWHAT 1S NMPldﬂﬂ

\ ..-.0-44 .

.41:».-a’xnv
, A ATTHING, EXPERIENCE
WME THINK .vn7 OR> PROBLEMW,

L 4

SUGGEST 7. -
| /7 T WHAT ._.:.z%v ARE
[ ”..u.oo- . < EMM .dv . ’
, T AND e -

' . . e
. N -

' SEE PAGE: 79 For p SPECIFIC EXAMPLE

» - : C

v : o

\)..

IC_ -

E
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moxm T4C 4m>ozmz COMMENTS ON IDEA. mczmczmqm

4

"The m::ccxma seems to put Muumﬁ:mx all ﬁ:m .
attitudes, appreciations, skills, and wsozdmaum of a
,particular object or area of work. It is an aid-fo
“teachers for long-range planning &nc ¢irection and. also
‘a, direction for children who- 2dn: further exploration of
‘a umxﬁdn:dmx area of dzﬁm1mmﬁ - 6th Crade Teacher

: “The ‘Idea m::cc1mﬁ provides an.efficient way to
nd1mnﬁ the development of an interest center. It can’
“also show how the center actually functioned by record-
.ing ﬁ:m actual directions taken as a result of the
-zowx - 1st Grade qmmn:m1 !

=Hﬁ ud<mm nsgda1m=.m n:manm to find interest
¢=Qm1 an area they feel they know :oﬁ:dzm*wco:ﬁ and
mxnm:a dﬁ

. ’

-

- woznm the students have vmoosm mnn:mﬁoama to usin \
ﬁ:mmm. they can make their own. This provides skills/in
thinking, language arts, reading and whatever subjec
the problem.concerns. The sunburst also shows how
student can follow a @m=m1m_ concept in many direc igns -
and not be regimented to one vmxﬁdnc_mx damm " ; ﬁav
5th Grade Teacher . _ .

=q:m n:d_a is v1mmm=ﬁma ziﬁ: a v1oc_ma or mnﬁd<dﬁ<
and spon cmodsm "to think in broad terms as to" he many
avenuesshe may, explore, the prohlems ‘he confronts-and
solutions he came up with. His v1ocdmam and solutions
may. dmma m:oﬁ:m1 to 4=<mmﬁdomﬂm. 3rd Grade Teacher

2. tzomrmz. Hcm> OR 4>mx n>zcm/ : N

-

1

..>m a 2m< ﬂo :mdv mxamx:md_k guide work; nmxam with
vchd smw \mmmm of ﬁ:dzam to find o:ﬁ,ox to do, n:mmﬁdozm

- . L.

- 5th m:a 6th Grade Teacher | , N\\

of work. . - ..

m;<>=a ﬁ:mk may be coded in“terms of adﬁﬁdn:_ﬁk or

A or card 1.

qummmuq rm>mszm nmzqum
‘u\M IDEAS AND

BN + -

mcmmmmqﬁozm

»

o .o

to answer, mxvm1dsm=ﬁm to vm.ﬁowa and amdmﬂﬂndm and
equipment needed are donmﬁmagzsm1m\mmxw@cdm at dzdm1mmﬁ-
learning centers. - These could-be both commercial -
teacher selected, and teachér and child prepared -
latter being most pr fefréd by many teachers. They
are mainly self-dirécting guides to investigation and

work which: vxok4am amzk starting vodzﬁm into a piece, ot

\,W.'.p

the

- . i “.“

2t

/

\mﬁ\\m.xmp:dxdzm a sequence are wmmmMﬂma and .
nu qm1ma._4 e., W-1, W-2, W-3, etc?’, on WEATHER or \.
<1, A-2, mﬁn.. on >quoz>cmmvos a similiar schenie.

\

n:mi_mzom by nodo1 @ﬁ&mzscod
) -~
As n:ddaxmcmﬁmno1a their work in io@m. folders,
journals, or :m. coooks, the number-letter scheme and
a date for mpm entry helps record and show accom-
plishments. moﬁ:ommmdusma 'work and self-chosen

tasks are gtiided in this way. .

' _\\.

mm<@fmd danoxﬁmsﬁ vodzﬁm mco:ﬁ this scheme ﬁo1
individual work should be noted. Cards are best
prepared in a sequence with only a few questions, .
problems or tasks on-each. 'Pacing and, the. "probJem
of. the match" (10) can be accommodated with téacher
v1mvm1ma questions and pictorial cards. Cards should *
serve children. Every child need not begin at card
Some cards may ask questions. . Some
cards may UOmm problems, include drawings or suggest
projects. _Soifie may have a’ sequence of steps. Some
cards, may ‘ba prepared by the children. It is a scheme
that,is ﬁdmmfcdm and mamvﬁd<m ﬁo the n:ddaxmz and
w:m setting.

Q

. \f;
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Mcm>m >zb mcmmmquozm
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o:.on

Y

MAPPIN G ‘ ml &w\n THE. oozvﬁ.u M-) mOZm .En ._.m>nxmx nozzmzqm oN _uxom_.mz Q%cm
.goc.v;. er..ﬂl - -

-~ - *

. ___usoEma nmam can- cm m:oﬁ:m«. way of m$=_c_

-—

dmﬁdzm

. o ;. interest and almost n_mjsm a-child to pursie the .
project tg greater lepgths. *1 also. domm_ that the

- . | - problem cr work cagrfs should contain a:mwﬁosm that- -
- +arise from curip€ity on ﬁ:m _part:of -the n:i%.m:.__

.

».\ . ) _ : mﬁ: o«.mam qmmn:m«.

. " ’ < \. - .a

/ o "ProbTen ‘Cards are <mJ\ similar to tHe folders

noo).)nz._. oW (Ocﬂ . " in -function. - It would be vary profitable to have

20'3

S i ., the children try to sm_Am up their own ?.oEms cards.” -
sl /7 mﬁ:oxm%qmmn:mx -

ORIENT A MAP . M2
R LIVIY §

£

I

b b o e MRS S s

— i
N

R

2. FiWd ouy —

ORENT RS “M-10 .
wrectrd OivecTIoN 1S - S .;3\_. ecording work accomplished each amk "

__n::a«.m: could xmmv their ozs 1mno3 of zolA

i - rEOM OUR | rot,.q.o: ?

e . - ».ﬂo.z.-. s_d....r.nolll_ e g

L

\

2n oZEm qmmn:m«. . .. .
;\1\. o

ot r o 3 .Hﬁmxmﬂ Eomr%_ _..oSmxm e

v~ » -

}- . C Hzﬁm«.mmn E.ozms doo,_mm«.m are S«.mm vmmm no_o«.?_

\
]

booklets with.children s n:mmﬁ._osm on a specific- thing

. v .

.

: . . or topic printed on the cover. As questions, work and

IR VR T t + probléms am<mdo?.§m ans .or child Tists on\the"

- \ -~ .V~ -cover, several ncmmiosm "raised.about the topic.

7 ) c n:ia«.m: are then Siﬁma ‘to'contribute to the doo_.am«.

S — in any- way -they' choose. ‘They can help answer questions

MAP FoR THE siHeoL
ARETA . ‘

I. FIND THE ..dvoaa.i..n ) SUPPoOSE Eﬂ WANTED

To “TRAVEL ﬂﬂo.e» .| - vand results of experiments .or projects. Those who

. ..10 - _,.. raised questions will be finding their own answers.
: s 27 " New problems and questions will ::ao:cﬁm&k generate’

mmlmB\ Emnm of so«.x _develops.

2 FiND o:._. Zo..c | ﬁ.vrrz 4=n 4!1 BY - o ’

. 0 N\

.

nv.ﬂ. o . ,z_m=< d.zﬁm«..mmﬁ E.ost)ooEm«.m in process at any

tpt . - 0

—% | .. time invite 5<o~<mam=ﬁm=a?=9=mo=ﬁo:mo«.ﬁzo

2 e children or a team may be responsible for folders in
| any vmlunim«. area. Or, each child may develop his

. . [ - B . RN .
T — . . S o S

MAKE A mopEL M:2] [ PLAN A TRIP. . M-i5)] or make contributions through drawings, written stories,
: " :fact sheets, n:ﬁo:ﬁ articles or pictures, descriptions”.

.\)
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e ;o .
‘own. - Children -who work individually or collaborate
‘will show: this in a-folder. After a piece of work is
completed, it serves as a record of mnnvav_amsamsﬂ m:a
a resource for other n:d_axmz. Such ‘a scheme is used .
by one teacher (7) who assigns a Dewey Decimal Systeni
- number to each completed folder and places it and a card.
in the school 1library for ﬁ:nc1m reference u« other:
child- 1mmmm1n:m1 mcﬁ:o1m. .

i

]

Poems /
we Like

*

-

9

r

fc

“ . =-. INTEREST-LEARNING CENTERS
- ~cm>m_>zu_mcammmqﬁozm. o

mOZm T4C TEACHER COMMENTS oz vzomrmz morcmmmb

. on his own am more valuable -than all the facts in
‘the. world." -

3 - ) :
=v1oc~ma ﬁodamxm ua<m nzddaxms a sense oﬁ 1mmvo -

sibility and invéntiveness of working on-their own;
of accomplishing results thru their own efforts.
. Teaching a child to, find out information or concepts

6th mxmam Teacher : »
" "The vxocdms folder is made.up c«.»:m child.
In it he 1ists what he's discovered at this nmzﬁmx.
and what he_can't solve. This problem is.then added
té. the problem cards or ‘discussed with everyone in

ﬁ:m class m:a solved ﬁ:mﬁ.zmk " - 2nd oxmnm Teacher °

.. Hch<Hcc>r‘r>zoc>om CASSETT q>vm wmnomc

llilc-

The. nmmmmﬁﬁm ﬂmvm 1mno1am1 is a :mmﬁ:d ﬁood.ﬁo - W
:mdv xmmv a record of each child's language devel-, -

opment. ~ One “cassette ‘recorder serves about 8 or 10 .
children without chaos.’ Each:child has his own' . .
.90 minute cassette tape. On it he 1mnoxam fis own - o
‘reading or a discussion for 2 to 5 adscﬁmm every’ o
2 or 3 weeks or more: often. Each child reads, - e
discusses his ‘work, describes an djﬁm1mmﬁdym mxvnxw ,
amznm or a:ﬁmzadmzm another child on his. zo1r/ . ’
The 1mm:_ﬁ4=u Azaa<ﬂa=md nmmmmﬁﬁm 1mmo1a zo:_a o
~serve: : : _ : R
a. As wanmnn:s:dmﬁd<m audio- 1mno1a;0ﬁ _mzucmum T
progress and am<mdova=u asﬁnwmmﬁm and: I
thinking =~ = - K . = ~
: . As a check and record of _mzmcmum . '
" .. ¢. As an audio-record for the following ﬁmmn:mxﬂmv
"~ - . d. As-a condensed mmav_aso of work for parent.
. * - conferenges <. _ . “\
. 'e. As an- yznmzﬁd<m no.xmma m:a speak zm_d
' = .. * K ..‘.u . . ; . .\Umm
. ° L - u.. . R m - w

E



INTEREST-LEARNING CENTERS .
z_.HUm>m_>zu mcmmmmqﬁozm

(-3

o Oﬁ:m1 ideas on am<mioud=m and supporting this
mvvxomn: may be ﬁo::a in the following. = g

1.

..mm"m. Qctober),

..A:mzxmsm..om<ﬂay5 "Messing >uocﬁ In Science,"

~
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It's easy to observe the high interest children have
n tools, to .see the light that shines from their faces as
ey work with tools. The joy in being a nmfmm is 1madm=ﬁ
at us doox at an mxmsvim. ——

ﬁﬂ<m year old Kevin is working with his|father, twin
ister Susan and younger brother John in thejr garage on
sunny Spring saturday. Kevin has a claw :Msam1. saw,
me nails and wood. He is intently buiiding something
1 the garage floor. When his father asks what he is
1king, he answers:

"I don't know, H_:m<m=_ﬁ ﬁﬂsﬁm:ma.mﬁ yet!®

As he cuts and assembles the wood, his sister Susan
busy collecting the spiral wood curls that fall to

1e floor as father planes the edge of the tight fitting
irage door. With a little tape, she makes a tcupee,
iece-by-piece for her favorite, otherwise bald, doll.

3mm=z:ddmx two year-old John intently cranks an
jg-beater .linside an empty pan he has borrowed from the
itchen. &:m: others in the family work with tools,
shn oﬁﬁms.mmdmnﬁm these because he can reach them and
:cause. :m.nm: make a mvmndmd :odmm zdﬁ: them,

This Lm1d< interest in tools and in what ﬁ:mk can
) is-a natural part of growing for these children.
_ad_dm1~<u the sheer fascination in watching a skilled
rson :mmﬁﬁoodm is apparent in most children. However,
1e opportunity for most children to use a range of tools
v at o:nmﬁmz inspiration and novelty. Unsupported or
jnored, this early interest too soon shrivels and becomes
iother Aomﬁ opportunity. But given support, this interest
_= grow dcﬁo exciting and rewarding competencies. Let

i look then, at ways to extend and-capitalize on this.

_1_< xmmzﬂdzﬁm1mmﬁ in tools.

One. zmk to do ﬁ:dm is mdavdk to make a uﬂmmﬁ variety
* tools a 1mmc_m1 part of the day-to-day mxvmxdmzomm of

CHILDREN-TOOLS AND LEARNING

' '

children. The actual use of tools in creating with
authentic materials and solving real problems is a
genuine starting point in extending tool interest
and developing competencies, knowledge and skills.
But this presents both opporiunities and problems in
elementary schools. The Technology for Children
program, through institutes, worksnops and college
courses helps elementary school -teachers gain, among
other things, knowledge and competencies with common
hand tools. Teachers, in turn, extend wider tool
experiences to children as part of the teaching
style. From these experiences, a new range of
Tearning opportunities opens to children. -This is

a direct approach and meets with :du: interest and
success. o:m possible next step is to take a

closer look mﬁ tools. qoo_m not only extend human
nmvmndndmm.,c:ﬁ also may serve as a vehicle, theme
or thread to extend integrated learning. Here are
three ideas that will help do this:

Make a tool. .

This experience is suggested later in this
publication. It has many possible directions.
One of these is tool definition. What is a
tool? How does it help us? How does it
affect the work we do? When does just plain
-material become a tool? What is done to
materials to form a tool? How are tools
different from other objects? Maxe a tool and
find out.

Classify woo_w.

When we classify things we typically look for
‘common attributes. A trial scheme to do this
is outlined here as a place to begin. This may
be developed throughout the year and be
integrated with many other topics. Seek out
all the tools possible. Use pictures,diagrams,

L - 1
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 CHILDREN-TOOLS AND LEARNING

12

not available.

tools or accounts of tools of older residerts and
real examples if at all possible. Some models may
be developed from pictures when -the real tools are
Pictorial.charts, drawings and dis-
plays are -also helpful. . This zoxx then naturally
leads to questions about similiaritjes and differences
in tools. Grouping tools by some common attributes

is a way to develop these. The problem is to find
examples -that possess these attributes. " Here is a
tentative but workable set’ om attributes with two

m fferent mxmavdmm.

‘4
A.. Action or Purpose of. the ﬂoown
1. Aid the senses or nmvan ties - qmdm-
. .- scope, lever - ’
2. Compare or-gauge amﬂmxdm xcdmx.

measuring spoon
3. Guide or.steady the coa<_01 other tool -
“mvaxaﬂdm<mdv_=accocm

4. Change the no:eo:x of smﬂm1amd Rolling
pin, lathe
5. Hold or bind material - <¢mm mﬁmvdm1.
* magnet - P
6. Add to or mark.material L Pencil, scriber
. 7. Remove or separate material >xm saw,
file, knife . “
- 8. mmadmﬂm.msmxww m_mmsadu:ﬁ. modamﬂdsu
. gun
9. Rearrange amﬂmxdmd - aoﬂn. sifter
10. Recerd, copy or store information - -
nm_ncdmﬁox calendar, camera E
11. Change amﬂmxamd internally - kiln, oven
12. Pound material - Hammer,|drumstick
13. Move or convey material + Atomizer,

~ ‘vacuum cleaner
14.. Transform energy
“hydraulic jack

ﬂ:mqauwﬂmw. battery,

“B. What is acted upon by n:m tool:
1. Paper = - . 3. Plastic
2. Wood 4, Metal

] . T el

B2 by the tool
Hand power 1mn:d1ma

B3 _ nH
Bg. to nosﬁﬂo_
Be : ;
Next Steps: ,

5. Earth-mineral . 9. Plant
6. Textile - 10. Animal
7. Water 11. People
¢ - 8. Food . 12. Information
C. Power required to control the tool:
1. Hand - _ 5. Water
., 2. Foot 6. Internal Combus-
3. zdga-mdq _ tion engine
4, >aasmd 7. mdmnﬂxdnaﬂk
o . 8 mo_ms
mx>zvrm 1. mmuaz zgﬁ: ﬂoodm and seek common attributes:
1. zm:a Scissors 2. mﬂmzooa;xcﬂmx
A; By ¢ A 'B1-By C1
. Ww . )
By
Bz
\WN Wooden Pencil noas%w attributes Oﬁ these
L~ three tools are: B3,
Ag " Bi - G B4, Bg = What is mnwma mvo:

1. Expand each category with a:1ﬂ:mw mxmavdmm.
m.“ Select tools from home and determine what is

common about them.

3. Select tools from a particular kind of work and

find common attributes

4. What-are the special skills of the people who

soxx with nmxﬂmaz kinds of tools?

0
i
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EXAMPLE 2.

t

Begin zdﬁ: the .three groups of nossos attributes
- and find as many tool ‘examples. ﬁoﬂ each as
vommdadm.
A. Action or purpose of the ﬁood

Ag Tools - Hold or cdsa smﬂm1dmd

- Vise Clamp
Tweezers Clothespin ;
v_dm1m vmum1 clip m

B Tools which act on paper: e

_.xsdﬁm

Aq Tools - Aid the senses or capacities

Telescope Microscope
Stethoscope Lever o
zmmsﬂﬁkﬂsm glass =~ Pulley = -

z:mﬁ is mnﬁma :vo: c« the tool:

Folder
Sorter

Scissors

m m 4oo_mz:_n:mnﬁ o: dsﬁoxamﬁaos
>wmn:m

Calculator u _
_.noav:ﬁmx _ : -
voimx required .to: contro]l the tool:
C{ Hand o o
Hoe . : :mssm1 :
Rake Pliers S
Pencil Spatula -~ - m
Ruler Scraper
C7 Electricity
Motor driven ﬁoo_m.
Mixer Blender . s
aﬂddd Sander

Etcher

i

-

CHILDREN-TOOLS AND' LEARNING

Next Steps:
1. Expand each category. One tool may fit several
nmﬁnmo1dmm. What is different about tools that
ﬁ_ﬁ several categories from tools that fit only
“one category? .

What are examples of the work that is done with -
each category of tocl? List examples of zoxx by
title or description. :

3. Find nossczdﬁk mxmavdmm of different kinds of

zoxx ae T :

A. Trace a tool as ﬁms back-.as possible ﬁo see
how it started.
B. Compare materials used to make tools during
- different time periods.
C. Find out how commercial tools are made.
.D. Where do ideas for new tools come from.
=y do these dammm mmﬁ to be actual ﬁoodmv

How

mmamnﬁma References:

H. w1:=m1. Jerome m. qozmmaﬂm,q:moxk of Instruction..
The Belnap Press of Harvard University Press,

Cambridge, Mass., 1966. . -

2. omxdmk. xmrlmﬁ: P. Man the Tool-Maker. The :
University of Chicago. vxmmm. Phoenix wooxm Edition,
Chicago, Hdddzodm. 1959. -

3. Washburn, Sherwood L. =qoo_m and Human Evolution"
Scientific American, 203, No. 3, September, Homo

Tools That Created
Des Plaines, HAAJ“

4. Wilkie Brothers Foundation.
Civilization.

5. Wilkie, Leighton: Tools. .

Des:Plaines; I11. Wilkie Brothers Foundation, Hmmm.

S . 13
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The Foundation(N.d.)

.Creator of Civilization.
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CLASSROOM ORGAHIZAT ION
“ARRANGEMENT IDEAS

o . . -
2

‘ >11m=mﬂ1m a classroom is very demanding, and the
initial -input of energy and money will not be the final
one. Additional materials will be required thoughout the.

_year, and some kind of arrangement for continuous spending

of small sums should be agreed. upon between you and your
administration. . Continual spending of small sums does not
:mnmmmm1dd% mean that the overall spending will be greater.
1t is a matter of allocating the appropriated: funds in a

. different way, since all the materials that will be needed

~* " Take-an inventory of. your classroom.i

the planning.

. during the year cannot be vcﬁn:mmma in- mmvﬁmacm1

e

. You may’ nosmdam1 nimmm1ooa arrangements a few days
before school opening. However, some teachers may like
to wait until school opens and dmﬁ the children share in
It might help to make a tentative 1list of
interest nmsﬁm1 activities in order to develop some idea’
of the kinds of spaces you want to provide initially. -

. .The number of decks
. Bookshelves

« Other pieces of furniture
. The electrical outlets
. The amount of usable wall and ﬁdoo1 mvmnm
. The number of windows, doors, lights. %
. Are there closets? o
. Storage space ﬁ01 supplies” : B
. Sink: area

.. Usable projections Andvmm. hooks, etc.)
. Irregularities in the structure that may have

some bearing on the use of the room

. Alcove, adjoining small room .

. * List of activities may nclude: wor -

. Discussion area
. General -meeting
. Reading
© . Writing
. Mathematics
. Science
. Music
. Art
.~ Drama
. Construction

Make a sketch or diagram:of your classroom
before you proceed to the actual job of rearranging.
Decide which activities interest you the most.

Focus your attention on one area, using all the
furniture and resources you need in order to com-
plete it. Arrange the area to your satisfaction.

‘After the first area is completed, move on ﬁo the
next aomw dzﬁm1mmﬁd=o one.

<o: may need more bookshelves, tables, dividers,.

etc. ‘Look around the school, ask for donations from
parents, build some ﬁcxsdﬁ:1m ﬁq1d-zmdd is very
useful.) : :

zsms two or three areas :m<m been set up,
vommdcd_dﬁdmm for arranging the remaining nimmmxooa

space may become clearer to you.

mmsm&cm1. there will mitmkm be a gap between
the ideal and the real, between your plans and the
agtual -possibilities in the classroom, therefore,

the classroom need not be in final shape. You and
the children will be able to continue rearranging
the classroom. . .

o - 7
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cold, " hot

w:oxwmum

* You may want no nozm*am1"
1. Are ﬁ:m1m areas z:dn: are :::mmao

a. Unattractive: ugly, drafty, amxx

- b. - Too much traffic: 4
... People walking through .
. Interruption of concentration

.c. Space too small for designated use:
. Materials not conveniently on hand,
. .Difficult to locate materials, 1mv_mnm

. materials .

“d. _zo1m mcuummndozm :mmama

>

2. Does arrangement cause admmmzmdos @

- a. Children, do not have enaugh room to- work
.~ b. Wobbly furniture, unstable ﬂmc_mm S,
c. Narrow passage ways' v T
w -d. Ghildren not given enough dzﬁm1mmﬁd=u mnﬁd<m

m_ﬂmxzmnd<mm

Some activities m<odama B

« ~, a. Too many written instructions
' b. More materials of an open- -ended nat
c. Areas too public
d. Space for mamdd u«o:nm ﬁo zoxx ﬁoum
limiting 2
e." Room too noisy o
f. Open mvmnm for movement not enough

Hm.maadﬁdos you may want ﬂo rearrange the
in"order to have space for an all-class projec

! :mzmumumx. dramatic presentation) or oa:m1 g

Above all, you should include the n:*gaxm
:hinking and have some general discussions (gn

ure needed.

ther too -

classroom
t (publishing
roup activity.

n in your
een lighting)"~

. .;m,, , V
[ "~ CLASSROOM ORGANIZATION
_— ~ ARRANGEMENT IDEAS

about how the- 1oos is cmdzu lived in and how dﬁ :

might be made: cmnﬂmx.

Remember nammmxooa organization should, if at
all possible, be flexible and open to adjustment
in response to the.character and interests of the
occupants, not fixed according to some preset
plan.” No room has only one inevitable arrangement.

an

—t
i
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T - | . o :A\N C
| CLASSROOM ORGANIZATTON | /1 .
PHYSICAL ARRANGEMENTS :

;

cmu | : ‘; . | . .,

) L WALPAWRS  dxa'xs’
- Fwars . fa4rg
COLUMNS | & Prweop
. BIAMS k. F° PLYwooD
Lo Beeks Ll gttt 2 B
IDEA/PROBLEM . e o

No classroam is ideal. When children learn by .
experiencing practical problems, they tend to work as.
individuals or in small groups. Ideally, they should
have available a wide range of materials, plenty of
flat surfaces on which to work,-space ‘to move freely,.
adequate sources of reference and ample display and ,
-storage space. “Materials, equipment and books should

".be easily accessible-so that.children®can find whatever
_they need when they need it. Be brave, Try an activity-
centered-learning classroom.

-« o~

. Hm— . . fo . R
. A . fro Lo
S ) EXE : .

// " PLYWooD
‘ . ;S,o_.vcrrrt :

i »T

mox_mmﬁm*dm read:

19

A Momento and -Manual of QOur >uu1m=ﬁ¢nml

ship in Making Places and Changing Spaces

in Schools, At Home and Other Places.

. Farallones Design, P

California.

oint Reyes Station,

|8 7
8 -
{ )
...l. . -\ - ~ ~ .v
| ~ == (| D
4 | I
i1
mu%_ - -
4 A\ ol a M —
Y «ﬁzcsl (o) o ;
5
A I (@ 10 |

E
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.. .nova=mw nm1ﬁ can be 1oddma over to

Reading: Small, u1+<mﬁm_mumnm for
. Jindependent reading with a
rug and soft furniture

Math: m:m_<mm.m=a rug under zﬁsaosw

Art zmm1 sink. m:uvdk shelves,
work tables . .

Drama: Box of dress-ups and closet
storage space

Construction:” -Shelves for mﬁoxmmm
’ wmzn:mm. tools, etc.

;:x area

Teacher's desk: May or am< rot. um

. -~ used:, ,

Coat closet: Mobile units possibly
File cabinet: For records, plans, ett.

Ty

Sink: -With drinking fountain

AAGHT > WEBIGHT
‘SCREEM OF |

nr»mmwoow omm>z~N>q_oz

s
/

e Y w:<o_n>r >xz>zmm3mzqm

/

LN

ToO®L MOLPER.

!

. f | _ _ -
-Comments: . [ , . o

*..<mxﬂo=m_aonmm of learning can cccur-simultaneously.

* Provide umxaoam when half the class can choose activities
- while the/other half can continue to work at their desks
:dﬁ: ﬁmmn:mx -guidance. - | r

* Each azﬁm1 .ﬁ_msmm should have room for a Jimited ==5cm1
.Oﬁ n:Adax 183 . . ._up

"‘v“

*  More azﬁm1mmﬁ center activities can be introduced nxma:mddz
as n:aaa1m= imm1= how ﬁo handle the m<ma~mu_m n:odnmm. »

_.*moam ammxm may serve as mxo:u zoxx ﬁmudmm zdﬁ: vdksooa
: mcxﬁmnmm.

*..n:AAa1m= can sit at ﬁ:mdx ammxm or on a nmsumﬁ for group
discussions.. .

-
ERIC

E



CLASSROOM ORGANIZATION - S I .

n.gocxzmdm will enable your children to°’become more

- for. m:ﬁ:1m study and’ d=<mmﬁaumﬁdo=m;

i

" the necessary information: to show the directions and .

PupiL Loes - JOURNALS - | S
- P . . . ’. :

As a teacher you naturally assume a positive
attitude about the achievements of your chiidren:

The introduction of Individual Pupil Logs ‘or

responsible for their own learning. They will be aMe
to keep records of their own progress, A:ndcaﬂzu plans

. ‘Logs or uocxzmdm can cm xmvﬂ Az two forms :
* zodmcoox os_mnsmucoox with mxmsv_mm of
students work in dated msnxdmm.
* Brief mcmmxmnﬁ o«,w:nsmxk of awk.m.ioxx
kept in a small notebook and dated.
Remember, effective feedback -is|best if the "Log"
is used as a medium for communicating with the child
‘as-an individual. Be careful not toleditorialize on-
grammar or vmzamzm:dv 'too early or too often. Only
inaccuracies in reporting should be no11mnﬁma. nosw
mendations of progress,. suggestions and 1mnossm=amﬁdo=m
,ﬁox ﬁ:ﬁ:1m zoxx can be. amam ﬁ:dm.ka# . - 1

If ﬁ:m early v1dsm1k grade child is =Oﬁ able to £1Aﬁm.
only the notebook or scrapbook may be used. However,
older children.can serve as their writers or mﬁmzouxmu:mxm
to record the dmmsnms_mtadnﬁmﬂdos.

Individual Pupil Logs and Journals furnish some of

develtopment of interests, mﬁﬁdn:amm. knowledge and mxdddm
in each chiid.

Q
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. , DEVELOPING A SAFETY. PHILOSGPHY
- . 8 , - . . o - . ) .
Any effective safety education program is a con- - .Fundamentals in Education for-Safety .
tinous program which.coincides with the aims of the CL . G : -
. school and is integrated with its total| program. - I developing a practical philosophy as the initial
, . : . o ‘ step wg establishing a safety program in a school, the
In this section, remarks are restricted to fellowing ideas: are offered. for consideration:
those concerns which are most applicable to the " . : o : : - s
elementary school. In no way should this be construed "~ (a) The protection of children should be a major. - .-
- to imply a breax or gap between the mpwam:ﬁmwk and . educational objective. This objective cannot
secondary program since the philosophy should flow and : _ be effectively accomplishéd by haphazard,
permeate the entire system; VN o - incidental instruction; it must be planned, cLoe
: I . m : o organized and implemented. The school's. \
- A comprehensive safety program should provide , o responsibility is clearcut and far 1ms@«ou from
for the following: . N o » the controversial category. :
‘ R . AN , o - h "~ (b) Emphasis should be placed on constructive safety -
me Teacher ‘Research _ _ s E s . practices. It is unwise to stress the negative
.{b) Tollege Course(s) . . . " aspects of what results when individuals fail
(c} Teacher and Student. Guide Books L . to act prudently. - Safety education should, in-
. . o : : S : . effect, provide'a spur to action, rather than _
. The most .effective learning in ﬁmm_mdmamzﬁmxk , _— " acting as a brake. - o
'school takes place when interest can be'|generated in - (c) Participation is basic to success. The school.
~the total school community. Effective Habits and _ ~ program in safety must be implemented in such
attitudes necessary for safe living will only surface . ‘ a manner as. to involve every member of the Y I
when’ sincere concern’ in this phase of learning, sup- - .- .school staff, as well as, every child. a3
ported by pubTic commitment, permeates the school - . : (d) An accident-accounting system constitutes an -
administration, instructional staff and:children. v .. lintegral part of safety .plarning. .
The program should truly reflect cooperative thought " : The seasonal approach to safety is effective « ¢
and faction. When such diverse ‘interests “and in meeting changing needs during the year and
cooperative-efforts exist, sound-and gradual growth in lending variety to the safety ipstructional .
in.safety habits and attitudes becomes a reality program. : : i . :
rather than spasmodic progress. 'In order to obtain Amv.mmﬁmﬁk_nosmﬂamxmﬁﬂozm are an important part of '
unity of.effort in the school program, agreements "~ . o the planning of any school <pecial event.
must be worked out among various departments of o . Spectal activities, such as field trips, poster
the system or among various reliable individuals ; - . . Contests, athletic contests, school dramatics e
as jto definite areas of responsibility .and action. R - or festivals, provide opportunities for the
o \ e : T . - . cooperative formulation of safety standards and
Adult interests must be utilized in order to. .. the developmgnt of acceptable safety practices. .
-secure the best possible results.. It is essential (f) Safety weeks and similar occasions should also.
that parents ‘and the school representatives agree on° w be an integral part, of the safety plan, .
:the plan since behavioral patterns are formulated in . . . Amv.vxoumx planning should involve _onmd.msa city- :
early youth. R . . . ; wide research-in order to meet community needs

-~ and to eliminate safety hazards.

—
(o)
ERIC
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] | o . ST . .~\. - ) : . P . .

. “ . i . . .a 2. - . ) . . N

o cm<mrow~zm A m>mm4< wzﬁromcm:< S o o T

- . M . _. . - . . | . ... . . &: ) B
Asv The local" mnnwod plan ﬁ01 mmﬁmﬁk acmﬁ :ﬁdddwm Arbous, A. G. and Kerrich, J. &. "Accident Proneness"

| ‘the total safety 1mmo:1nmm of the community. Biometrics, 1951. . . i
’ % Aﬂv Essentially, safety evolves from am<mdovd=m

a total philosophy which results in proper Association of nmm:mdﬁk and Surety Companies "Handbook
attitudes. - Attitudes favorable to safety . 7. of Industrial Safety Standards" New <01x

should pervade the mn:ood s total program. >nndam=ﬁ Prevention omvmxﬂsmsﬁ 1954 .-

Evaluation and the davxo<mam=ﬁ ow a program

‘ ~of this. type can best be judged in terms of -
. a lessening in the ::3am1 and mm<m1dﬁ< of

| accidents and -near-acci amsﬁm. in the devel-
opment of dauxo<ma mmﬁmﬁk vxmnﬁdnmm,maa ,
attitudes, .in an dznxmmmm in the amount and - -,
.ncmddﬁk of um1ﬁdndumﬁdo= in mmﬁmak mnﬁd<dﬁdmm.
.and in the attairment of a constantly
davxo<d=u community attitude toward the
school'$ mwﬁmﬁk v1oo1ma.

-5
AN

cxurm. Charles A. =>nnﬂam=ﬁ Proneness: A :kvoﬁ:mmdm..
Character and mm1mo=mdﬂﬁ<. 1940. -
I11inois mﬁmﬁm Department of Education, "An Elementary
.and Junior High School Safety Education Guide
for Teachers and Administrators.

4 _ National ma:nmﬁﬂos >mmonﬂmﬁﬂo= "Who is Liable"
N : " Washington,*D. C., 1963.

....... S S R - R National Safety Council.
. o - C e . . 71966, _

mHmrHoox>v:< : T . a . :

- o , D . "Accident v1m<m=ﬁdo= Zmzcm_

mooxm - : . m - For Indus _ Operation," 1959. .

"Accident Facts," Ilinois,

mxmmgmx Russel.
zmz.<owx. go:: Wiley m:ammozm. Hmmm.

"Modern mmwmﬁz Practices". S .-wll. "Handbook of Accident

‘Prevention,” 195

New Jersey Department of Labor m:m Hsa:wﬁxk

Ki u amsdm J. "Teacher rdmadddﬁk in| School .
b mn:ood Accidents" Michigan, Prakkep o - . New Jersey "Safety Guides and xmm:_mﬁdozm.
w v:a_dnmﬂdozm, :Inc., 1963. < _ . - 1958, . , . ‘

N

=>nn*am=ﬁ.v1m<m=nﬂo:
Chicagol,

New Jersey State amvmxﬁamsﬁ of Education.. "Formulation

“Williams; William A.
S and Enforcement of- Safety Rules," zmz Jdersey,

Manual for Shop Teachers"

I1Tinois, American Technical Socipty, 1963. 1963. .
vgam:_mﬁu o B P o.w S e e
>5m1dnm= Mﬁmzamsam >mmondm+do=. Hzn..__xmmﬁ. Eye o . i . :
" and zmmvdsmﬁosk v«oﬁmnﬁdo=.= 1972, . o J

Q

l C '
Aruitoxt provided by Eic:

E



Hcm>\wxomrmz L e 3>qmma>rm AND mochZmzq R f
Make a self- regulating or m:ﬁoamin system ﬂo perform a : 1 333 swi ﬁn: such as Cutler Hammer - -
useful tasks. no.:vm«.m and contrast it with other no:ﬁ.o:ma JX40 @$.28 or similar switch-
“devices m:a mkmﬁmam. . 1 Miniature battery operated water -
A . . : . g pump-such as Edmund-Scientific type
. s , S - 50,345 8$2.25 or similar pump
B Plastic dish pan
.1 Large cork or piece of ma:.odooma
o "~ 2 No. 6 - 1% volt batteries : .
) : Wood scraps. for pump support
putep Nails, screws, tape-
~ . MiCRO 1 _.m_‘.um tin can ~
£ 5 . MoToR S WITCH 1 piece plastic tubing %" inside
M/\ hlll..@,lo./ diameter X 18" long .
\ _ 1 Claw, hammer . - .
/J?f ﬂr‘/r.qa 1 Crosscut saw
AN d.r.qdm!nv ARM, 1 piece 18 gauge aluminum wire X 12" <
: . L B 2 B T
vmonmu:qm. _ . -
1. . wSE v._mﬁmo«s support. *.o«. pump and 1mmm1<o§.
2. .Hsmmlu plastic Sum %2: i:.ocm: vc:o:ma hole at base ” ’ )
of can. _ . S - ’ - i R
3. ' Attach cork to Hmzmﬂs of aluminum wire. Attach wire to FoLLow-up: S .
‘ ...mz;o: arm with tape.or ﬂ:.mma . T . - . ‘
: > . What makes ¢:m ‘zmwm«. system
4. zoczﬁ mz;n: Bend cork arm to-Tevel of water. Cork automatic? :
so<m_=m=¢ will open or close switch. . ,_ o
| S - . ‘What other automatic devices do
5. no::mnﬁ cmﬁm?mm to pump ﬁ:.o:m: mz:un: stcm._._k ‘you use? How do Smk operate?
. operate switch to determine when pump turns on.. Correct Find out. . oo
oum«.mﬁos -switch arm ; in :v vomiu\o:. Add water. . S o )
6. ,.m:csm«.mm lower voZ:o: of vcau >&:mﬁ no«..x_. float arm ) g i
8 turn pump on or off. . T v _ S
] - : - 21 o=

~

AUTOMATION
AN >cqoz>q~n SYSTEM

E
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><;:o,_ >m§m_u>nm R S
>~xnm>mq | S : L | |

. cL T BAANeE

Mcm>\wmow.mz o SR

" Because every ﬂsxozs object mddmm. it is useful to _ : S Ve
establish criteria to determine the .success or failure ¢ ‘. o . o3
of the flight. These teria must exhibit aerodynamic - )
characteristics that will cause it to fly. In addition, SR . . ,
ﬁsm object must be under control to fly a predetermined o . o : \

n a somewhat stable manner. Making a paper o .
mﬁxvdmsm can ve-challenging and exciting.. Visual observa- >
tion will be helpful in determining what type of ° .
adjustments you can make with your m¢1vam=m : T

a

~

"

L IND
N
I3

.\)
IC
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B

wxonmucmm.k /
‘1. c1m£ amﬁmddm on nozmﬁxcnﬁdoz vmvm«.
2. Cut out amﬁmddm . / |
.wi; wm:a up' the ﬁ_mzumm of ﬂsm tafl md4mmwvmmmh
.m. ﬂo_a the ﬁmﬁu.mdozm.ﬂsm mxaamﬁ1¢nmd.nm:ﬁm1 ;*:m‘
! to. form a "T" with flanges.” - | B .,.
|5+ nm{mmw the ﬁzo.dmsmm.vmsmdm owvﬁsm ﬁmdd ﬁoumﬁsmx..
a mw nmamzﬁ ﬁ:m zdsm to ﬁsm mﬁdnx |
. w. nmsmzﬁ zdza 1m4=ﬁoxnmam=ﬁ ﬁo the zdzuL
ﬂ _wN “Cement ﬁmad to ﬁ:m aft vomdwdos oﬁ,zﬁ:@.
mmw qmmﬁ _mcsnz mdxvdmnm. M ._.
Hw mmdmsnm ﬂsm atrplane Ad*u:ﬂdz mw.ﬁﬁxww minxmmmmsm

Y

zmdm:ﬁ ) mmzﬁdk ‘Taunch mdxugmzm

N
.

‘.o.

and fly.

iy

e

S

><~>q~oz - >mxomv>rm
AIRCRAET. .

’

. iy v

3>4mx_>rm AND moc_vzmzat_ L

- wmdmm sticks
: 1/8™ X 1/4" X HN: dznzmm.f
-Paper - 70 1b. construction - - -

@

. Cement - Rubher nmamsﬁ . .
. Balance weig vmvm1 n_dvm.
clay, etc. .o
Tape - smmxdzm or masmmd<m, .
o Q.
Scissars o e
Ruler -~ :
Pencil I
N . ..m .
- , < .\,
morroz cm.

L)

.wmzno=1mmm mdam:mdo:md n:m:umm.

.,M.:m<m students develop ﬁdd@:ﬂ
ammmcxmsmzﬁ dsmﬁxcamsﬁm-_

. Study ﬁsm careers m<md_mcdm
.z*ﬂ:dz ﬂzm aviation dsacmﬁxx

.
ol

N
W

O

C

Aruitoxt provided by Eic:

E



~ AVIATION - AEROSPACE -

4

FLyine KiTES

o

. IDEA/PROBLEM

. Any object that moves Jsgmumzamzﬂ_k through the air |
..and is not falling directly to the ground is flying. The
ability of -an object to remain aloft is determined by ‘its.
weight, its shape and- force driving it. Tissue paper in
the wind can remain-aloft for some time but: is not ~
manageable; therefore, in-addition to the ability to fly,
“the object must be under control. ‘The kite helps us
experiment with concepts of flight. S

- g

2

M

.
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AVIATION - AEROSPACE
FLYING KITEs

’

MATERIALS AND EQUIPMENT

: . Dowel %" diameter X 22" . frame
T s ' Dowel %" diameter X 30" frame

S Tissue paper 24"-X 30". cover
o . . .. String - 10 ft..roll harness -~ .
_ . : ‘Tape Co
Glue .
) String - 250 ft.
. Hand saw
Scissors
Ruler )
o oo
| 3" . ~ N
e 7 )
- PROCEDURE | morroz ~UP: S :
1. Cut dowels %o mmNm .and notch each end. ,. . - o . Sl q«« oa:m« nmmdms mkmﬁmam.
2. 4dm aozmdm together ao form ﬁxmsm and mﬁ1*=m ﬁ«mam. _. " . How :mm ﬁ:m no:nmuﬁ xdﬁm.:m_uma
. C mankind?
3. .no<m1 mﬁ1~=m frame with paper, overlap =mﬁ1d=u ﬁ1m5m= : o L
ck % inch:and glue over. o | : , : . . .cm<m_onam=ﬂ of lighter-than-air
: . Lo B crafts. . . .
4; Tie :osJNosﬁmd dowel to amxm a w ﬂan: deep bow, after = - . . ' .
covering mxmam z~+: paper. . , . - . : . :

5. :anmn: :m«:mmm

/
N
(|

Q
IC
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* AVIATION - AEROSPACE .
| Rockemry 5 o

T SPACING
RINGS

ENGING
ROLDER
Tuek

FINS

IDEA/PRGBLEM

Everyone on earth is influenced by man's remarkable
achievements in-the air and in space. Meaningful learning
experiences in which students actually build, launch a:d
safely recover their rockets provides a realistic oppor-
tunity for students to apply theoretical learnings.

2

. U PARACHOTE: .

X

SWMROoUD LINES.

%

O

Aruitoxt provided by Eic:

E



><_>q_oz >mxomm>nm
x g | T .. . - | xonxmqm< o .

-

' . 3

. 3>qmmﬁ>rm AND FQuIPMENT
Basic Model Rocket xdn

For every action there is an.opposite and equal reaction.

\
\
|

Isaac Newton 1687 , * Modeling knife - .
; R B Metal-edged ruler - - :
, : : . : . , - Sand Paper - fine 01 extra fine . _
PROCEDURE: . | - . Scissors | . N
. Glue (Model) - Y
1. omn:m1 m:n read basic: dzﬁoﬂamﬁaoz 1mdmﬂd=m to model rocketry. Pencil 7 -
Two sources are: - Cardboard .,
Saltrick, Daniel F. and A. xccodm Aerospace Education = - Sanding sealer :
and zoamd Rocketry - An Educator's Guide for .Grades . "Paint brush : ‘)
Four through Ten. Penrose, nodoxmao. Estes - Paint (Dope) = * * |
Hza:mnxamm. azn..mvmwo . o . - Paint ;thinner ’ i
: Estes Hsa:mnxamm Inc., Why zoamd wonxmnka vm:xomm, - : _
4 Colorado, 1969 rev. o . _ : _
.+ 2. Learn basic 1onxmn :oamsn_mncxm,mmw%o: read and build. mw
3. Obtain a model rocket kit (single- mnﬁmv \ FoLLOW-uP: | o .
4. Read dsmnxcnndosm n:xo:@: 0m1mﬁ:d_k cmﬁ01m starting. B . : . Use the basic data from aunches. :
S Y - to construct graphs which H_H:mn1mnm
5. Examine parts packed in kit. : ST , ©©altitlde reached.
‘6. - Construct and finish your model rocket. , _ - ', . Construct more refined instruments
: o _ , K N A for determining the altitudes 1mmn:ma
i 7. Learn the model rocket safety code. Note: You must obtain ., . : ck rockets. _
a permit to use aonm_ rocket m:mazmm in New Jersey. )
i . _ T : . . Improve standard designs for aoamdm
. 8. Compare the vmxﬁoxamsnm of different aonmd rocket ‘engines in’ - (reduce drag, etc.)
the same rocket. o : . c
, , 4 S, - - 'Design more 1mﬁm=ma launch mkmﬁmam
* 9. Build an electrical ignition system for launching. - : S ;
o - S : v mn:ak nmxmmx ovvosncsdndmm within _
10. Carcfully prepare a model rocket for launching &nd -"Blast-off." _ the- mmxomvmnm industry. T
' - . . , N \\\\\\\n\,\\\\l ' :
4 < rﬁmu\:ms\<mwpc:_m1k. . «
‘ - P . . ’ IC
‘ — 27 27
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AVIATION - AEROSPACE
MoDEL RoCKET mzmmzm

ESP.166 STATE,
DEPARTMENT/A

i JERSEY .

PERMIT TO .
ROCKET mzo=‘ ..: zoomr ROCKETS
ﬁna: ZI|ENN :-cnn_ : : -
- m —|:4.:u permit expires o:n year from mn‘n of ~uucn:nn»
y : ° m.” ._H. ..
L 2 . John Q, qmmn:m1 e
. .a . Your School ;
. : 2 . Scheol Address
. 2 mn:ood o*ﬂz. State
e - _ Zip noam

L Gl

. . : oozzmuu_ozﬂ.n, OF LLABOR AND INDUSTRY

b : R .

e et e e ™ i A ot o U T A e i e e S &

»

IDEA/PROBLEM- - .

Model Rockets using mod*a m:md mdmnﬂsdnmddk )
ignited engines may be built from kits by. = .
anyone. However, you must be 21 iyears old and
hold a permit -to handle the solid ¥uel rocket.
engines in New Jersey. A perinit ummcmavak the

state is necessary. . - : . .

t
¥

.

nxonwcczm:\

-

]
A New "Jersey ﬁmmnsm1 may ouﬂmds a permit by sending

m: munddnmﬁdos 1mn=mmﬂo=mn:oo_ mﬁmﬁao=m1k m:a dsadnmﬁdsm
«o: are- a teacher to: : .

.

State oﬁ New Jersey : . ’
Department of Labor .and ﬁsacmﬁxk , {
Bureau of Engineering and mmmma« ,
1100 -Raymond Boulevard

Room 419

Newark, zmz Jersey owHom -

T,

You zmdd 1mnmd<m an "Initial >vvddnmﬂdo= for Permit

to Use Model Rocket ‘Engines" and safety regulation
No. 24, governing rocket experimentation by amateurs.

Proceed with application _=mﬂ1:nﬁao=m z;dn: you

zdd_ 1mnm*<m.

Q

IC

E
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7.

8.

my dmczn:mx

‘

,

_
Construction - My- aoamdmxonxmﬁm will be made of
__maﬁzmdu:ﬁ materials mcn: as paper, wood, plastic

and- 1cccm1  without .any | amﬁm_ as mﬁxcnﬁcxmd parts.-

i

Engines - I will use ozdk v1m ﬂomama ﬁmnﬁo1< made
model rocket engines- in ithe manner recommended: by
the manufacturer, 1 sdde not change in m:k ‘way nor

‘attempt to reload these m:adzmm.

xmno<m1« I will m_zmkm_:mm a rec o<m1< system in-
my madei rockets that will réturn them mmﬁmdk to -
the ground so that they smk be ﬁiozz again.

Weight rdadﬁm My - model 1onxmﬁ will zmdu: :o aoxm
than 453 grams (16 ozs.) af 1iftoff, and the engines
will contain ‘no more than 113 grams Aa 0zs.) of
propellant. : | :

.
c

mﬁmcwiﬂﬁk I will check ﬁ:m mﬁmcdidﬁk oﬁ my aoam_

- rockets before their first flight, except when

launching models of m~1mma< vwo<m= mﬁmcdiaﬁk

.rm::nsﬂzu‘mkmﬁma - The mkmﬁms I :mm to Taunch my
- model rockety must be remotely nozﬁxoﬂdma and

electrically operated, and will nozﬁpdz a switch,
that will return to "off" s:ms released. I will
remain at least,10. ﬁmmﬁ away ﬁwos m:« rocket ﬁ:m*
is being dmczn:ma o

- - - .

Launch mmﬁmﬁk I will :oﬁ imﬁ m:«o:m approach a
model rocket on a dmczn:m1 until I have made sure

that either the mmﬁmﬁk interlock key has been*

removed or the battery :mm#cmmz admnozsmnﬁma from

i
« .
|
H
|

ﬂikm:u no:aﬂﬁﬂosm - I will not Taunch my: aoamd

rocket “in high winds, near c:diadzum. power lines,
ﬁmig trees, Tow flying aircraft, or under. any
oo:adﬁdosm which might be am:umxocm to people or

vxovmxﬁk |

’
3
h

>

e

9.

10.

11.

12,

13.

_rmczn:.qumm

\

AVIATION - AEROSPACE
RockeTRY SAFeTY Cope*

Launch Area - My model 1onxmﬁm viill mdsmkm be dmcvn:ma
from a cleared area, free of any easy to burn smﬁm1dmim.
and T will only use non- ﬁimsamcim 1mno<m1< zmaadzu dz
my rcckets. . s

Jet Deflector - My launcher.will have a jet deflector
device to prevent the engin> mx:m:mﬁ from :dﬁﬁdzu ﬁ:m
umo::a adsmnﬁﬂk

rm::n: xoa To prevent accidental m«m dzucxk I'will
always place the launcher so the end of the rod is
above eye level or cap the end of-the rod zdﬁ: my .
hand when approaching it. I will never place my head
or body over -the, imcsn:dzu rod. When my launcher is
not in use I will-always store it so that the Taunch
rod is not in an cu1dm:ﬁ vomdﬂdoz.

nozm1 Lines.-- 1 zddi never attempt to recover a«

1onxmﬁ from a .power _sz or other am:mm1o=m places. ¢\
(Ap)

-and >=mdm I will not launch rockets .

faht path will: carry them against targets mﬁ

so ﬁ:mdxiwv
-on the m\q==a, and will never use an explosive war-
headsnor a payload that is “intended to be ﬁimssmcin.

My~ imczn:dsm device will always be vodzﬁma sdﬁ:dz
- 304 amn1mmm of <m<ﬂ4nmd _

i

mamnrmczn: Test - When no:a:nﬁdzo 1mwmm1n: mnﬁd<dﬁdmm °
with unproven designs. or smﬁ:oam. I will, when . :
 possible, determine their reliability through pre- :
launch tests. I will conduct launchings of unproven a
designs in noavdmﬁm isolation from .persons not .

participating in the actual Taunching, .

~

* Saltrick, Daniel F. and A. Kubota. >m1ommmnm.
Education and Model Rocketry - An Educator's )
Guide for Grades Four Through Ten. Penrose,
Colorado: Estes Industries, 1970. DA
S
\ ‘l

E
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CONSTRUCTION -
~BUILDING WITH CARDBOARD |

o
| BASIC FORMULA ©| . -
. 1
ASSEMBLY
&
®
IDEA/PROBLEM |

Classrooms with access to cardboard and tools give
~children an involvement with the notion that they can shape.
things to suit their ideas. The characteristics of cardboard
will lend its use to the design and the development of
genuinely useful "learning things." " ﬂ o

I3

30
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nO?qucnchz
wcﬁrcﬁzm WITH n>xumo>xu

et -

AT e

MATERIALS AND mocﬁnzmzq

Tri-wall ,

‘Tape,. 2" wide, vmvm1 or cloth

White glue

Paint: Use latex on both meamm of
. : any surface

uozmd 3.4", 1/4" .

Circle cutters

Hole cutters * - “Available
: 1/2", 3/4", 2'1/16" in kits’
- -Slot cutters - . from
Strip cutters . WOR & TRE
mwsazm clamps
Matte knife
Tape measutre mw
. Sabre Saw :
. Hand Saw S o .
. B - Mallet -
PROCEDURE : | - - .
1. Sketch-out <m1¢o=m ideas you may zmza.ﬁo“nozwﬁscnﬁ.. . | ’
2. Examine tri-wall material to amﬁm154:m your nosmﬁxcnﬁaoz “ - ._morrh:< cv. - R
ﬁmnzsdncm. m : L : : . .
Read - q:m Further >a<msﬁ:1mm of
3. \zoﬁm mxmmﬁmmﬁ uﬁxmzmﬁ: dz direction: in which flutes run. - . .. nmxacomxa.nmxum=ﬁ1k‘ Son of ,
A . - Cardboard! Carpentry.
4. Layout and measure amﬁmnup_xﬁo amﬁmxaﬂzm.aﬂamzmﬂozmrn e Watertown) Mass. zoxxm:ov for
L : r - R SR o . . Learning Things, Inc., 1972
5. Check over and cut out. - _ : - . P X ” : .
6.. Asserble materials. * _ S R : o
\ . ‘ .
\ .

.\)
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CUEOLOSY e
ATR QUALITY SAMPLING ~ o

|
~
) il r
PETRI DISH o . S T
< v ... . __ - , .

IDEA/PROBLEM , |
wmloa.ﬂ.nm._.: sample the air inside and: outside a
"~ buiiding you are often in. What can you say about.the
air you breathe? R ’ w




4

-

PROCEDURE: - o

1.

011 over the inside surface of each half of the petri dish.

. the air - inside and outside.

Select a clear plastic sheet about 3" X w:.o1.:mm a disposable
petri dish. Smear a thin coat of vaseline or Tight lubricating

R}

Carefully amxr 2 or3 ngxnﬂmw about penny size on the o:ﬂmﬁam.
of each dish with a ﬁodﬁ.ﬂﬂv pen. Number them 1-2-3. -

Now, examine each circle area under a microscope and noc:a.ﬁsw
number of particles you observe. Record this number for each
circle. . . _ N9

. ’ ST
Next, place each dish at a location at which you wish to sample

.no_gmnﬂ,ﬁ:m dishes at hour or day intervals and again count the.
particles in each circle. Record this number for each circle.
: ° - ~ :

.

Make a mxmv:.oﬁ your results and share them zmws others.

. .
. . 5 . .

. FoLLow-up: . =~ ¢

. i . 4

- ECOLOGY -

" AIR QUALITY SAMPLING

MATER1IALS AND EQUIPMENT .

1B & L Stereo Microscope
2 disposable petri dishes
'l tube vaseline 2

.« 0OR

* 1-can light oil =
Graph paper = ™
- Felt tip pen”

: N
. When is the air polluted?
’ v
"+, Find ﬁ:m.voaycma\muasamx in a
local paper:” xmmﬁ a record of .
this index over a period of time.
Compare”this index with your own -
~ samples. o -
"+ Who are the vmovdmvﬁs your: com-
munity who work on problems
like this? Would you 1ike this
kind of work? ot

N
W

R S .86 T o B - .
ilIlliilII-IIIIIIIIIIl;—!II_llilll-lIllIlllllll;;ll--nii-n--i.-_;i.i.-;--i-; PO

IC.
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EECRICITY Y
BATTERIES AND SwiTCH IDEAS | , |

" Note: ‘A1l voltage used is comparable’to : . -
. voltage used in a flashlight. .
| — .
. . Q i -
T . 0” ‘ . v -
~ | w< d ¢
“ . FROM ‘MOTOR ~ : .
: - oR _..an,Nmn\amrr.
- - : L3 . . 2
I~
3 -
"\
\ .
IDEA/PROBLEM | | I | o \
Simple, safe and easily made (1% volt) battery operated only . ! _ ;
electrical devices can be arranged-to produce 1ight, heat and motion. -1 . - w /
A11 of the variations of these basic uses need a.low voltage (1% volt) _\ . P
pattery and a switch to control them or turn them on and off, . Several . L s .o T
jdeas for doing this are suggested here. . ST . { - 4
Va a”’ , . v — 6
3y — -

]
Q

|

I

i
IC
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PROCEDURE AM“_. .
1. Look at’ ﬁrm diagrams-to umﬁ an idea ﬁox no::mnﬁdsu m:a
arrariging batteriés and ,switches to. wzk lTow <odﬁmum

(1 - 6 <odﬂv device you make.* .

vxmvmxmwosm cmﬁﬁmxk mzdﬁn: idea, then uo on to use it
ﬁo vo:mmﬂ/%a control the electrical devices ko: make.

»
4

*  Three sources for some first mxvmxﬂmznmm zﬂﬁ:,mdmnﬁxﬁnmwkﬂ

m#msmsﬁmxk.mnﬁmznm_mﬁ:akm Batteries And Bulbs II, Newton, '
Massachusetts, E.S.S., Education Develcpment nm:ﬁmx.
-Inc., 1969..

zmzdzu. F.E. and R. Barwood, Magnets, w:dcm and Batteries.

\\.> Lady Bird Junior Science Book, ro:oscoxo:o:. m:admza

-Wills and Hepworth Ltd., 1962. :

czmmno Source Book for Science Teaching. New York:

‘ ‘czdﬁma Nations, 1962 Revised ed.” _

\.J.n o.. .o -. ) r,. .h .

mEuE:: Lo e

T J;m>aqmw ES AND mquoI HUm>m
. , o
. * . VMaTeriALs. >zc EourpmenT RO
a . v
4 13 volt vmﬂﬁmmk'.c~ cells |
* 2 No. 6, 1% volt battery. -
1 wox vmvm1 clips : L
Pt -1 % ib. spool, No. 20 or No. Nm e B
o, : vinsulated modda copper-. hookup. wire
s .. 1- Box Thumb tacks - N T
. C Scrap wood . T !
¥ No. 82 rubber bands 23" dosu X 5" wide
i o 1 :No. 100. Miller. wire mﬁ«dvvmx ncaﬁm1 -
o 1 Pair. qdz snips . . o
A "1 Tin can- : .
_ J , : s o
SR B 5 . ™
.w._ [ e . ’
...morroz cn. ‘

B

i

-

T Cmm a cmﬁﬁm1< m:a msdﬁn: ‘to nosﬁxod
. a distant lamp.

-, Arrange batteries and switches to light
a lamp whenever anyone comes in a- door.

o NP onef e it

. Use your battery and switch arrange-
'ment to‘test miniature. lamps , ‘motors, a
bells and ccuwmxm.

e

IC

o
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CECEERICITY

 Heat

- IpEA/PROBLEM

<

.Make a fuse then test it in a circuit with a motor, lamp

. and resistance {nichrome) wire to see what a fuse does. .
. . L N i L

36




g

»

E .N..

.w»

.mwaonmucnm.ﬁ T e
1.

. ..._.o..o:. ._.xm_. ,F._...nm __.-no,.s‘ 4.zﬂ
SN TeH AT v.nﬂnnnz.... Vo...:ﬁ
ON THE z.nzno!m. WIRE",.

_ OBsSERYE ._..:.1 FYSEC AS. 48
v > L 4vn.n44,:r.. e

\ 2 - : :
>11m:mm materials to smxn a nd1n:~ﬂ as m:ozs in t m AR v
a~mm1m3 with-the lamp. . = C

ndorm the Lsaﬂn: ﬁo light a:m dmsv "Then, vdmnm a sd1m Am:ov
ciccuit) across the lamp socket terminals.. Does the fuse

.} open or move? Cut the fuse as thin as possible in the °
‘center until it opens when «o: vﬂmnm the wire across. a:m lamp
«mqadsndm. .

t

mccmﬂd\nnm ﬁd1mﬁ th ﬂok soﬁox. ﬁ:ms ﬁ:m udmnm of =dnzxoam
.wire in place of the lamp. Place a new aluminum foil fuse in
the ndxncdﬁ. ~Agéin m:oxﬁ o:ﬂ a:m aoﬁos and =dnsxosm sd1m.

¢

z:mﬁ do «o: ocmm1<m ﬁsos ﬁ:m above mxcmxdamsﬁo

. . ~

ELECTRICITY .~ v i Sy
, LA S
z>qmm_>rm >zu mocavzmzq o |

& Thumb tacks R

.W_H 3/4" X
- 1 pc..No. 28. zdnzxosm zdxm mco:ﬁ

<

mor

", Find out more about ﬁ:m.:mmﬁazm

. zoz uomm/w ﬁ:m1somnmﬁ zoxwo

1 1%-3 Volt toy. acﬂow .
"o 3" X Hm=,aozmd rod - . L.

H Battery-switch noscdamﬂdo: ccﬂ zdﬁr‘

two No. 6 Dry Cells . = L
2 No. 222 Miniature lamps - _ :
6 pcs. Aluminum foil %" X w:

2 Miniature lamp holders . i
X 3" X 4" Wood base :

24" Jlong .

P

i ¥ -

oL
’
.

LOW- cv. o

o

mﬁﬁmnﬂ of mdmnn1dnaﬁ<.\‘a . ,

‘Find
-out, ﬁ:ms ﬂ«< to maKe one.

37-
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. ELECTRICITY . . = . | ._ | |
R o : _ . o . . . . . M . \,
- - LieHT - S
“..‘ ‘
- . IDEA/PROBLEM |
t >1Tm=mw.smam1ﬂm_m to make a controlled mdmnﬁxﬂn.dﬂm:d. Then ‘ .. N . .

" use it.as a room 1ight, flashlight, model light or as-a light witn"
. .which to send code. . - - A © _ . .

.




re

L

.

© ELECTRICITY
LiGHT

/MATERIALS AND EouIPMENT

eND € & 1 battery-switch combination
. ._-ocoz WIRE TO ew 1 each miniature lamps: No. »m.
R BATIERY TC TORN 1 No. 222, No. 112*
S0oL5tR wnee LAMP ©N OR OFF . % 1b, spool, No.20 insulated novvm1
_ . wire -
oo . 1 Paper clip
. Ro11 masking tape
- "1 Soldering gun and solder
¢rﬂw=ﬁn ..fvm 1 Wire cutter-stripper
.m.).-.._.nn.mv ._.omn...:nf_. /'3 Miniature screw cmmm Tamp sockets
SOLDER ".22% LAKP T'f To BATTGRY
L] | ' -/
PROCEDURE : o - ..m. : FoLLow- ~uP;
1. Arrange- cmﬂwmxknccdc in a zm< ﬁ:mﬁ mddozm «oc ﬂo no:axo_ ’ o z:mﬁ is ﬂ:m mﬁﬁmnﬁ o:.a:m _mav

¢ the ddusﬁ : .

. 2. Look mﬂ ﬁ:m mxmﬁn:mm to umﬁ an idea of :o:gﬁ:m parts will '
- fit ﬁoumﬂ=m1. - S ' .
3. Make your d:: mdmmsd*usﬂ

&g

I}

*. zﬁsgmﬂcfm “msv information: = . L e

. No, 112 quw operates o: approximately 1.2 Volt3 o
No.. 48 Tamp operates on approximately 2.0 Volts . ‘
"No., 222 ﬂmav ovmxmﬁmm on mvv1oxdamﬁmdk 2.2 Volts -

when batteries are connected
negative (
negative (-) to negative (-) and
positive (+) to positive (+)?

. Compare your m11m:mmam=ﬂ with a*

.commercial flashlight,

. How are
they alike or adﬁﬁmxmsﬁq

) to positive (+) and-

N
w

42
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1

IDEA/PROBLEM - ¥

m:q_Em and safe umﬁme\ oum«.mﬂma electrical aminmm can
be easily arranged to produce motion. Make each one and compare
the oumxmﬁo: of each. Find out where these uses of EmnﬂZBQ
are. at zo; in devices we often amvm:a upon.

v\)
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- ELECTRICITY.
MoT1oN

 MATERIALS AND EQUIPMENT = |

1 Battery-Switch combination

% 1b. spool No. 20 insuleted solid

. copper hookup wire

2 Plasti¢ Drinking straws

1 pair Miller No. 100 wire stripper-

cutter-

2 8p-2%" common nail

Small steel nails or thumb ﬂmnxm or
. pins or vmwm« clips

PROCEDURE : | | I - 3 . o o

>..ﬁpm_m_mnwsoamu=mﬂ | o . o : P L - . .o

«hh - \\\ ) . . 4

. 1. nm«mﬁca_k wind 3 or p layers of insulated copper wire on an. . - - -3
8p-2%" naii. Allow enough wire to no::mnﬂ the wire coil . morrozucv.

o ﬂ:1o=m: a switch to a battery. .o~

- >11m=mm ko:« mdmnﬂ1osmm=mﬂ

2. no::mnﬂ ﬂ:m wire coi] to the switch and battery. Touch one
end of the coil z1mvvma nail to paper clips, ﬂscac tacks or
small wire nails, then close the switch.

H.qoamxmmsodmm.
m.qommum1mﬂmadxmamﬂmmd m:a .
. . _ mdcadaca_vdzm. ,.
u. .>11m=um ko:« mdmnﬁ1osmm=mﬂ ﬂoudnx cv o«ao<mﬂ:~=mm. ;“ . w.qoao<mmam_dmﬁmmd ocumnﬂm zdﬂ:ocn _
E : touching them.
-B. A mogmzo:a ; o ‘ oL 4. qoﬂﬂ=1= on a switch at a distant

a . o . T 77 point

b ..H.. nm«mrcd_k wind 3 or p dmkm1m of insulated novvm1 wire o: a
S 2" _mzmﬂ: ‘of soda straw. Allow enough wire to connect the : >11m=mm your modmzoda

’ _wire' noda ﬂ:1ocu: a switch to a battery.

L _ - A To make a noise.
- 2., vdmnm -an mv-mv= nail half- zmk dzﬂo one end of ﬂ:m straw. . : 2. To move a marble e~ o
vau . = Connect the zd1m nod_ ﬂo ﬂ:m mzddn: and battery. Close the - . . 3. To turn on a switch . T
. : mzdﬂn: e . : ,

| S o . o .” Compare the. devices you have made.

=

—
Q
IC
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o RLECTRICITY
o MoTion o >

Y

IpEA/PROBLEM

: Use electricity to-produce motion. Make the two devices
then compare their operation. What is the same about both?

" What is different about them?

i

IC
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vmonmucmm.

’

A zono« >nndo=

. @

I.Vl

>1mp=am.n:m parts as shown in sketch A, .

xoda/m mmnosa magrfetic compass near a:m coil zxmvvma .
compass and compare the mnndoz of each, .

xmsr<m the Tamp from the nd1n=4n and mdamszmnmdk no:n: "
and: open n:m two wires. Observe the action on the compass.

.:mmadm. ‘ o . _ .

B. A mdavdm Motor* . - 2 i

1.

. mﬂmsmznmsk Science Study.

zmxm a non by zazadza m,AMW/oﬁ zor 26 smazmn wire on the
m:a oﬁ a tube as m:ozs. Tape the coil so dn will not unwind.

~

mn«mvm the” dzm:dmﬁdoz ﬁ«os con: m:am of H:m wire.

Carefully balance the nodd by cm:adsa m:a aligning ﬁ:m two
wire ends as m:oss

vdmnm the cmdmznma coil above the smazmn as’ m:ozz. mm:a the
paper clips so the coil is as close to the magnet as possible
but free to turn. Connect a battery -to the paper clips, then
give n:m cotl a. dda:n .spin until it continues to run on its own.

mmanmxdmm -and m;dcm II, zmznoz Mass.
E. m S., Education om<mdovsm=n Center, H:n.. 1969.

BARE

rp Enod T ‘
f..\\v 3>qmm_>rm AND EQUIPMENT

'

!

|

ELECTRICITY
MoT1ON

2

1 mmﬁﬁmxkrmzﬂnn: combination

2 Magnetic compasses

1 No. 406 or 407 miniature screw
base flasher lamp.

3 No. 82 rubber bands

1 %1b. spool No. 20 dzm:dmnma solid
copper wire »

1 No. 100 MiTler wire-cutter-stripper

1 %1b. spool No. 26 Asm:dmﬁma enameled
magnet wire

2 Paper clips

Masking tape ;

11/4" X 3/4" X 1" Ceramic magnet

1 Glass or plastic-tube .

1 pc. Tri-wall or wood %" X 4" X 6"

1 Miniature lamp socket :

~

FoLLOW-UP:

. How many devices can you list-
which operate with a motor? List
them.

. What is the difference between a
motor and an engine?

=
W
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mooum o ) S A

Ioz To _<_>xm BuTTER B - | . . y

,

€m>\_umomrmz L | . APPLE BUTTER |
3m= s basic =mma for nourishment has made the | . B ﬁﬁ \
umﬁsmiasu and processing of food a major occupation.’ . © wild ummvm<mmm=nwwwomwmdwmam ﬁxoa wild plum, .

- He has-~tested many raw amﬁmxdm_m in _onmd environments . .
as a mo:1nm of =o:14msam=ﬁ : n _

>E:mm. one of the j«.ma ?Sam man :ma in n:msﬁﬁk. ) _ux.onmucxm" . o T
can be_made dzmo a favorite jamlike preserve m:n: as . . 1. Wash carefully selected apples and cut them
mvvdm butter. : . ‘ . - - 1in n:m1ﬁm1m. leaving the mrdzm on.
q:m vmm::ﬁ an madudm seed, :m:mddk ﬁzo ﬁo a voa : 2. Put apples
nnms cm made into "peanut ccﬁﬁmx. . o no<m1vmmdﬁ wmmvwmvwmm.mﬁa m:o:o: zmﬁm1 o E
_ asm processing of raw materials by - mﬁ:amrﬁm will be. g w. Cook the apples until ﬁ:
:’both pleasing to their palates and meaningful to their , skins wmddvW%m ! ey are soft and the :
::amxmcmzadaom of. ‘the food v«onmmmdsu industries. : : ;
. < » , Lo : 4, m«mdz n:m cocked mvvdmm through a colander
_ —_ o . : . - - to separate ﬁ ,
mCﬂﬂmx - . | w : | . p the fruit from skins and seeds. .
o - __.m : . d o : . 5. zmmmcxm ﬁ:m strained appies. .
~ -PROCEDURE . . | L 6. Add 1 cup of brown sugar to each 1; cups -
. 5 : apples. (You can use sorghum or. honey to .
1. Put % cup of zsdvsdzm cream into a vdzﬁ Jjar - sweeten the apple butter) »

- or cdmzamx. g . . .
- 7. . Cook the m:om1 and mvudmm until thick, maa

2. amaumwmﬁcxm common ﬁo1 n::1=4=m is 500, . N - some ndssmaoz and udsomx for ﬁ_m<o1_=u,
3. msmxm for a few minutes. z:mﬁ.ao you mmmw.. »\\ S, S . _ N
4. Skim-the.surface with a.knife and- observe . R .
‘what is happening. v. . . mw
5. Pour off ﬁ:m.ccﬂmmwwwmﬁ - (buttermilk). o
6. ‘You'may smzﬂ ﬁoJmaaqmmﬂﬁ to the butter . o ‘ . .
" before eating. - . . o . A . o : - |
:2 ¢ \Ul
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I C o o .- How 1o MAKE BuTtTER ”
PEANUT BUTTER R , . o . . MATERIALS AND EQuiPMENT w
_ L S S _ : Whipping cream : N
‘PROCEDURE : D . | . Salt . : . ﬂ
. : . : . - . ., Raw Peanuts . _
1. Place raw peanuts into a covered pan and ihe oot : - Apples -
pan on a hot plate. Set the heat to Lo or ~ _ . Ginger e o .
°, zmaa:a, o o _ . e . . Cinnamon
o . . : Brown ‘Sugar . :
2. Stir onnmmﬁosm_dk. and observe nm1mﬁ:_dk cmdzm 5 ’ . : ”
B m:1m not ﬁo burn peanuts. ) . . Knife
L .. e : Pint jar with cap
3. xmao<m ﬁsm m:mddm m:a thin paperlike husk. o . 6 quart pan with cover
, Colander .
4. >ﬁﬁm1 ::ﬁm are cooled and cleaned, place in a pan. S Set of 3mmm:1a=u n:vm .
_ o Stainiess mixing bowl
. m, mv1a=x~m with salt, place on hot plate mmﬁ mﬁ : . , Food grinder
nedium heat for.a ﬁmz minutes. (Note oAd _ -» Hot plate

m:1ﬁmn~=u ) Rotary Food Beater o S

* 6. Grind hot =:ﬁm with fine cdnama food grinder. _ mw
- Note: Nuts may be ground while cold, but o0il n///xxv
will be cool so the resulting peanut butter will
_ cm dry and of poor nozmdmﬁmzn«. ; , :
, , § FOLLOW-UP:
7. xc: “the =cﬁn ﬁ=1ocu= the u1a=am1. as many as mdusﬁ ! :
.ﬁdamm, until desired texture is v1oa:nma . - . Investigate flavoring of butter.
8. vdmnm in ammu bowl with.approximately H\w as much - . Try other raw am-m1dmdm to make
;zmﬁm1 as finely ground .nuts. _ T . butter with.
9. mmmﬁ zﬂﬁs rotary cmmﬁm1 c:ﬁﬁi the nuts have . o - . Study the career opportunities
~ "'absorbed the moisture and the peanut butter is . o within' the food industry.
t " of the right nosmdmﬁmsnk . : . : S
ﬁ | Hoe
“ o L y . . ] B ) M
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/n Tooumm “4 w. m. .‘.  . - W.M
,/ _ SoLAR COOKER _ |

| | Ipea/ProLen e

. q:m use of ‘an energy which is mmmmdk no:nm=ﬁ1mﬁma
.o: a skewer: with food wrapped in solar ﬁo*d will give

mmcamsﬁm a cmﬂﬂm1 understanding of ﬁ:m sun's 1m<m.x@

i

PROCEDURE :
1. m:mvmnﬁ the solar cooker ﬁo amﬁmqaﬁsm :oz *ﬁ
“ *m used. . o
2. .v_mnm food on skewer and wrap it with the
.. foil, black side out. Fold top-and side
© . edges tightly to avoid dripping. -
3. Place. mxmzm1 SO ﬁo¢d seam is as near ﬁo ﬂov
.. as possible.
_.hh_,moncm the nooxm1 unit until ﬂsm pinpoint of
| 1ight shining through the hole in tracking °
.y cell falls on center of 1ma target. -
|
5., Cooking time is about wo\Hm minutes for high

sun. - nooxm1 should be 1mﬁon=mma vm1doadnmddkj.
" Note: cmm only solar foil.

,owad=m1k cooking
: - foil will not work. * -

B L . MATERIALS AND moc~wzmzq

Hot Dogs:
Bratwurst

Hot dog rolls
Chopped onions
Vinegar
Relish

Solar Cooker - Edmund Scientific Co.
"Paper Plates
. Fork - - .
. Knife
modm1 Foil - Edmund mn*msndﬁﬂn nc.

49

_morrozucv.

~=<mmﬁ*mmﬁm other uses of
‘solar m=m1m<

. Have students mxvm1*a$=ﬁ in ;
developing ﬂmn*umm.

. i

. How large ¢f -an *aacmﬁ1k has

" been am<mdovma with solar m:oxm«w

.\)
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) - FOODS |
mozquﬁzm.uﬁmmmmmzq

' Y .w
IpeA/ProBLEM . . 2>qmz~>rm AND mocﬁvazq
. Fruit is M\bmxmmxma instant food. However, _ T _ Bread - 2 mddnmm . . : M
children will enjoy experimenting m:a developing this . ‘ Apple - % of an eating mwtdm i
F.F. m Amxodﬂ Fried mm:azdn:v . . . - © .~ .Jdelly - grape or other ;

A Butter - : : ¥

,ym1zd=m pan
Knife - , .
Grater . p

1

. ]

vzonmucxm._
1. Thinly spread bread zdﬁ: c:ﬁdm1f

. Cover Eﬁ: jelly. @

) .vmmd_:mdm oﬁ.mz,mvugm. removing core.

5. nm<mr with second slice of -bread.

2

3

Aa oxmwm apple. finely over jelly.' :
m |

6

. m1k ddm:ﬁdk in c:ﬂﬂm1 until, modamz
c1oz=. Serve hot. .

pL

FoLLow-up: . . SR
Read -

N

-

Sedgwick, Ursula. My Learn To
Cook Book... Racine, Wisconsin,

smmﬁm1= vccddm:d:m Co., Inc.

Remember® - Always rinse fruit cmwoxm mmﬁﬂnm“

Caution: Hot jelly-can easily burn your tongue.

s ¢

/
=
~
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 TasTE PREFERENCE TESTING

_um>\wxowrmx S o - o

Conduct a ﬁmmnm vﬂmﬁmwmgnm m:1<m< cmﬁmxadzm
v1mwm1m=nm for vegetable and -fruit juices on taste alone.
q:m:. compare ﬁmmﬁm usmmm1m=nm zdﬁ: unit nomﬁ

>

mxonmucxm.

‘H. >11m=um the materials to no:acnﬁ a ﬁmmﬁm n1mﬁmxm=nm survey.

2. Set'up samples zﬂﬁ:o:ﬁ.mdduzﬁsu others to see the cans of
, juices. Use mam_d u1macmﬁma plastic, cups. ©
3. Pour out 5 si or 5 cc. Mark them:
‘Apple Juice A, B,. C 3 ‘
qoamﬂo Juice c m F, o., B .

_mmandmm of each u:dnmu

’

Invite six vm.ﬁandnm:ﬁm to take Um1ﬁ in a e ste v1mﬁm1m=nm
m:1<m<

5. q:1mm vmovdm might mmavdm apple juice and three adurﬁ sample

rosmﬁo juice, 01. the six adurﬁ mmavdm all seven juices.

6. .>mx.mmn: to give an oudsdo:vck ranking ﬁ:mﬂu:ﬂnmm first
choice, second, third, 2tc. by taste preference alone.

7. .xmnorn the results.
8. m«mv:dnm__k admn_m< your survey 1mmcd$m

W - 9, Hsﬁo1s m<m1<o=m of the brand name v1mﬁm1m=nm m:a u1dnmm
only after all who wish to participate have done so. .

"MATERIALS AND EQUIPMENT

Three brands canned apple juice - .
. 5% 0z. size .

Four brands nm::ma »oamﬁo u:dnm -

5% o0z, size

Graduated plastic cups-Metric

%" graph paper -

mzamx cards

Magic markers

Masking tape.

Pencils |
— ,...
.5
) o
FoLLow-up: . T
. Was there mu1mmsm1r oﬁ preference
and? . ,
. How did- sm1xma price adwwmmvoza ~
: to _taste vﬁmﬁm1m=nmg
\.\\ o —_
O
~ \ o

Aruitoxt provided by Eic:
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'FOODS )

s . = . . .- 2 - . [

R s ST . - Testinc Foops FOR STARCH

Y
°¢

_cm>\wmowrmz A . MATERIALS, AND moc”vazq S
mﬂcamsﬁ will am mwdm to have a better - <7 . ~ Cornstarch ° e
understanding of nutrients through a mdsvdmllf . : - Baking Soda © - . . ;
-method for the identification of a smuo1 - . . Iodine : _ . : .
food nutrient. _ : - . o .. Apple . . T -
4 “ o T S Slice of bread ’
Cracker -
voﬂmﬁo

. . vdmmﬁdn sheet Amddndsm comxav
T , Knife . s . .

oy
T
vmonmmcxm. P ' FoLLOW-uP:
.H. a:mﬁ noxsmﬁmxn: over a piece of v_mmﬁdn o . . . You may want to ﬁmmﬁ_ﬁooam , ¢
: : , for sugar, fat and protein. .
2. o:mﬁ baking moam o<m1 m=Oﬁ:m1 piece Oﬁ uwmmﬁdn. : S, .
. o g . "What values to man are these = - .
3. c«ov a a1on of doadsm over each: q_ _ - . amuox food groupings?
4. nosvmxm. Purple ﬁsaﬁnmﬁmm mﬁmxn: ’
m.*aqu zﬁﬁ: a uoﬂmﬁo an mnudm a slice of bread . g . N S

m:q a cracker. .

_m, z:mﬁ have kocﬁ found ocﬁo

!
| £
w0
IC

Cd
O
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”_mu_Hzm=w>4ow_ o

1

. Em»\vzowrmzm.\. | A o
. qame:man=¢=n of chicks is an ancient art that has am<mdmvma
into a rather exact science. 'Children can develop.a mecnanical

incubator ‘which.wiil serve as a scientific tool. With a few dezen -

€ggs, chjldren will be.able to aﬁmnowmx how a*living system develops.

s




..Nm.m.o&ﬂ | .dt:..,ﬂ .m‘z,.,tn..nv R T ¥

' . - " . ' ’ i .

T L R T N

3

" PROCEDURE: " - Ly e

incubator - (see A__:mwxmﬁﬁosg;

,”H...mmemnmwamﬁm1+m_m and no=Wﬁ1cnw

ﬂrgzmm ﬁo consider: " S

xmmw. Try to maintain a temperature Oﬁ Amon to »won o
. - % (1020F - 103°9F) o .
- « . ~ . Source of heat can be two Ao watt: c:dcm )
e q:mxsomﬁmﬁm can cm v:xn:mmma from Ammm supplier. _Amwv

3

mo:x ovmsazmm w\a= admamﬁmx for <m=ﬁm.
.top, intake - bottom

<m=ﬂ*4mﬁ*o= .
e . Exhaust- -
W.»:raﬂaﬂﬂz. : mrmi_ot.nooNAm_vms :mma as :mﬁmwu:OJaﬁrm ,
. ’ reservoir for humidity. Sponge placed in pan
: -sﬁg_ 1mm:~ﬁ ﬂu\soxm.w:vwmnm area for- evaporation-

- . v

n_..; - Top for - - V.; W.

ocmm1<mﬁdo= \\\\mmﬁmﬁz glassior plastic amz be :mma
. .\\\Vsmammm shoti{d|be, covered with n_oa: ﬁmcm
LT m_gagzmﬁazm :ﬁm - T
o - 7. Weather stripping can be v_mnma én top nammm _
: A ﬁo prevent :mmﬁ Toss - g
‘Location . Keep dsnccmﬁos in .a room where temperature is:

. -between -208¢-25°C (70°F-759F). Do not place
unit near-windows-avoid direct mxvom:1m ﬁo sun
rays. . . | . R : o .

~ L ° R -,

| tﬁnbnb

~

3>4mx_>rm >zc moc_nzmzq B

CINCUBATOR Y

_Sheet safety glass
5" X %" wire mes, .

mﬂoz Ees- To CHICK /.

Hatching eggs - Avcsnzmmma\ﬁwoa me.
poultry breeding farm) - -

2 Eye hooks - ! o :

2 pair %" X 4" X w= :Azmmm AR

L" zm»u1v1ooﬁ plywood * .

w\a= X.11/2" X 6" firing

Heating source from: .
‘American Lincolp licubator. £o
591 Somerset Street e e

Somerset, New cmxﬁmk

.q:m1aomﬁmm;\_. i

Thermometer
Zmﬁm1 ﬁgu:ﬁ ¢container .
* Two »o zmﬂﬁ bulbs - . 0
Hammer, nails ' ° . ‘
Piiers, screw driver -
Ruler \\m - b - L
Metal cutters . - -
Saw et .
FoLLowruP: | .. ~ :
Read" - 4-H. Science Guide “rom Egg

to Chick Incubators and
. .- Their Operations. New Bruns-
™~ s wick, New Jersey, Cooperative

mxﬂmzmaoz Service, Rutgers
c=a<m1maﬁ<. Hmuu :

i/

(92 ]
}—-I
[C.
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e . : . : o - OF nwomwnv ﬂeﬂ’n? gtvw .
i 3 | T S T A EMN 1S RouLEd THE mcvvnzoa
. - T : . - - T WEIERT W REMAN STATION ARY

- AND. E.to..cv THE CROISEP RuRNIRL

wmn.cnﬂ 5_..014..4
_ ._.o ononvﬂb

: ) .ﬂﬁ:ﬁr ) 1 - - e .MD.

T maee - WY _...o.,s.. S
' MILTD

\  TO ReCErT
. PAPER CUP

ENDS

. IDEA/PROBLEM : \. e | Wz

COFFEE CAN

>2.m:mm ﬁ:mmm common amﬂm«..u,mdm to d:cmﬁxmﬂm  PRESS FIT A BLOCK.,
Newton's T@ﬁ Law oﬁ Motion. ™ | . AT BOTH ENDs CF
S TMOaN
‘ ¢
AT DoweL
ENDY

- SNAP- ON
. PLASTICL LIP




:
MY

LA o ’ e . ) .., .
"A body which is at rest will remain at rest; and a body which
is in motion will'remain in motion at the same speed and in the

same direction, unless acted upon by some, unbalanced force."

‘Newton's First Law of Motion

PROCEDURE: . .
Prepare ﬂzm tin cans with plastic snap 1ids as shown.
m01 No. 1. ‘

Hq ‘Secure the weight to the n1Ommma rubber cm:am. -
2. q:m 1=uum1 bands should twist together and sdsa up as the can.
is rolled.

3. modd the nm: mnxomm the ﬁioox. It m:ocda roll cmnr

L N
4. qx« to make the can 1o~d up an asndazm.

m01 No. Z. , .
H.; q;wmma the cord through the hoTe in the side of the can. Then,
tie it ﬁssc,ﬁ:m hote in the rod.
2. Press on the wooden blocks. You ?m«.:mma to glue w:ma,*a
place +o the 1oa R N

,3.- Wind up the noxa on the rod so that only m:o:o: to ‘hold onto is.
- outside the can. “——__ g .

Pull the cord :mxa - then 1mdmmmm koc_ ucdq/AO/@dioi ﬁ:m cord
ﬁo wind up on the spinning rod. S -

5. <o=1 pull- m:a release on the cord with the- zdzaazm and
unwinding -of ‘the noxa on the rod m:o:da keep the rod mnazzdzm

/_m,zmﬁ;/ L

MATERIALS >zu moc TPMENT *

<

12 7b. coffee can saﬂ:/mWMWdﬂh 1id-~

4 Paper clips . :
2 Rubber bands. 3" or 4" maNm\
T Nail to punch holes in nm:

1

132 oz. juice can and vdwmﬁdn,44a////////

1 Short heavy bolt or ::ﬁ or ﬁdm:dsm_

masrqus«~u:ﬁ 2
1 3" pc. wire or string ﬁo attach
weight securely-to crossed rubber
bands
1" Dowel rod .
pc. heavy cetd or twine
2-pcs. wood 374" X 2" X 2" with 1/2"-
hole drilled ﬁ:1o=u: the nm:#mﬂ
14" drill bit
H_xmza drill

HH.

FoLLow-up:

Try putting heavier weights on the

ends of the rod in No. 2. What
~difference does this make in the
action?

Where do you see things that work
,_mxm\ﬁ:mmm tin nﬂ: devices?
. Try to invent a use for <o=1 tin
- ¢can a=m1ﬁam am<anmm

°

O
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PRTHERATICS N

.
%

L n»rncr>4owm . H AR

»

~cm>\vmomrmz L Kt L MATERIALS AND EQUIPMENT
qsm nmdncdmaos *m cmm*nmdd< an eiectronic device - , . Paper
.nuumcdm of manipulating bits of infortiation at very ‘ . Pencil
: 'fast sppeds. Students will be able to perform | : “ : : _ :
meaningful tasks with this equipment and receive ) .Electronic calculator
x:otdmamm of basic arithmetic. ~ : L o oS
..m.,er . . | ~ ” . . A \\\
% ’
l \ - \\\\ |
. ) \\. .. .
‘ nl! 5 .
- x_v ~ i . \\\
vwonmccxm.ar o : - . | . . ,
1. .mxm:::m the machine. | o T mo_._.oz cv.. =
. mmun o<m1 m:a ::nmxmamzn mm:msmd *zmnscna*ozm. ¢ . | . In zsmn way have mdmnaqoz*n

gl am<*nmm,*=ﬂd=m=nmn our lives.

2
- 3. mamsa z*n: cmm*n nmdncama*ozm register. _
. Can you do calculations in
]

..,.vmsﬁoqa very simple vsocdmam at ﬁ*sma - mna*n*oz. _ - . binary arithmetic?
¢ - subtraction, etc. . : _ . A : .
S . o : B R i ) . Investigate career opportunities
‘5. Try memory register. o B . ~ within rlectronic industry.
6. Develop some of your own uxouwwam. - L o P o M k . . )
54 . ’ ) } ) :

Aruitoxt provided by Eic:
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 MATHEMATICS

u CALCULATORS - BINARY
: cmm 4:md_z7n SYSTEM
IDEA/PROBLEM * N
| = Yves
. By the am<mdovam=ﬁ of a Binary no;u:am? the 0. NO-
student #ill be able to have a more meaningful i \ .
.@Gmlm:nm and mim«.m:mmm with mathematical no:nmvﬁm. .
”, 2i
4 0. cirene \b
Fo . ‘ :
NUMSER, VIEWER zﬂmm;_.m AND moc:uxmzq
o - Strip of leather
: - Snaps .
o : - Leather. dye
SNAP ) ; -~ Wool daubers - o0
.. 3 oot
_# iR, n.aorn Mallet S o
| - For. ‘Snap setter “
z:.sonr OISK Round drive Punch-%" diameter 7
PROCEDURE : o B : , L
1. Cut leather to desired measurements.’ oo
. . ._
2. Mark snap locations m:a mﬁﬁmn: snaps to dmmﬁsm?. _uo_._-oz -UP:
3. >mmm53m noaucﬁmx E«.ﬁm. . _ . Have mﬂcamzﬁm %5,:8 their own
: . : , calculator designs Aoﬁsmx amﬁmxﬁmdm
4. xoﬁmnm n.:.n_m n:mn_s:n snaps - :mm a sz ‘co::n N may cm ‘used)
~ felt pen to write numerals. ; -
. . : - .. Try to use this-design no:nmvﬁ with
5. .Work out a simple problem. : R . language aris - 78:;9 etc.)
‘ mm Qm

Aruitoxt provided by Eic:
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MATHEMATICS , | - k
_GtoBOARDS. - . - e , o

R

. \ /.
_ ; S
] R B
o _ S q\.v .a B ‘ : T |
I, 1 ». . . | | | _
L ” A_.v > . . ’.k-. ¥ m.nn_. ’ .. . , * ’i
L . »

IDEA/PROBLEM - e | L

Build a geoboard and use it to show and change
" lines, angles, spaces, shapes and their relationships.

\

= ,

QO

O

IC

Aruitoxt provided by Eic:
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. S
vxonmucxm._ . w\\.
ﬁ. Look over ﬁsm various mdam1=mﬂd<mm.
2. If vommdcdm» secure coﬂ: cooxumﬂm smsﬁdosma
3. Decide on a board m11msmmsm=ﬂ then amkocﬁ m:a
prepare a board. s
4. Suggestions:

. Use 172",

<dm:mdd~mﬂdo= .
. Allow a minimum of 1" cmﬂzmmz brads
.~ For laying out pin locations, %",

graph paper is helpful.

v . [

'3/4" or 1" No. 16 or No. 18 brads
. Colored rubber_bands are helpful in pattern

wM:. Oﬂa\ H ]

MATHEMATICS
GEOBOARDS

‘

MATERIALS AND EQUIPMENT

.9716" Tri-wall
~H\m=‘vdkzooa -
H\N:-w\n= 1" No. 18 wire brads
- Pencil:~
Rubber cm:a mmmo1ﬂsm=ﬁ
. Graph paper =
Abrasive paper 2/0

b -
colored

Claw Hammer
Crosscut Saw - -
12" Combindtion Square ° e

woowdmﬂm.i Geoboard . omoamﬂxk c«
Galeb Gattegno, Cuisenaire no of
America, Inc.,"1968.

'

5Mromocom1a omoamﬂmk by zmxmmmmw A.

.- Farrell,

morroz cv.

. Develop regular geometric m:mvmm
" and ‘show ﬁ:mda relationships "
graph form, d.m.. sides and mxmm}

..,msoz ractions Oﬁ large shapes.
. withdifferent color rubber. cmsmwa

. 'Form.all the squares and all the
right-angled triangles vommﬁcdm
on your mmocop1am.

[ ]
o
~

Creative Publications, 1971.

o

e

r

Q

L



WATHEMATICS

3»4: 3>qu_>rm

7

___Um>\wxowrm:. S

n:n:mmm in mathematics nnawﬁ*ﬁcﬁm acns more ﬂzmz a fad.
Therefore, it is appropriate to relate:instruction more
" closely to knowledge of how students learn, hence the
emphasis upon meaning, discovery, patiarns of 1mdmﬁ*o=m=*u.
beginning with free mxudosmﬂ*oa m:n gradually ac<d=m to
oxamszmdd« guided- :osx :

“

PROCEDURE : . . -

1.

58

Select one of w:m items (cuisenaire rods, etc. v

-.and familiarize «o:xmmd* with it.

What nomm *ﬁ do, or show,’ or :mdu mxudmdzw

z:m: «o: can mcnnmmmmcdd« mod<m one usoa_ms.

. share what «o: n*mno<m1mn with someonw mdmm.

3>qu~>rm AND mocmvzmzq

1/8", 1/4", 1/2" graph paper Do
vmzn*dm B e

M.A.B. blocks and cards -
Cuisenaire rods
Multiplying machine
mmmdmdwum Rule
gic er
Invi.:ta. mmqmmﬂm
Osmiroid Tocker Timer
Colored Cubes
Sum Stick
Trundle wheel .
Booklets_on ‘the above . o

morroz UP:

. Show a 1mdaﬂ*o=m:¢u * m.. ::a&¢1
of men to number of woman- vsmmmzﬂ
with nodosma cubes,

. q*am m amnudm.sodd z¢m= the tocker
,_ﬁ*smsm. i p

« Measure ﬁsm room you are in using
any non-standardized tool. xmusmmmzﬁ
ﬁ:m 1mm=dﬁm in some :m«. o -

Aruitoxt provided by Eic:
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T ra o . 3>q:mz>q_nm
. . .- MATH m>3mm § |
IDEA/PROBLEM | s . , , ~ 7 MATERIALS AND ,.mo.cw___ugmzq :
AP , . . - . ,
Mathematical concepts can cm enhanced with ccdama : L Mirror Cards and Teacher's Guide
mx.c._oq.m.SQ:.<._Q "games.". : . . : , WHAT'S-MISSING LOTTO
, : : R . o ~ WFF'N PROOF :
IR B : | L . TUF
I _ . o P N T >qqm~mcqm GAMES AND vxomrmzm
, . ’ - . : HEADS UP
3D TIC-TAC-TOE - !
SOMA CUBES o
YAUTZEE . . . —
- Set of Dice _ e
.Deck of Flaying:Cards
-~ .Set-of €olored zooamz cubes
e T KALAH
O _TANGRAMS )
Pattern Blocks
Geo Blocks- v N
.7 SAM activity cards (SEL)
. . . . . 6
1)
PROCEDURE : o . L o o
1. Setect a game or math material. L :
ot R oo . o vorroz ~UP: o
, 2. Find out how it is played or what it does or shows .- - I - :
“ 7. or helps explain. - Share your understandings with ) . o, .zm<m n:ddawmz mxvmxdamzﬁ zdﬁ: -
someone else. S : s e - o * . other games. .
3. -Make a graph of wins, losses and related results.:. . . S . .H=<mm~¢@m~m ideas children may have
.- Share ﬁ:ms with the ndmmm v .. : in developing a class. math game.
! - » . W@ .
’ LD
. B >—
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MEASUREMENT - W

ALTITUDE - nrmzozmamm

o7

CT=FC.
Te=FC+ HEIGHT

v oF BYE
Asors GRounp

._.ﬁvm PP
4W\Um 7n+nw

(g}

o | M“_

IDEA/PROBLEM

. Guess the height of (mwﬁocm.owumnﬂm.o=ﬁmdoxm. :
Record the guesses then construct an instrument to . ’

measure heights. How clase were estimates to . >
~measured heights? o .

* Press-the string to-the number line.

cmHzo qzn _mH>zowm mI>vma nrHZOqumx

*° Walk adistance fiom: ﬁ:m object to be

measured until its.top can just be -
_seen along the mdu:ﬂdzu straw and the
‘weighted string is in lTine with the
dotted line shown on the detailed
drawing on Page 61. _

@
Y

* Now- pace oﬁﬁ the admﬁmsnm to a:m
object - F C. Add height C B to the
paced . distance and you have ﬂ:m .
height Oﬁ_ﬂ:m object. -

cmHzo_q:m.moc>xmamI>vma CLINOMETER .

* -Sight along the straw te the top of .

"~ the object. Hold this position until
.the weighted string stops swinging.

and read the number between 0. o and
1.0 or distance D E. i
* Measure the distance’ to the base of-
the object. Multiply distance D E
times the distance to the object A C
and maa :mdu:a C.B. . !

IC
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PROCEDURE: L

m:m_am: c:dﬂ or ccada mra noavm1m coﬂ:..

3

Design, build and’ mﬂﬂmn: a means ﬁox :odadso and no:ﬁsod_dsm

Check the accuracy om ko:« z:mm_. no11mnﬂ ni1ncsﬁm1m=nm dﬁ

1. cmndam on a smd_dn r1
.am.‘;cmﬁmxad:m the size oﬁ your z:mmd
: . .udkzooa ﬁox the zzmmd
3. Layout m:a nccocﬁ ﬂ:m z:mm_ J
4,
~ the wheel. T
5.

necessary.

N

mm_mnﬂ H\N: or 3/4" mxﬂmxdo1p

3

-

o
E

. MEASUREMENT |
| rhzmmn

“ . . 2

3>qum»ru >zu mocunzmzq
1/2" .or 3/4" muw. udkzooa :
~-1/2" or 3/4" dowel or w\¢= 1%" pine
- Machine bolt, nut ‘
-Lock and ﬁ_mﬁ zmm:m1 for axle
Pencil. B
Graph paper . _

_Dremel Saw - - .o
Sabre Saw o o .
Hand Saw S
" Hand Dpill 1/8",
ClTaw Hammer o
:Screw Driver .
‘Compass - I U
quaamd vodzﬁm o o

1/4" 5/16" bits

‘Length of the room.
s Width of the room.
Length of the building.
o rm:mﬁ:/oﬁ c:d_adsm v1ovm1¢<

mTos 411 ‘the above length .
1m#ma4o:m:dvm d:umxmusfﬁoxar: Lo

.\‘H:<mmﬁ_@mﬁm other am<gnmm for 4
Tinear ammmcxmamsﬂ

\

v

Q
IC
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MEASUREMENT T .
PersoNAL - - _ : i
Ipea/PRoBLEM SRR o _zﬁm_ighrm%;zmzﬂ
Children will be able to develop an awareness of . Meter stick R X L
themselves in a measureable way through the ocmm1<d=@ of - - VYard stick ot
mxoza: and vszmdnmd factors. - - L _ . -~ Bath scale. - . :
' : . . ~ ] P . Paper 4 i
. e . String .
. S .. Paper and vm:ndi
P . v - ~ Scissors .
el - Conversion table for :mﬁ1dn\m=m_dm:
. ;) systems
KRR Ry - ’ .
N TE ’ _ : .
o : = . - : .
~.* . . . A > . -
ProceDURE: .~ - . . T . S |
*~ 1. Develop a vmxmozmd doa m:a amdzﬁmaz,dﬁ zmmrdk. aosﬁ:dk. _ ﬂoﬁguoz _;v... ,
ncm1ﬁm1~< : . _ S Lo .
s _ . _ - . . _Hzﬁm1v1mﬁ smmm:1msm=ﬁm in amﬁ1an
2. Find koc1 own smmmgxmamzﬁm. e o : units. zlw . ‘
Head size w.,h _zmdusﬁ - . . ... Develop performance records. How (
. ; Neck . . _ Reach o ) . P . ﬁm1 -can you throw-a cm__. gcav. mﬁn m&
Waist -~ *. Shoe o o - . N o . _ -
ammm:ﬁ : . . : . . - . - , o .
\N. . . . /uw 5 )
. . : .. ©. |
68. . . , S
\.h... 4 , w P —
.

E

(3
.
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k,
-whenever approximate admﬁmznmm are needed z:mz yau =

course with an object. .- . . o .
2. - With your natural stride, walk off a:m,admamsnm four or-
- five times. no:zﬁ. nozmmn:ﬁd<mik, each” &Ham ﬁ:m same ﬁoow
comes down. - L .mn
3. ><m1mmm your ﬁ1dm_m to amﬁm1ad=m ko:1 nm«mozm vmnm admﬁmsom.

. - Example: Trial 1 = 25 vmnmm S " wwﬂrxz|a‘\.ux
coT . _Trial2 . 28'Paces— -———— - X
TR 7 Trial 3 ' 22 Paces 24 Paces

- T T Trial 4 26 Paces 5 120

Trial 5 . 23 Paces 10.
. 120 . 720
><m1mmm example pace = 24 .for- 100 feet. .
4, zoz. go out "and measure ucd_a.znm. sidewalks, so:mmm. nm1m mﬁn..,

.cmm your ozs uoak to measure . admﬁmsnmm..

R t

Mum>\mzowrmz S

.

Determine wocaAozz nm1mo=md vmnm. Then, use it-

measure *things. -~ - o L B R .

PROCEDURE : = SRR

1. mma up.a 100 ft. pace no:xmm. zm1xammo= m:a/oﬁ ﬁ:m

using only <o=1 umnm.

T 3m>m:mm3mzq.. L
o

wmzmoz>r.w>nm mn>rm

) ~

3>qmm~>rm AND mochZmzq R

1 qmvm ammmcxm to &mko:ﬁ a wdxma
//// distance . -
2 ouQmoﬁw ﬁo am1r vmnm no:xmm I

%

morroz SUPE T Y T T g

nosumxm zocx pace zdﬁz others.

~

. ‘Make a chart showing each person 's,

T paces forl 100 feet. &
. Why is this method. of smmmcsazm

osdk mvvxoxdsmﬁmw

&

!

-
O
PAFulText provided by ERIC
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. NEASUREMENT |
CPuLse RaTE- -

L RSt . . : . .. . .
o | | ’ . . St
. . .
. T -~ - B . c u
. ) : . , | |
: . , . |
o | o . . C
e - . LY . . . . . | | ]
. . B | | | | | | | |
. i | | !

- . Ry

EXERCISE

| UP — RIGHT Foor

IDEA/PROBLEM

o 'How lofig does it take your pulse rate to
return ap;mosama.mmamn a-given mxmwoimmw

.
| l r . ) ’
- ) & ' - )
| . B h [ - -
) } | - o

67
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wmoomucmm.
1.

-

. . N

Select a um1n=m1. Measure each ow:m1.wgvc~mm rate
m:a record it. e o ) o !

-

-2, ‘Take turns aodzm a ﬂdm:ﬂ exercise, - then record.each other's
"~ -pulse rate immediately after exercisel _ .
Example: Using a Tow sturdy box or stool - up Amﬁﬁ
. - foot, .then right foot; down _mmﬁ ﬁooa then
) - down. 1do:ﬂ foot. -
3. \4:m=. récord/ pulse rate mﬂ mo mmnoza dzﬂm1<m~m ﬁox Ho mmnozam

4, nzm1ﬁ ko:1 1mm:_ﬁm with adﬁmm1m=ﬂ exercises. - \\\ L .
. . R L . \A.. o ' '

- . . !

I

S MEASUREMENT
PuLse RaTE

MATERIALS AND EQUIPMENT -

mxmuz paper - - .
vm:wddm, felt ﬁdu pens

1" Stop watch with. ‘sweep mmnosu hand
- 1 Stethoscope’ )
H Low stool or mﬁcsak uox
B . ) ~ /v ]
< Folbow-up: - -

‘=\\a|\xmmu weekly 1mno1am ow kocx own
pulse rate after a given exercise.
What similarities or differences
.do you observe -over ﬂdsmo -

. Do each of .us have’ ﬁ:m mmsm at -

1mmﬁ pulse rate? =~ w

.;._p. xmmv «mnoxnm oﬁ :mdm:ﬁ m:a zmdm:ﬁ
change for koc1mm_ﬁ over ﬁdsm.

~N

E

O

IC”
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3 _ g ) . L M . .
MEASCRE ,N.m_:_.. S S . : m_ﬂ._. n_.omm._.zm.ﬂ INTO BowL ,,__
Think MeTRIC ¢ R . | APPROXIMATE
| | . 1 q q K.rOOa?Z v.rOCN | A&. oe_.vv
4.%« A "KiLogram” CAKE | ‘ : . X KILOGRAW SueAR (! cur )

| Q\U% | 10 0«25 drx.:...m vo.rn_n, AN ....pwv

| . _croo;x .,
. ﬂ‘ v SOFT SHORTENWG A..nn._ﬁv

AND S S | -
r.zm WITH .vznol B % © .8 MIRUILITERS  VANILLK (Tsp)

x nnZﬂI T - N L g .
24x12x8 ror.,.ﬂ_vnfz | OO  5EeG Youks |
Aalﬂ ull “o . - . w.\.l. - \ . L . . ) . y

: v o _ - q } J10 MWLILITERS MILK A.r.....ﬂi )

- . BENT -TWO MINUTES: THEN ADD! .
HUm>\1momrmz . > S B B o .
, - Use the metric m«mﬁms of measurement . ,w...\ v 55 MILLI LI TERS ofF MILK Q.ncvu
- exclusively. for a morith or longer. The ﬂ - . . .
~  Procedure and Materials-Equipment l.ists suggest’ — o o
a way to begin. The KILOGRAM CAKE diagrams : s e ©
.E.<m another one.of many ways to begin. o oL e
; L 5o . ; “ ‘ - . AN =
Evm




SPoON BATTER ==
77 INTO DPREPARED |
. e r

W?ﬁm ¢0-70 MINUTES
- IN N MODERATE OVEN ..
18S® . CENTIGRADE

MATERIALS AND EQUIPMENT
- 1/10"-1/8"-1/4"-1/2"-1" Graph paper

MEASUREMENT .
THINK METRIC! :

Pencils, Felt pens. . .

Paper clips, strips of paper, clay, -
card or index stock, wire, scraps .
of ribbon, tin cans, paper cups,
wood for making measuring tools.

National Buresu of Standards

~ Publication No. 232-The Metric

System of Measurement. U.S.
Government printing office

Meter stick : - .

Metric and English trundle wheels

L . Flatform gram scale to 5000 gms.
R _ - Spring gram scale ﬁw mwo gms.
. Liter, Mill#liter confainers
- .r/w/www//v////r///t.m.>. "Goes Metric" Swani Publishing N
“ : nazvmskqgmom;mmmwwmmmnom. INlinois o
€ s —— 8
;_, . . . . T
PROCEDURE: . . we
¢~ . 1. Measure and record ciass vital statistics in metric units, ~ FoLLow-up: ——
. i.e., weight, ‘height, reach ~-both arms,,waist, palm width, T
E foot length, head size, etc. T 8 o . . Fiid_out how many prcducts list
: - L L —— 1ze or quantity in Metric and
2.. Make your own-metric measuring tools for measuring round English units:
. objects such as tin cans, balls, cups, pens, etc. : :
o . o . . -What are the advantages and/or
3. Measure your room and its contents in metric ynits. disadvantages of the Metric System?
S N - _ - < o The English System? . -
-4. Describe the size of trees, automobiles, bicycles, rugs, . N . o
chairs, tables, books, ‘paper, newspapers, etc.-in metric units. /// . Build something using only matric
o _ : . . - units. Describe and exptain it to
5. Similarly, describe the.weight of common objects in metric -a—-friend7, : T =
"~ units. o - P . : . .
S 73
; o=

Aruitoxt provided by Eic:

E



RECYCLING . .

TEAR ONE SHEET
OF NEWS PAPER INTO
ATDISHPAN WITH
ONE QUART WARM WATER

WMIX To FINE PULP CONBISTENCY

P .’.rc’.lc, o o
- SeRtEN

| e @
W er.n..~Nv. .d_a_z.._.:_..rr ﬂnr’nv\.
.? nocﬁ.an“.ov WITH  hLuniuM - |

PLACE ‘DECKLE ON
[ ToP GF MowD
: d..v ...1_1’.3mv........,.l.40.

s

TPl Mk *

IDEA/PROBLEM.

-~ Recycle some newspaper. Make papermaking tools,
prepare the pulp then make a.sheet of paper. Experiment
with natural materiais for the pulp such as: weed seeds, )

“-dried crushed plant stems and leaves. Clothes dryer
1int may also bz mixed into and help form the pulp.

LIFT TRMAS

. STRAIGHT UP’
.t.vdnzz_.




T - PAPER - -
RECYCLING

.

MATERIALS AND EQUIPMENT

8 pieces 1/2" X 3/4" X 6" soft wood

1 piece 6" X 6" aluminum window ~

. screen

Scrap newspaper

Water

Staple gun

Box staples

Electric clothes iron

Hand or electric mixer -

Sponges .

Plastic dishpan

Grounded extepsion cord °

Rubber. stamp Amﬁﬁmsdsm set .

Typewriter

Pair scissors:

Pencils o : mm
" . Felt tip pens

@ * Covam NEW SHEET witm A mooﬁmﬁm“ Hammermill Paper Company

_A““v..azrzzn Deexre
v ﬂ-"ﬂ'\ ,oro OZ V’E

u,.uboq nxnmuv :.ranp.
7874

= b b N S e

SHuEET orF NEW3 PAPER .
» THEN 1 7YV Ry . . . w )

PROCEDURE: - | o FoLLow-up:

1. Look at the aﬂmo1ms above to see ﬁ:m;mﬁmum in the process. . Write short stories, poems, favorite

. quotations or descriptions of some-
2. Build wood ﬁxmsm soda m:a amnxdm :mdsm a mﬁmvdm gun to thing. Then make enough paper to

>

fasten wood to zooa and screen to mold. . print copies of your writing. This
. could develop in many directions,

3. 3mxmAm sheet of paper ﬁ:mz nwdzﬂ your name or a ﬁm<o1dﬂm dsndcadsm a publishing msﬁmxnxdmm.

poem or quotation.. _ .
- . Find o:ﬁ about recycling any pro-

4, .nmma copies of these bookletsi T duct. - Why is it being done? What
. MWaste Paper Recycling - Issues and Answers R cxoc_mam do people :m<m who recycle
* - . Everybody!s Business - The Environmental Crisis materials? :

. From Forest Tree to Fine Papers

~
Ul

)

-
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PHOTOGRAPHY - . . . L | |
. “ | . mﬂvsﬂo ﬂ__.l’ S |

TRANSFERRED FRom s

.ﬂbfro Teo THRE -
vﬂcg.‘.-ﬂm ThNE,, .

Fileon AP row

NoTE: TNIDG THE
uack CHANGING
: Bk

R.dr EXPOSURES
ttavrssvn" FILMS r;.nv
DEVELOP M & TR

T WNTO CMANGNG .-r_b

INORDER TO LOAD

. FILA \NTO TR

_DEVELeTNG

| . ™uK .
Mcm>\wmowrm3 | : S - . . -
Here is a mSEm way to use u:oﬁom«.mu:k as a tool s;: 3@:;1 : . . /W
photographic amﬁmlmdm No darkroom or sink is =wmama but you will FIXER _ J

need zmﬂm1

~ Many mxﬂmsmasm o+. this mdsu:jma u:oaom«.musk are uomﬂZm
such as: u:og ‘murals, pinhole coffee can or shoebox cameras,
photograms, sofos Enac«.mm. mismﬁma filmmaking and am«._%oos work Er.an

~such as- msdm1ud=m : o .

mﬁm«é.z.ﬁ: ‘this’ easy, d.smxumzm?m Emm.. Then as d.sﬂm«.m.mﬂ.m
grows, expand.your work. :

.78




L]

«

. PROCEDURE :.

mxmaasm the camera- doma ﬁd_a take vanﬂcxmm .

.1. -Pick up and examine a camera.’
controls and observe what happens.
find out what each control does.

Remove . the cmnx Try out all the
‘Stugy the instructions and

2. Load a roll of 120 black and white film into the camera. :Go
outside and shoot the roll of film. . Possible subjects: people,
mzaamdm. vdmzﬂm. cars, ccadaasum. tall things, funny ﬂ:a:mmf

Transfer film to am<mdou*=m tank
1. Remove the exposed film roll from the camera. xmmv it in a
tight roll until it is Azmaam the n:msuaza bag.

2. Place the film. 1odd m:a am<mdova=u tank Azmaam ﬂ:m-n:msmasu umu
then Nav :v the cmu

3. :oda ﬂ:m bag on your lap, place both hands" asmaam the arm :odmm
ﬂ:ms unroll the film. mmvm«mﬁm film from its cover paper.

4. Roll the film and the film apron ﬂoumn:ms into a cylinder, then
place film and apron inside the developing tank. Place metal
disc on top of film-apron roll then put/the top cap on the tank.
Now remove ﬂ:m domamn tank from ﬂ:m n:m:masu cmu

-

vsmvmsm n:ms*nmdm

1. Mix a mﬂonx mod:ﬂaos of ‘kodak dectol developer - 1 gallon.

. . . . .

(Next page for “further procedures)

~

o

N

MATERIALS AND EQUIPMENT

PHOTOGRAPHY

Equipment and Supplies for each

Photographer:

1 120 size camera, SEE, Diana,-
+ rPanax, Rover or maaAdms inexpensive
$1.50-3.00 camera
1 Roll (16 mxvomcsmmv black and:
white, 120 film j.e., Kodak Veri-
chrome pan film.
20 sheets 3" X 3" wet am<adonmn cd:m-
print paper

.

Equipment/Suppliés for a group of 6-12:

1 xoamnsmﬁﬂ am<mdowa=u tank with

120 size-apron -

Box Kodak lantern slide glass
Photoflood No. 2 Tamp and reflector
Photo or kitchen timer -or wristwatch
.Changing bag ) .
Plastic bucket (1 gal. m*va - <
pair scissors , P
Rol11l heavy string or’ nosa
Plastic dishpan

Rol1 paper towels

Ro11 masking tape

Cleanup sponge

Plastic musazu ndoﬂwmmudsm

—
TN b b ek sk ek ek N\ b fdd ek ek

n:madnmdm ﬁos o:m or a group

1 oﬂ Kodak amrnod developer
"1 Pt. 3% Hydrogen Peroxide
Fresh water

<

l C ¢
A FuiText provided by Eric
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PHOTOGRAPHY

Make vxdzﬁm ..

1. -

oL

2.

. solution of Dektol developer.

-and hang it :u to a1<

T~ PROCEDURE: = —
~ =27 Mix mzw&n‘x m&::% of Kodak fixer -1 Ballon.
3. Make a zoxxdzu modcﬁdos of developer- by ad~:ﬂd=u
1 part stock solution with four parts water. -Make
a quart,
4. Use fixer mﬁoanmodcﬂﬁm:Mm:a_ strength.
5. Add a ﬁmz.awoum of 3% hydroger peroxide into 1 pﬁ“

of water for developing blueprint paper later.

“

cm<m~ov the hdds

Fi11 the loaded or<m“ocd=u tank with the zoxxdzu
.Gently agitate the
full tank for 5 minutes.. Pour out the developer and
fi11 the tank with fresh water. Rinse film for wo
mmnozam ck ‘gently shaking the tank.

Fill the tank with fixer. Similarly, agitate the
tank for 5 minutes. Pour out the fixer. ,Fill the,
tank with fresh water and rinse. zmso<m w:m film
These are your :mumﬂd<mm.

. -

Tape one edge of m lantern slide glasses to amxm a
sandwich. Lay a piece of blueprint paper-blue side .
up-in the sandwich then lay your negative on top:of

" the c_:muxazﬁ paper dull side down and ndomm,ﬁzm
o sandwich. - Lock the udmmmmm ﬁoumﬁ:mx with-a. odoﬁ:mmn.
vds. : . . : .

@

.;~,..“

" Expose the blue v1d=ﬁ paper ﬁo mczddu:ﬁ until the
visible edges of the .paper change to near white.

“The time for this exposure depends on-how bright

the sun is and on how dark your negative .is. ,cmxxms
negative-longer exposuyre. ndo:ak day- dozmmx m«vomcxm.

Xohl

3. If it is rainy or very : .o:aku blueprints can
still be made by exposing the paper through
the negative under the photoflood lamp or an
ordinary desk lamp if you do not have a
_n:oﬁoﬂdooa lamp and reflector.

4, Dip the mxuomma w.wmn int nmfm1 into the water ’
you have added 3% avdrog za peroxide to. Watch
the image appear.

5. Rinse your prince in fresh wat ter, blot dry them,-

: then press them under paper ﬁwgm.m and a book
or piece of wood. ’

§  wnns vy, trim Wrm_uxﬂzﬁm and mount them.

«

abcut each picture or make a .
werds-just pictures.

A mdcmcsa:ﬂ paper - mo1 this v:oﬁou1mv:k should:be ‘-

- fresh or new paper. since it has a useable shelf 1ife

of approximately ﬁ:1mm month= . : .pﬁ.

Specify: "Wet am<mdovma c~:¢v1d=ﬁ paper.”
It may be purchased from a drafting supplier or in
8" X 10" m:mmﬁm from Selective Educational Equipment
Company. See supplier list.

.

IC
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Showing a story - Expressing an idea

mmnoxam. o .
Record an event.
.. Tell a story. -
" I1lustrate an idea.
Record change.’
Set up a photp business.

nosnmxm with our mkmm
How is it the same?
How 1is it different?

© . PHOTOGRAPHY

mvmnﬁma.mrﬂd_m of vmov+m who
work with photography’

o~

Kinds of v:odo@1mv:dn work .
v

:Hm work?

s

Visit a photo studic.

. - -

v:oﬂomxmv:m1 - z:mﬁ dm

B

Controls How are pictures printed in newspapers?
operation ¥ /////
. /.I. . ] . .. .
T Visit a newspaper
Shutter, lens _ i » ﬁ>3mz>
ow does it work? . TN //_ . - 3
//// D " Exposuses ... . o T . - .
N\ / . How dces it work : . . .
Kinds of Develop film "\ The inventor |
-cameras ‘Chemicals . \ . yd ////
N Types of film 1 ) Polaroid - The urocess . .
//. . Directions: Kinds of film - Invention
~ Camera Procedures S //r//// " .//
obscura ‘ . . . .
Print making Film speed Ideas

mwsdk admno<m1dmm

o

Early A=<m=do1m

S

Simple camera

AY

Reflex camera

\

‘Motion Picture
camera .

-t

N\

Ne®tives
Positives

\

Light needs : N

\

rdm:ﬁ nodoa, and intensity

mo:snmm of Tight

How qomm
How do vdmznm m:a animals \\\l\l\tn:mzmmo

respond to sunlight?

TTe— rdm:d & amxr
! /
Ruat t m:m; need Tight

.\\\
sunlight . o

O
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mr>7q mmmmznm |
=mxvmm_zmzq mq>q_oz m>wumz“

e

Hum>\nxomrmz L 5
One of ﬁ:m cmma ways to encourage osddasmz ﬂo get involved

with plant 1ife is to develop individual =mxum1q5m=ﬂ stations." ~._

q:m«m msm :o =ﬁm¢dcxmm.= :

‘As mxnmxdamsﬁmxmw ﬁ:m% play the .role of ﬁ:m "great horticulturists"-

, mwv.mn:::\ if equiped with ammi@gm glass, postage scale, test tubes,

and vegetable dyes, small pots and a scientifically: Zm:ama soil mix.
._.:8\ will _um able ﬂo oo:n:oﬁ their oz: mxvm_.dam:nm. tests and projects.

. DIMENSIONS
ARE NoOT
n.ﬂ_ﬂ.n) L

. o,o.,vd.oth\ .
MAsani Ty

g
(Nd

<

O

-
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’ROCEDURE ; ) ]
..HrM Cut one cmmm and ﬁso m:a pieces Asmmmcsmsmzﬁm amﬂmsaasma
i by =mmav _

“

2 md:m m:a nail vdmnmm wommﬂ:m«.

Use m_mmm or plastic for front. vm:m. no<m1 it by taping
cardboai'd or masonite to the outside to- xmmv light of f
ﬂsm roots ccﬁ ﬁo allow periodic observation of root mso:n:

B

i

mmmd msoc:a vm:m sdﬁ: nmcdxdsm

o

RN

~ ~ Seeds - Radish

wr»zq mnHmznm

. . =mxvmmn3mzq mq>qhoz m>xUmz

MATERIALS AND.EQuUIPMENT

‘Bean i
" Beets . e
"~ Lettuce

Soil - ronmi S
vdmsﬁm1 mix

Plant Food - liquid or solid

Wcod _AHV 5" X 6" X 36" pine-base and msam
(1) ¢= X 10" X 12" hardboard-back

-Plastic or admmm have cut to size-front

Cover - (1) piece cardboard .or masonite -to

fit over clear plastic side °

Claw Hammer - . -

Hand Saw e _ e

Sabre Saw I ‘ e

Postage Scale S

Magnifying Glass -

Test Tubes - -

Peat pots .

¥}
]
/

morros -UP:, .

. Compare mxvmsaamsﬁ m~u¢*o= using
different modd sdxmm

. Compare growth of <msdo:m <mmmﬁmcdmm
or flowers.

. Compare ﬂ:mfmﬁﬁmnﬁm vdmnmsmsnm of
ﬁmsﬁddaNm1m :m<m on the 1ooﬂm growth.

. nosum1m ﬁ1mn:m=ndmm in watering. .

, 81

O
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53 SCIENCE
SoiL qmmq_zm e

_Um>\1xowrm3

s

Plants, like msdamdm. 1mn:d1m ‘food ‘in oxamx to live, grow

The amount of plant food’ m_mamzﬂm in

Repeated yearly removal of small portions -
*spletes: the supply of nitrogen, phosphorus and- uoﬁmm:

- .n.;dsmamzﬁm of amxdaca crop growth.

-.and reproduce themsélves.
'soil is 1m_mﬁa<m_k small.
ds_nxau.

testing will :mdv indicate tne mao::ﬁ of plant ﬁooa any md<m=

pi .nm of 50i1 may have.

\

v

PROCEDURE :
1. oaﬁmd= a Soil Test Kit

2. qua a mamdd mmavddsm of soils to” cm ﬁmmﬁma

\

3. cm<mdov tests ﬁox nitro m:

“

N

v:Omv:o1:m m:a voﬁmm:

.

a0

MATERIALS AN
Soil Test Kit

Plastic cups
qmmﬁ tubes

FoLLOW-UP:

EQuipPMENT

79

2

. Grow <m@mﬁma_mm in adﬁ*m1m=ﬁ nmmﬁma

soils.

} ~

. .>aa no:nqudgma amounts of fertilizers.

. Try experiments zdﬁ: osmmzdn

. mm1am=d=m.

&

.

O

l C k
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‘_.. - — ot } . i v . . am
B .. . - : ? . - -
v.yf . " . ? ) \ , !
: | .. PLASTICS -
’ B - <L ProcEsses (.
[DEA/PROBLEM - * - = .- o : g - 33m2>_.m AND Lmoc:u_,\_mvs. .
phllid . . B i . . ¢ N o™ -
.. Find out about a man made material. Compare the: > . : Plexiglas . &« = "« . .
.1onm1ﬁdmm found in various m«o:vm of plastic smﬁmxdmdm. e Styrofoam .
. - . ) - 1ad<mﬂ:kdm=m Film .
- S <o . Acrylic Tile . ;o0
T ~Vipyl Tile S o
) Nylon® _ e
‘ . Teflon e B
.* Liquid Casting Plastic xan« _ . ¥
” ~  Epoxy Resin Kit o S .
ndcm1udmm Kit . .
| " saw _ _ S
- Nails - . S
Knife v
- Hammer T
., i o . 0
. . q e o SN
ROCEDURE: | N — -1
_ - L -
1. //mmvmxmﬁ u_mmﬂdn materials’ dsﬁo mxo:nm - liquids, .o ‘ . '
solids, 1ﬂo4a 4medc_m . : : N o
o L FoLLow-up: )
2. Select two u_mmﬂdn materials of 1ike :mxa:mmm. Select - -
ﬁﬁo vdm tic smﬂmxdmdm Oﬁ ﬂ:m same ﬁ_mxdudm ncm_dﬂdmm. i o Read. - Plastics. moaﬁxm«. INlinois, -
— . sl ., : movm Plastics; Hsn.. H@NH
3. Arrangeia test ﬂox each. group of udmmﬂdnm.\ wxmmxmudm- E ot )
. texture ﬁ_mx.udm ~-impact- ouﬂdnmd-ndmxdﬂk : o , ) , .
4, .odmu_mk the 1mm=dﬂm ﬁox each md<m= mxoca. ’ o e 4 “
° . . . ‘ _/ .” - . , ,” . .
. S ~\/ - T o f
e T S R T L & R~
- - \\ 1 ~ b . . - Evm



PRINTING -~ - . T - —

 LETTERPRESS . ... e | S P "
N SET TYPZ g

m — 1’ : —.h«l-. J—.O.?..ﬁx._. ) : N :ﬁgr«nﬂ.
> Nwek | Nb 2IDE DOMMW | . For. :
1N TYPE 1S AT _ ) INKING
\ . meTTom OF = |
| “Tvyre _
N N
3
N
//

- IDEA/PROBLEM ..

o vlzf.zu. from a-vaised surface leaves an impression like . T S . T

footprints in wet snow. .- Some ways to do it simply are with rubber . COMPOIME DTICKS

stamps, typewriter, and inked hand pressed against paper, strip, . . rOn..nﬂV.,. up

label tapes, and metal type. ~° _ 3 . , vy R -

C T e : S ‘ e e ey . . oR 1N
A typewriter-set up on"a table and available for children T . o ..Nﬂ?.v,d aﬂ. - K.

_‘encourages typing as a regular communicationS process. “Similiarly, & ‘Paven TO PRINT ON AND
“"alphabet stamps, eraser stamps, strip label tapes and ‘a set of : R .
~printers” type regularly available, extend communications possi- . PRessorE APPLED. do .-d.v,

c:.mﬂ.,_mm., Outfits are m<m:m3n from Workshop for Learning - - OF TAPSR, WITH TLAT BCARD
 Things. S N = | To WMARE AN IMPRESS 1eN =




DJ

Procebure: - T .
‘ wamo1uso<mwwwm type only: . .

vm:‘dd sketch a ﬁm<osdﬁm quotation, mxusmmmdos 01 zsdﬁdzu ﬂml
be prir mq

_Set each.line of type #mww to right in ﬂ:m slotted zooqmz noavOmazu

sticks. Look at tre sketches. Then, lock ﬂ:m type in vdmnm by
ﬁaosﬂmzazu the thumb mosmz.

ronx filled _composing sticks az ﬁ:m vxmmm bed’ ﬁxmem‘zdﬁ: zmaumm
m:a mvmnmsm.

&
ot o ! -

‘Place a mamdd amount of water modnudm ink-on a, floor tile ﬂ:ms .

roll ‘the brayer over it to uinw cv a ddu:ﬂ even nomﬂ of ink on
the roller: . -

nmwmﬁ:ddk dJk.w sheet of vmum1 to be nw¢=ﬂma on ﬂmv of the inked-
ﬂkﬁm. - . © . o '

[}
<

a_— - B . 5

zoz am« the" vxmmmcxm udmﬂm over your paper m:q press qqzs. Re-ink

and 1mummd ﬁ01 as amzk m:mmﬂm as needed.

..zdum ﬂ«um clean- :dﬂ: a amsv nAOﬁ:,msq soft cx:m: ~¢wmmm tooth

wxcm: . |

N y L. o

zma:s: mdd ﬂkvm to ﬂ:m ﬂkvm nmmm.

T~ . . r/.. .4 B ) » ) .

vaZﬂmzn -
rmﬁﬁmmvmmum -,

MATERIALS AND EQUIPMENT -

1 GA-100 Azoxxm:ov for rmmxzasu Thi
Printing Press Kit

Paper to print on

Sponge, toothbrush and paper towels
for cleanup

1 Vinyl. floor tile ﬁo1 an irXing
mcxﬁmom

"7

FoLiLow=-up:

.

.+ Print your name, print a poem
sr favorite .quotation, print a.
.oo x or 201Qm to a mm<o1dﬂm mosu

. <4mdﬂ the nearest print shop

and see what they do apd what
they work with. Would you Tike
this xdza of work? = - -

ngs) |,

¢

.
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~ PRINTING P AU T
. 'ScreeN Process o S T R

TRANSFER ORIGINAL
DRAWING .

<« b .
LT

CARBON

maenmmnnu v
Proer N

STIF ﬂ
o’aouoanv. :

R

.JJvJ.‘:FOQ’ﬂ I\ﬂ.:‘hspl

oc...‘oca  PORTIONS TO
L Ataw FNGER PAINT
To PN ...t.pocoiiﬂ

- PRWNT

i

’ Lot

~Um>\vxomrm3 .
ﬂmm: E.:;:a or mﬁmsn: printing is one of ﬁ:m amﬁ:oam
:mma to a%rnmum:mb image.
m:o:z here are mm<m2: .Emmm for E.:;:S by this sxmﬁ:oa , : . ”
.Using newspaper- as your. stencil, prepare a cut out area which . _ o
“will be the print. Then, mmdmnn and prepare one of the frame T0 dﬂ PRINTED  ON 0
ideas so the frame will be slightly larger than Sm L..m:n:l dam@m... ~. . L

*# Make mm<m2: copies” 3 this smﬁ:ca : . - B ,

~

o

§

g6

-
3




PRINTING” -
' SCREEN PROCESS

MATERIALS AND EQuIPMENT

‘Several m:mmﬂm .of nmvmx.nmsacomxa or
" surface to print on - -
Newspaper
: .Carbon' Paper -
: . Pencil - .
Tempera paint or ﬁdzom1 vmdsﬂ or :
latex paint . -
ax-mnﬂo knife - e —
. Scissors ———— =" _ B
s _ , : : : a e Frame material
‘ E . . . : _ . No." 12XX Domestic md_mu/amn1o=. osom:ak
or nylon, screen

a

.wmmuumcpzﬂm" . . Squeegee-regular screen uxdzﬂdzo squeegee, *.
. . - u . _ or window squeegee or stiff cardstock. .
1. Either draw or trace design or image on =mzmv1d=ﬁ This Masking tape or mnonn: tape S

will be your—stencil after you cut o_ﬂ the damom m1mm or ' Desk stapler -0

to be v1d=ﬂma . ) . Sponge .
T Plastic bucket for water
ce—stencTl ::amewd1mm=1¢:a —on-top- Oﬁ umum1 ﬂo print o:. . .

——— ) ; : )y -

e

3. Place a little ﬂmavm1m or finger paint or latex, paint on . : e . _ o
top of screen. Paint should be Oﬁ -a thick non- 1:==d=m . : e e
nosmdmﬂmznk. . - . .o - ‘ .

|

|

|

|

|

/
-

2 s

RN

4, Use a 1no:dm1 mnxmm=;v1d=ﬁd=o mncmmomm a window squeegee = T N T % - e
or a plece of stiff card stock to draw or squeegee the paint = : . . - o o
across the screen forcing the paint through the screen and, FoLLow-up: I BN
stencil opening and on to the surface to be vxdzﬁma : : . ST o .

. . Find out how many different . :

5. Fepeat the vxonmmm on maadndozmd m:mmﬂm om vmvm1 or surfaces . . cxoa:nﬂm are screen printed.
ic vm printed. \::\z\u\\\ , . — o R IR
T <« . What are ﬂ:m“ma<m:ﬂwomm of this
\ml:an_mms up u< pealing off the :mzmv1d=ﬂ mﬂmsnd_ ﬂ:ms wash mdd S . ‘printing vxonmmm . . ’
paint from the: screen ‘for' the reusabie ﬁxmamm _ e oo . o . ~ s

N . . . N U

u zmxm new frames if you use ﬂ:m m:omcox 1id or paper vdmwm
ﬁxmam dammm. | . .

v
Q
1C
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PRODUCT TESTING :

BaLL Bounce

IpEA/PROBLEM -

. If you drop two comparable modﬁ_omiim on a hard surface, would
you expect them to bounce the same height? Select and compare the
“straight drop bounce of various brands.of golf, tennis and ping-pong
balls. : o .

~ Display the results of your investigation and compare bounce
with unit price. = - :

i

O

Aruitoxt provided by Eic:
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PROCEDURE : | |

H. Select three brands each, within a m¢a+_m1_v1¢nm mm:mm.

. Record the prices. L . .
2. Arrange a test on a hard surface such as smooth concrete or
~ a terrazo floor. . _ : o -

. : ’ / )

3. Drop each ball several times. from 2, 4 and 8 foot heights.

. Record the bounce height for each drop. .
4. Display the results for a given type of ball.
5. In terms of this test, which brands do you conside~ the

‘best buy? o

6." Was the test ﬁmwxw

z

s

-+ PRODUCT TESTING

BaLL Bounce

MATERIALS AND EQUIPMENT

3 Brands each - golf, tennis. and
ping pong balls

Graph paper . .

Pencil . S

8 or 10 foot steel tape or yard stick

.

El
°

FoLLow-up: . |
. Set up fair test procedures for
another product. R

. What facts have you revealed which
you would recommend to anyone
buying one of the products you have -
tested? | - _ ‘,

~7

(2]
(fa)
ERIC



PRODUCT TESTING

CANNED FRUIT R

IDEA/PROBLEM v o :

L

-Find out -about a ﬁzvdnmd consumer product and unit vxdndsm :
Compare the n:mzﬁdﬁk in solid ﬁx:dﬁ of two brands of nm::ma
fruit.

3

vxoomucxm. k...._.wn. ”
1. mm_mnﬁ two adﬁﬁm1m=ﬁ brands of nm::ma ﬁ1:dﬁ you like. Select
two brands labeled as the same type of fruit, ﬁ:m same net

weight but" Aﬂﬁ: adwﬁmxmzﬁ vxanmm.

2. Separate _dn:da m1a modda contents and measure them. Record-
your work: Brand A vs.. Brand B.

A.wu :cmﬁoxadzm z:dn: cxm:a Jm «:m cmﬁﬁmx c:« by nosﬁmsa zm*m:ﬁ
alone. : s _ - .
_h. Now taste each brand.

co.ko: find a difference in ﬁmWﬁm
between brands? . .

<.

5. Which brand is- the best buy in your ouﬁzdozw,

6. Hrite :u your ﬁdsadzmm and m:m1m them with a friend. Does he

agree with you about what you have ﬁoczaw

3>4mm~>rm AND. EQuiPMENT - o

m each, adﬁﬁm1m=ﬁ brands of .canned
v ﬁx:dﬁA 16 oz. size :
%" graph paper ’

=

‘x_ Pencil

1 set n:mxﬁ size vdmmﬂdn 1mﬁ1amm1mﬁo1
containers -
Plastic spoons «
Paper cups ,
Metric balance scale B
Can opener .
-~ . Paper towels : .

&
.

FOLLOW=UP !

"¢ . Compare.the content and label

e information of other products.
Do labels mnn:xmﬂmdk tell mco:ﬁ
content?

J
Q _
IC

.
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. . ) ' ' .4 - ' - Id - . /
HUm>\wxomrmz e . - MaTERIALS AnD EqQuipMENT

.Compare ccimon vxoa:nﬂm to amﬁm1ad=m thair kmdr: ums unit
cost. Display your results in: 'some way and cosauent oo then,
Purchase oxoa:nﬁm zrdn: are nosunxmc_m in aver Liedd fastures.

”

PROCEDURE: .,«. : ,

1. noavm1m the Tlengts and n:mddﬂk of ﬁ:m ddzm ﬁzo imilar :
ball vodzﬁ pens will write. . . .

2. Test the” mﬁxmzmn: of noavmxmcdm mﬁxdzm v 2ad, vope
\msa ﬁzmsm.

3. Test various brands .of nm_dov:msm wipa for mﬁxmznn: -
- holding power, ease of amxxdzm on n:a zmﬁm1 1mmdmnm=nm.

4. Record several ﬁm_m<¢mﬂo= product commercials - then o

discuss and duplicate them if po sible. Anoaum«.m your = Qn_orrozu%"

results zdﬁ: the commercials. |~ . .

T

o - -

<

5. Test the sun fade of paints, no_ 1ma n_Oﬁ: plastic
vxoacnﬂm and various ﬁkvmm of paper. - i

& z

6., Test the insulation and mocza mcmoxcﬁdos n:m_dndmm . .. .
of various materials. o
7. Is the test situation ;:.mmn: case no:axodﬂma mﬁa
fair?

8. Illustrate and comment on.your results.

'

ﬁ.

CoMpARTSONS-LABELS AND PRODUCTS

PRODUCT TESTING

1

n

-

Select a range of CEuiion nosvmxmcd
smﬁmvdmdm .and nsoa:wﬁm.. Don't be.

1imited to only these s Lo@mmﬁdosm.

The tests wiil require control so,only
one condition is varied at one time.
The test set up.itself may mm:mxmﬁm

questions about acruracy  fairness
‘control and reliabildty: <o:‘amk
want to Zeplicate several tes“: under
differeni conditions. . Does cost alone

N

determine quality?

£ v °

-
&
ety

. Find out how producers, consumer .
mmm:odmo and the mo<m1=am=ﬂ test -
vxrc:a+m..

 Find- out. z:mﬁ ﬁ:m c:am1zxdﬂm1m
rmco1mﬁoxk aomm.

. Comment on ko:x ﬁdsadzmm m:a
record n:ms in: some way.

a T

w
—

‘\)
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. T . . \ .o . .o S
o M T . . . : : : ’ ) . . . . . . .
- - « . . . . :

’ _ : N . .
_uxoocg qmm:zm o . - _ T \\. 2
S: CeLL 1% <oS w>3m2mm o S ,vnmmu TUBE TO PAPERS

. AND PAPERS TO LANMP.

- Houd THE Tuge CLOSE ._-o
Your EYE.
BTART “NTH ,.Am".;rzla_rnmnn
oF armm of PAPER

CUWHIEH _z.rr JUST ALLOW.
LieuT To 8& STEEN.
PLOT THIS NUMBER ok
BOTH @BATTERIES ABOVE
THE ZERO.GIM.THE TIME
LINE OF TUG GRAPH. -
CONTINUE nrmnx.lm AT .
MALT - OUR INTEEVALS s -

3

Lrle 43N

89

IDEA/PROBLEM

¢ ) © . . " o

Find out muo:ﬁ a S\En,.: consumer E,oa:nﬁ 3 ﬁmmﬂsu it o . o ¢ . B -
Compare two brands of "D" cells, 1% volt batteries. . - | o _ . .

L




mxonmucxm.

1.

' 2.

NUMBER OF SHEXTS OF PAPeR

.

e

 THROUGH WHICHT LIGHT 1S JusT
8

:

|

0123456780910 1213 H :w.r
o xrrﬂ HOUR .z..‘nﬂ,.rru .
COMPARISON OF LIFK: U,Z:qm.n* N 05..33. d

VISIBLE

Salect two c1m=am of ‘D" nm_d 1% <odﬁ cmﬁﬁmxdmm. " Record_ their
=dﬂ vxdnm and amﬁm Oﬁ vc«n:mmm S 2 :
no::mnﬁ each cell to the same type. number 1% volt sAzdmﬁcsm lamp.
Look at the sketches.*
*Note: . Two miniature lamps of ﬁ:m mmam type and number may
~still be different mdmnﬁ1dnmd_k, so this test-will
be muvxoxdamnm. . : . .

Measure Tamp cxddd,mznm at mosm regular time dzﬁm1<md by ocmm1<d=m
“Tamp-1ight through stacked sheets of band paper.

‘Record the.number
of sheets through which light can just be seen by pressing the. vmnm1
tubé to mﬂmnxma cheets cf naper mmmizmﬁ the ﬁov eﬁ ﬁ:m dmsv

Record »rm 1mm:dﬂm in @1mu= moxa.

—

_Compare ﬁ:m unit nOmﬁ of these cmﬁﬁm1imm with ﬁ:mas measured _dﬁm.

Which battery is ﬁ:m better c:ko i e

2 No. 112 miniature screw cmmm

 PRODUCT TESTING

“D" CeLL 1% VoLT BATTERIES

. MATER1ALS AND EQuIPMENT
,N  Hw volt 'D' cells

1 brand A , S
1 brand B ’ : :
lamps
2 Miniature screw base lamp sockets

“2°ft. No.-20 modﬂa/ﬁsm:dmﬁmu oovvmm¢

hookup wire
1 13" diameter paper tissue or vmvm1
towel tube ' e
20-40 3"<X 3" pieces coza paper

2-Rubber bands . - . R

4 Fahnestock clips :
Clock or wristwatch

Wire cutter-stripper -

G o

e o . ..‘_ o
oo | =y

morroz -UP: . -

. Do adﬁﬁm1m=ﬁ brands and priced c_
- cells’ vxo<dam noavmxmcdm services?

,oomm ﬁ:m mmm Oﬁ m\cmﬁﬁmxz mﬁﬁmnﬁ dﬁm
:mmﬁcdzmmno C -

. z:mﬁ ﬁ:xﬁ:mx dsﬁoxsmﬁdoz zo:da you
recommend be provided with cmﬁﬁmximm
at the.time of v:xn:mmmo :

. -What is the shape of n:m curve in .
the graph of the dozunmﬁ lasting
cmﬁﬁmxko o o

g
Feoqtee

T

w
W

Q

~
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COUPRODUCT TESTING . o

" - LuBRICATING OILS’

- IDEA/PROBLEM

What is the difference between YHeavy and "1ight"
weight lubricating 0i1? Set up a test to find out.

. < . . . . .
% _ . : N : o S
. ) - . . - ° N . . . L .




9
G

,@'
o
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S~ ot e o .”.x. <ot T S . R i
PROPERTIES'OF MATERIALS - . -~ . . - .~ . e
© _SAND AND WATER = = S S PN
. y . , . ., . v .. - .... .. .‘ ﬂ.@ . . .-
. moam cmmdn properties oﬁ smﬁmxdmdm and no:nmUﬁm to m»udosm fdﬁs sand m:a water: . o -
IR : hncd<mgm=nm ) w o - S Absorb S : .\\. |
.  Flow . . . Suction o .
: Quantity-more ﬁ:mz less ﬁ:msumncmd y % - Syphon '
. - - u:;vmx Ordinal nmxaﬂzm_ e : . Pressure . - )
e -~ Proportion cT . -, 7 Buoyancy, ﬁdomﬁ -sink ) S
. 1m4msﬁ. less: a:m:-aoxm than- mncmd T e xmﬁ«mnﬁwos : " : .w _ S
© - ... v Yolume . - " “¥Refraction ~ -~ o
Area - \ TR _ Erosion . . T T
. ) nmvmndﬂk , . B .- Opacity - . : _ .
o . Time. . T quzmumxmza - . . .
) - . m<mvo1mﬁm s ) . . o . ) md d ﬂm1 . .. - : .\..“‘. T /
. . ~ - . . w1mm-=m thawing : T -
. . Level . S . Soluble R o -
. : Combiring- mmvmxmﬁ_zm e o ~ Thin<thick :
. o Sequence : IR : g Sets . L o .
€m>\wm8_. . o , o ' T S
mm:a m:a smﬁm1 =m<m mxmmﬁ mvvmm_ to children.  These common materials: - - .A - I .
provide a way for children to deal zdﬂ: smsx material vxocmxﬁ;mm and ., v ‘
no:nmvﬁm. . . S . _
> way to umudzpam to, choo se a vm1ﬂ=m1 and’ ﬁoamaLm1. ﬁdza out :oz many . = _, :
of the above properties and concepts «o: can amsozmﬁsmﬂm ‘or m:os with sand - : . . . -
or water or a noacdzmﬁ_os oﬁ ﬂ:ma. : . _ R P _ L C
.Use m:« of d:m :msazmxm Aﬁmam ddmﬁmn to help «o: T : .... R o | _— %. ’
* .* _Think of other properties and no:nmuﬁm z: ch can'be shown with mmzau S A - .
or water. cmsouma1mam ‘these d= some way. _— N N R
** Record your work with mxmﬁn:mm oﬁ zocx ideas and comments about z:mﬁ - o R
you have done. . 5 . _ S o ° . SR ot



~

:mon nwm OJH< mot tivation Om f learning that is HmmHH</ »
_Hsmonﬁmsﬁ is thre. 50#w<mnwoa H:nﬂwsmvo(mo Hmmubwsa itself

And the only mmﬂwmmWOﬂwo=: ﬂﬁm only HmwmeHomSmsﬁ that - nmyuﬂm
Hsvonﬂman< is that which accrues from mwmoo<mm%w/mﬂoa musmwbo
.mﬁHﬁOﬂﬁHm and’ order Hs our- Hmmw<umawm me sbwocm experience."

P

¢ [

o
’

e

s . ™~

Um<wm.=msﬁwam »

On- Living In Trees e

«

-

L.

v . .. ’ .. g

~

3>ammh>rm AND mocgnzmzq

- Lift the mwza in one T::a “and’ dmﬁ,dﬁ ﬁ_oz ﬁsso:m:\kocx 1A=um1m .

mdﬁw it, wet it and mould it.
. vo:1 it.through a ﬁc::m_.\\ﬂwasx mco:n/W:m vxoum1ﬁamm of -
wwza m:a ﬁ:m concepts «o: can demonstrate ﬁaﬁ: vyt o

4..
K "
.s
vxonmccmmu .
“ SAND -
it.
" WATER -

Set up m.voxﬁmcdm
sturdy table.or cmzn:

occur outdoors.

" make ‘with sketches and corments.

Form a shape_in wet sand. Weigh

.
'

asu place -for zmﬁmw on the floor or on a
During the spring and fall,

Record each il1lustrative mﬁxm:cmamzﬁ that you

Which of your senses or. combi-

.nation of senses do ko: use as you Addcmﬁxwhm*mmn:ﬁuxovm1ﬁk o¢

no:nmua»

"

.

\ . -

e

2

-this work can

-~

- ) ST
. .o
[ : o 3 \H. J“,
. . :

__.,%%mx:mm % zﬁgﬁm )

..". SAND >zu HATER \

" Sand Awoomd ccadamﬂ s m:vvdk v
sand and masonry sand)
-MWater (clear drinking water)

4

Large ﬁ1m=wﬂ%1m astic. m<1a=mmm.,
Aluminum dan:Aa measires.

Plastic % pt. to 1 gal. szm1 jugs
" Atuminum.can and sifter set .
Sand box - a 1audawzmdd uox —_t
Tire pump. - _ e
- Holding. place for zmﬁmx - m=< Amxum
shallow containerv - fe
|, =

Pah balance scale-

_Plastic tubing

+ Containers:,  Tin cans, zmx uwvm« sddx
cartons, nmmm ‘pans, ﬁooa boxes,

o . e

.. Pt - P4
1

5 ,Hdd:mﬁxmﬁm.mmn:.no:nmnﬁﬂAi.sw:w zmwmh.

’

>11m:am smﬂmxamdm in such a aw< ﬁ:nﬁ
you can return again and mumds ao

sosx at mmn: damm «o: mm=m1m

e

N Lr

vnmmwnyﬂk measures, - Engtish: Uﬁ nﬁ mm_~
»- Metric: Tliter, ml. |
n:adan1mﬁﬁ zmﬁm Play Kit’ )

- clear plastic <H
°: Long clear plastic tubes- z_ﬁ: rubber &
" -stoppers.-for the e mam;:‘;r||:m{w
Food_coloring . . : . y
.Ballons Ve _ e
Hot zmﬁmx coﬁﬁdm B
¢ N o w
morroz -op: . o w
. noaum1m mmn: of ﬁ:m.n1ovm1ﬁamm of <
materials: you have’ d__cmﬁxmﬁmn or.
" shown with as many oﬁ:m1 anﬁmfam_m
as nommawdm.. Lo . e

.\)
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~ RADIO MAPPING ~ _
A TYPICAL SETUP
MIENT Look LIKE THIS R

%. locations you-can identify from broadcasts. Then locate the stations - T

S~ . -

1

e !
S OF N RADYWD L

TTTMANUFACTURER 1N .
SETTING. UP THE & =  —

o LRERONE SThmen

T B Wik
' GROUNDED .
POoWER OUTLET -

IpEA/PROBLEM ) o . ., ‘
. ".Use a shortwave. radio with earphones to find out how many.station : - R 7 . //./

on a map or maps. Keep a log of stations-you have identified.. - 7

iy . : : . - :
S——— o : . . : U SRR
- -
. — T : T :
-y ~ ! % . v
i .




’ .

:mm&: t.

nrm:mm. . 5

it te ooams

* . 7« KETTERING'S

arch is a high-hat imnm‘mswﬂ mmwnmm a lot om.vmouwmw It 0
.‘Hﬁ is rather ‘gimple.
but. a mﬁmnm of mind--a mHHmbmw<~1£mH)oawzm wﬂnpﬁcmm toward*

1

DEFINITION OF RESEARCH * . I

v . L

© Ay

Essentlally,’ research is :onrwma.

.going”out to 1look fBr o#m:om instead of waiting mon
Research, "for vaOﬂHomH men, is an ‘effort ﬁ@ do

' things better and not to bBe omcavn asl
Hmmmwnor state of apbm.om: mvvww ﬁo.m:<ﬂ:P:a
.oxr” w:< anm of Ucmw:mmm~.vwm or little.

cep -at the miwﬂnr
thl anmoumw wmmmpnm
It Hm the problem-

solving Spbm as- contrasted with the letswell— m:ocas -aloné Splm

It is ﬁrm composer mind instead of"the fiddler mind.
..:.ﬁoaoﬂnoz mind instead of - the

By

ProceDuRe: =

N

Il

P a

o fi

It is ﬁrm
<mmamnmw< Bv:m.. : e

e -
Frowm the book "THE PRORESSIONAL AMATEUR-(The mnomnnurw
of Chas, Pranklin Kettering). Edited by T. A-"Boyd.
. Copyright, 1957, by T. >. Boyd. 'Published by E. P.
Dutton & Co., u:n. and cnon with their .vwna:unda.:

1. Set up m shortwave radio ¥mnm¢<m1.z¢ﬁ: m:rocﬁmdam .antsnna

3.

4.

if possible.

A location :mm1 an ocﬁmﬁam zfsaoz dm aooa. S

Be sure radig s mwo::ama mdﬁ:mx through a mﬁmzamwa three sdxm
power pluy or by a ground. .wire.attached to_the radio.

moia

the amscﬁmnﬁ:1m1m 1mnoaam=mmﬁdo=m ﬁo1 _safe ovm1mﬁdo=.

—

qum turns _Amﬁmz,sm é
ﬁ:mz donmﬁdzm the mﬁ@ﬁ

3

-

a Aommdzm 1mnmd<ma and ﬁnmzﬁdﬁdma mﬁmﬁdozm,
on o: a world map. :

q:m 1ma4a 1mnwd<m1 m:ocaa cm mddozma ﬁo ovm1mﬁm m Ho sdzcﬁmm
7mmowm use on ﬁ:Omm amkm 3t zd__ cm :mma _ :

-

‘The -~ *

i -

._u.w.m>gho~gyvvﬁzQ«._,_J_

3>qmm_>rm >zu moc_vzmzq remimtmin e

o ¥

1: Four cm:a m:oxﬁzm<m 1mado_1mnmd<m1

such as Heathkit-SW-717 - )

H Set :mma@:o:mm Heathkit. GD-396

. S

H zoxda Map -or Maps of mmvm1mﬁm nocsﬁxdmm

. Per

H Long wirg antenna- mcn: ,as :mmﬁ:mdﬁ

GRA-72 | *

.1 Current edition$ of: L

_World Radio-TV bandbook - K
"The American. Radio Relay e
. League Booklets on Amateur Radio ~;

. el
.ee

¢i1 or Pen

rom cheets with a uamnm for 1m001a~=@

[

.

date, ﬁdam, station or call _mﬁﬁm1m
and nan€ oF person 1mnmd<d=m -
information and something about

the nosﬁmsﬁ of the cwomanmma

1 Box oﬁ map pins RN .

z:mﬁ ao vmovdm

oo T L T

morro:ﬁcm. T

_wmy

- ot Ny m <n)
o . : nﬂ

:oz amzk Tocal mﬁmsamxa broadcast m&mﬁdozm

nmo x:N to Hmmo KHz nm: ko: dnmzﬁdﬁko

a:mﬁ adﬁﬁmxmnnmm ao woc ﬁ;:a in:

cxomanmmﬁmo e o) "

—

:oz may ﬁowmdmz oﬁmﬂdoza can ko:
ndnx.:uw :oz ado zo: damsﬁdﬁk ﬁ:mao

——

mﬂr about qwmmsmﬁm:1t

1madoo

ﬁ mﬁ is :mmama wo cmnoam ‘an msmﬁm:1,
radio ovmxmﬁoxg. -

A

N
1

PN

-

0‘
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AR Box VioLIN - | | |

- @

ML & Glue

ClGAR WOX

COTTER
PiN ’
r.9
ROBLEM _ : o ,
s discovery of ‘sound made by vibration in this case by
ing rubber bands, wires or nylon fishing strings over

i11 enable students to determine pitch of a note by _ . . =
1g-tension. By.plucking strings, a better understanding Lo . ‘ .
ad pitch and tone can also be experienced. _ : .

a
. v

Q

O

i
3
iz
}
:

E



~ PROCEDURE: |
1. mma:m«,amﬁm1¢m_m and parts. w
2. Try to assemble these parts «ocxmmdm 50 mw.ﬁo make the
cigar box <*odﬂz as shown in sketch.
3. Problem mod<m,:mnmmmm1< n:w:mmm.

~

SOUND B

“

C16AR Box VIoLIN -

.

'MATERIALS AND EQUIPMENT

Cigar Box or any similar box

Music string .

Wood %" X 3" X 12" ;e
String for bow o .

Cotter pins

FoLLOW-UP:

. What other types of material
« could be used?

. Listen to music centered around
this instrument.

. Try smx*:u.ammﬁmz changes. g

o
k8%

Full Tt Provided by ERIC.
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DEVELOP A XYLOPHONE

PLASTIC
Foam TAPE

SOUND

T ORI,  /
oveR e ”

o

wHom>\meﬂrmz | |
-Student will be able to discover that materials can make
., i

sounds in a controlled manner.
The concept of an octave (8) can be introduced in a meaningful

way with the aid of the Xylophone.

mn?2



L]

&

DEVELOP A XYLOPHONE

a

MaTERIALS AND EquipMENT -
Wooden Strips 1%" X 1%" X 12 R

OR Keys

- . Dowels 3/4" Diameter X 36" - R I
: | | . Strips 3/4" X 1 1/2" X 18" - Base_

. - Plastic foam tape 3/8" wide m:a
- . . 1/8" thick
) T , , Glue -"white :
Panel Saw :
. , _ Mitre Box . : :
‘ - 4 _ _ : ‘ . - Claw Hammer
. Drill Bit
_uxonmu%m. . o _, . Hand Drill
. _ Ruler .
1. Cut one bar of zooa 15" X Hv= X7" : P
2. :odn first bar lightly between two ﬁdsom1m and tap with: . \wx\a‘
another n*mnm of wood Axmw c). g o O
. (o=
3. Cut another uAmnm mcoca_a¢= long. Check sound. T i
\ 4. Shorter the mo==m¢=o bar, higher the note. y
5. .::“m.,_ and error will produce desired tone. & =~ T ) FoLLow-up: )
6. Cut a total of eieven moc:adso bars, five dosom1 and five - ‘ . What determines the tones?
shorter than the first. S L :
) . : . How can different materials
7. Cut two narrow pieces of wood 18" long (base). effect sound qualities?
8. Cut rubber strips to mount onto base zooa. ‘ . Make further *=<mmﬁﬂomﬂAo= into o
. _ sounds and devices. ‘
9. Place sounding bars along the rubber strip, muosm muo:n 5", . ,
Check ﬁozm
10. Drill holes in bars, holes sTightly larger than nails. <
. O
: 103 o=

E
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“ STRUCTURES

s

“SHAPES .

5

PLASTIC TuSItig
% | ek
. Ryssak rHoat

I B S

IDEA/PROBLEM | | o |
It may surprise you about different shapes z:m:uzn are

all conditioned to thinking in terms of scuarac and rectangular
boxes that some are stronger than square ones and relate in

interesting ways when joined together.

104~

o - . SRR

TRy - Buwdme - |
BAsIc o_mo!nqn..r ' FoRms

g ~ Squans

Q

Ceas
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Avn<nroﬁ A  SPHERE

PROCEDURE:
Develop a Model

'oTRY BULDING AN,
TCOSAMEDRON DOME

1.-..\..174.492. LAYouT

\W\ 1. 1/8" inside diameter n“mmn*m hose - cut to 3/4"

Tengths.

2. Drill in center and bolt threge Mmowdosm of tube

. together.

3, Get 1/8" diameter dowels qut to 6" lengths.

4. Experiment ‘with the parts and notice the difference
between --square -triangle -cube -ﬁmﬂxm:maxos

i

i 7

MATERIALS AND EQUIPMENT

Ny

FOLLOW-UP:

'STRUCTURES
.\Vu.mz>wmm

~Plastic Hose L
Bolts 3/16" X 1" S
Dowels 1/8" :

Saw
Snips’
Screw Driver
Hand Drill
1/16" Drill Bit
Ruler -~

e

. Which of the solids is more rigid?
. Which one will hold its shape?
. Try basic solids 1ike octanadron
icosahedron
, tetrahedron

. Try to construct a dome. : 4 duw

- 105

Q
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- T00L MAKING 1

_cm>\vmowrm3

*~ Invent and build a tool a:mﬁ will let ko: do one of the
suggestions above.

(0R)

Invent and c:ddn a tool that will help ko: solve a frohlem
you :m<m posed- .

[

- 106

Invent and“Buiid a tool:

o

That will :mdu ko: pick up udsﬁ from ﬁsm floor

That will let you pick up a paper clip, safety pin or nail ﬁ«ca a vdmnm
you nm::oﬁ reach

qrmﬁ lets you see over a zmdd or around a corner

That :mdnm you mnncsmﬁmdk noanmwm the weight of small ocgmnﬁm

That helps you mmm du.ﬁ:m.am1x

For sorting a box of mixed dry bean seeds:and n1< rice duﬁo a vﬁdm of

bean seeds and a mmvmxmﬁm pile of 1dnm

For sorting a aox of adxma sand and wood mmza:mﬁ

That will h

o

aln

— e

you measure and compare adﬁﬁmwmzﬁ paper mﬁqmuoﬂ:

1

B

103 .

)
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'ROCEDURE: o

1. nosmgnM1 hov available awnmxﬂmam at hand .might be used to
~solve the problem. E .

2. Select and-gather materials as you think about the problem.

3. When possible, place yourself ms_n:m.u1omdma situation with
the amﬁmmmmum as you think about and work to invent a -tool,

4. Begin to combine, cut, shape, arrange, try or -fit materials

- until you have'a trial answer to the problem. =
5. Continue wopx material ‘trials until you have a tool that

._q:mﬂ_smmm:1mm time

. ¥

That helps you measure linear distance or, weight

That helps tell someone else z:mﬂ.wo: are

That Tets you communicate with someone els

distance

o

For making niusic . . »

thinking

e over a long

mo1,ﬂmmﬁd=m the mﬂ«@:@ﬂ: of your hands, mxaw. 01 legs

f

Bl

For measuring and recording the position o
sun over a month time span from one Tlocati

- .
'

’

satisfies the problem and you. - .

ﬁnsmmmﬂﬁdsw.
on S

N

CTOOL MAKING T -

)

MATERIALS AND:EQUIPMENT

Determine both the desired problem
and available common materials. Think.
about the. problem in terms of available
materials. Do the materials suggest

“ideas to you? Does the problem suggest

its own answer? - - .

Arrange materials in_ different ways
as you think about. the problem and arrive
at new combinationsand ideas leading to
solutions. :

"

FoLLow-upP:

. Compare the tool you have created
with other similar tools.
. What are the advantages or dis-
« advantages of tools designed to do
similar ﬂmmxmw. 5

. How do noodm.mdnmx n:m.:ma:«m of
work? -

107

104

O
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2

“ TOOL MAKING 1T

_ IDEA/PROBLEM

Make a useful’ tool from the a*<m:.amﬂm1*m~m. Then use

it to perform a task,

- s

Ny

S

mmcum,
zwxx

Hold °
Cut ‘

“Form

Shear

‘Scrap —--

Sort

“

o

Turn

Drill

Bore

Twist

‘Guide

~ Compare

-

—n _noaaos Tool Functions ﬁsnacmm"

Connect -
Fasten

Convert

‘Conduct

no;ﬂmds
Copy
Encode

Grasp

, =
Mix L
Mould "
- Move % .
vm:sa
Radiate | >
Shelter .
‘wcuuoﬂw. )
. 1
)
& i

IC
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wxonm
1.

"Man is a tool using NSPENH

Nowhere do you

find him without tools; swnrosn noon he is

5onrv:a- with noon he is mHH.

%

ccxm.

4

Thomas Carlyle
Sartor Resartus I

._w#v.

.qsdsx about ﬁoodm you have used and what they ada
how tools® “extend and mavddmk your physical capacities.

Examine the materials and think about how they might be arranged

to perform a useful tool function.

Think mco:a

‘Experiment with the awmmxdwdm ﬁo develop ko:« ﬂood damm.

With osdk the listed amﬁmxdm“m make a useful ﬁood

Try the tool.

N

Does ﬁa.zoxxw

[+

6

o

© TOOL MAKING II

MATERIALS AND EQUIPMENT “

% 1b. Modeling clay
. & paper cups - T
12 Straight pins ° ,
2. 1% Volt "D" cells
¢ 2 No. 41 or 48 miniature lamps
Piece soft wood scrapes
Box assorted nails, screws:
Tube glue
Rell string
12 Paper clips
6 %" dowel rods : g
2 Flat ceramic magnets -
2 1" X 2" mirrors’
Plus any available hand tools

a

106

FoLLow-up:

. How did the amﬁmm¢mdm,vxo<4ama
-expand or 1imit your ideas?

b3

. Describe the tool you have made
and show scmeone else :oz it zoxxm
,maa what it does.

. What new ability do you have with
- this new tcol?-

. After several amwm. noam*umnx to this

. problem and try to improve the ﬁood

&

you amam in some way. * e

.
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WORK AND PLAY © =l B o
7 SoMe Twouewrs Lt LT A

. . . « ) B < - R -,

ke

- A SV . N b [}
. L

"It is not 2/ 9fidult to imagine a school of the future as & ~wwumnmnonw school'~~a school
‘making massive uss cmwmmcnmnwommw.mhwacwwnwoﬁ amamm._wmuommdonw activities and creative projetts--a
_school in which ai:tcrt everything to be, learned is manipulated, physically or-mentally. Students -

will have the chance to investigate their subject-matter, to feel WOSmounmuHm.SWﬁw it, to familiarize-

themselves with it, and to ‘do ‘%o in communicationh with other students, thereby giving to all students
. the benefit of additicnal wmmwm and insights. The students will be in .an almost totally active
‘learning environment, exploring and discovering for themselves." .. o

’ . - t ' . . . 2 ’
) T . : " Prom SERIOUS,GAMES by Clarke C. Abt

: , : _ - Copyright (9 1970 by Abt Associates, Inc.
8 : " > - i . Reprinted by permission of The Viking Press, Inc.

. . B - . ¢

D . . M . T, 3

<

: "Rlay<is the central activity in-‘all nursery schocls. This sometimes leads to accusations that:
children are wasting their time in school: they should be” 'working', But this distinction between
wark and play is falsg, possibily throughout life, certainly in the primary school. 1Its essénce lies
in past notions of what is done in school hours (work) and what is done out of school (play). We
know now that play - in the sense of 'messing about!' either with material objects or with other

" children, and ¢reating fantasies - wm,<wﬂmw to children's: learning and therefore vital in school.
.Adults who nﬁwmwowum.nmwnbmnm4mam allowing children to play are unaware that play is the principle
means 6f learning in early childhood.” v ) . - ) s

T~

.
-

.\\\\ . S . S " Children and Their Primary Schools.

A_Report of the Central Advisory Council
for Education (England), Vol. 1: The
. o : Report. London: EZmo;.Hmmq.

< . . : N . . S
4

Yet no sooner does education becnrme formalized than it becomes solemnized." ° oo

. ]
. ) s . - .
~.

a

. i )
-0 : : ‘ * " From A PERFECT EDUCATION by Kenneth Eble
o ) Copyright 1966 by MacMillan Publishing
- ¢ Co., Inc. New York. - .

, - : =
) “"where m%mm education begin? Surely it begins in play and continues in play all our lives.. n1U|_

O
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L HoRMDRLAY

L - B _,54_ e _Sore qzocm:qm e e
- Vh ) . . - - . . . .

"In the classroom vﬁmmwm. many children umms no Umooam duller the Ho:omn ﬂrm< stay ineschool.
The more work they are given to do.the less they wnncmwww do. Yet the 400mvcwmn< ‘of sonx escalates.
There is ‘home-work,' 'seat work,' 'busy sonx. .tOHw voo;ru.‘.soua sheets, '- 'extra work, .sﬁwnnm:
work,' 'work contracts,' not to mention . mnowlwww<Hsmumsmlm01<oshlsoux. work. ' And the Hmswnm om Cm 5
all nswm souw is play: "When you have finighed <ocn soux you can. mo orn and. mwmw..

[y

P-4 -
An mﬂrvn that toch Ewrm,w»mw as nmSﬁHmH n& vam as SGHW would greatly oozﬁuﬁucﬁm to the cure

of our social ills. Play has more to offer to a mon»mﬁ< where the problems of what" ﬁo do swﬂr
Hmwmcum time are already greater than ﬂrm wHOUHmSm of Smw:nwvswzm mcHH mawwowsmzn. . N

-

N George H, Frien, fncunwocwsa. _ o
: A Plea For Play," 'Insights, - . -
Grand Forks: New. School, csw<. -

) ] \\.a;.whw M " of North.Dakota,’ v:3, zo<m55mnu quw._ . ¢
_ , =T R . 1 _ S | &
S | o : " Do e _
: ‘ - oo ;
. ! ) L] . . :
_ | 4 e
t . D
" o. \V’ . ‘ ’ ) m - ¢ 01 ..
n . oL . o »-.l . . W ..//.
“ , n morroz e .
N | o - L How central is “"play" and "work
, . o P és your amad« living? x ) ‘
] , \ . .Hm there a sharp distinction in
c . . . zsmﬂ is zoxx and what am nemku
. 1
| ' . .zsmﬁ dmmszdsc am<m~oum from play? . '

y

What 1 "lejsure" or =wsmm time =~ mw.f_

' . - . a .
- . e 4rn - . .
u . Nw,, . - ./ .
. ¢ o > Ty e7 : S
_ . L - . S : Y

RE
b

IC .

,/.. . . . ' a

@
O

A
E
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FREEBEES =~ e

‘AvosT AT No CosT . I
. - ’ n .
MATERIALS: |
, Wood and Wood Materials o \\\\xs o ‘ _ Materials and Fabwrics
. - . 5 R ! B . = . ) . : .
* >mx no:a«mnao1 for forni lumber =~ o * Used rugs, fug samples, rug scraps can be found
: : =+ at rug stores, rug installers - .
* rcawm1.km1am have mn1mu bins Co. . : a
. * (1d sheets - sonmam )
* The cmmn: is a u1mma mo=1nm.ﬁoq cmma wood m:a oasm« L
things : ) > . ,udmmnan and mﬂ<1oﬁoms
* mcddadsu being torn down u1o<~amm {ooa fences - o Plastic ‘scraps of various sizes, shapes from
bricks M. , ‘ A : plastic dealers, sign makers - P
* oonxm and msdu km1am. pallets, m:wnnﬁsu crates, , * Foam mn1mum amﬁw1mmm makers, furniture
shoring lumber and sometimes rope W A S :
. - * k«r foam mn1mum. foed trays, electronic dealers,
* qmdmusozm or m~m1a1~n noaumzkm. cable spool, motorcycle dealers, construction no:ﬁ«mnHO1m.
amaosmﬁ<na.o= mpcdvamza . supermarkets \
) * zoma mcm1« ccmdsmmm and factory smm packing . - zmﬁmd )
amamx_m.u - wooden n«mnmm. mﬂk1oﬁoms. udmmﬁan . * ) _
. " * Check local metal *mc1~nmﬁo1m ‘for scraps -
* msmdd wooden boxes: u«onaq« mﬁo1mm. -n=o1 store, . .
fruit ‘-and <mmmﬁmc~m mamsam ] . o x| Tin cans 1mn«n~m from restaurant, local homes
* Small wood mn1mnmn cabinent makers, pattern makers Miscellaneous S )
A vmcm1 and Pape: v1oacnam e - w . % Tires, innertubes, rope, holiow core doors
* There is an infinite mcundk of used cardboard coxmm. Tk rmmasmmlmn1mum from tanneries .
: grocery and muuddmznm mﬁo1mm. etc. . ‘ ’ B )
v L * (Obsolete electronic parts from wholesale -companies
_Fiber barrels, am*d*su accmm. rug acamm. shopping . K
(nmsﬁm1m. local stores - - * " Plants from nurseries; agricultural schools,
e T ‘ L ~ forestry service, park departments
L . | , . , : o
) A ) - ) 3 ] . u r »~ X 0
112 v
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surplus Goodies

*

The government: the sﬁddka bases m:n um:mswd
mms<dnm wasdsﬁmﬁswndos .

n:mnx your district - *dsa o:ﬁ how to 1mp:dmﬁﬁdo=

_swﬁmsdwdm

The "Yellow Pages" of your telephone book under
Trash :

3ooklets and Direciloiies

*

=y

Yellow Pages of Learning Resources. Cambridge,
Massachusetts. The MIT Press, Massachusetts
Institute of Technology, 1973. o

Kay Kellogg Creative Cookery. Battle Creek,
ichigan, Department oF Home mno:oadnm mms<dnmm.
Kellogg nosvwsk. 1973. :

Beautiful Junk. Washington, D. C., Project
Head Start, Office of Child Development, U. S.
Department of Health, Education and zm_mmsm.
Hmww

New Jersey 4-H Club Science Guide - Frem Egg to
Chick. 1Incubators and Their Uperation.

Agriculture and Evnironmental mnimsnm. Rutgers -
State University, 1973.

EDC ‘News. zmzﬁos. Massachusetts, EDC Publication

Office, 55 Chapel mﬂsmmn Newton, zwmmwnscmmﬁnm. Hm 3.

A mﬁadﬁomxwu:k‘o* Open mn:nwnﬁos.

Houu

The

New Brunswick,
New Jersey, Cooperative Extension Service, College oﬁ

©

Newton, Massachu mﬁnm.
Education Bevelopment nm:ams. Inc. mm Chapel Street,

-

*

*

PhiTadelphia, Pennsylvania.

mxmmwmmm
>rzomq >4 zo CosT

Faraliones Scrapbook.
ﬂwswAdosmm Designs, Star Route, 1972. .

Pueblo, €olorado,
1973.

Consumer Product Information.
Public Documents Distribution Center,

The Integrated Day in An American School. Boston,
Massachusetts, National Association of Independent
Schools, Four Liberty Square, 1970.

Mountain View Center for Envircnmental Education.

BouTder, Colorado, University of Colorado,
1511 University Avenue, 1972. - _

A mﬁwsﬁms Catalog of Free Materidls. Fargo,

& North Dakota, The Resource Lenter for Man-Made

Environment Education, Department of Architecture,
North Dakota State c=¢<mxmaﬁv. 1973.

Cloudburst-A Handbook of Rural Skills and
Berkley, Caiifornia, Book People,

Technology.
2930 Seventh mﬁsnmﬁ._mmuw~

The Last Whole mwsﬁ: Catalog. Access to.Tools,
Menlo Park, California, Whole Earth Catalog,
588 Santa Cruz Avenue, 1971,

qmnssodow< for nsﬁdasms LLeather Teachers Manual.
Tandy Leather Co. -
1972. -

124 South Hwﬂs Street,

m#mamsﬁwsk School Learning xmmocsnmm for Career
Education. "Putting It AIT Together," Edison,
New Jersey - New Jersey Occupational Resource"
Center, New Jersey Residential Manpower Center,
mcﬁdaﬁsu 871, vdwﬁsﬁdmda Avenue, Edison, New
ngm« » 1973,
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SUGGESTED RESOURCES
MATERIAL - EQUIPMENT SUPPORT

. A Technology for Children Program operates to a
large degree upon a rich material learning environment.
Materials which invite exploration and finding out are
preferred in the design of the learning environment. .
Any material which advances a child's learning is =
appropriate. Listed are several starting points
through which exploration may be launched and supported.
Supriiers are coded. (See Suppliers Listing for specific
information.) . .

AREA , SUPPLIERS
AUTOMATION ALL, ALR, BRO, CEN, GRA, HEA
AVIATION-AEROSPACE - BRO, qup.grz. PAU, SEA, SNJ

i

CONSTRUCTION BRO, CHI, COP, EDSI, FAR, FIS,
. MCG, POR, WBC, WOO, WOR

ECOLOGY - AME, BRO,  CCM, CEN, ESAC, HAM,
JLH, KIN, KUR, ROD, UNE, UST -

ELECTRICITY ~ ALL, BRO, EDM, GRA, JLH, LAF,

u WBC | |

FQODS . BRO, CON, EDM, ESA, JLH, SEA

INCUBATOR ~ AML, CES, EDM, JLH

INERTIA | BEC, CON, MIL, SAR

MATHEMATICS BRO, CHI, ESA, JLH, KUR, MAT,
MCG

MEASUREMENT BRO, CCM, CEN, CHI, EDM, EOS,

R ~ HEA, JLH, KUR, MAT, MCG, SEA,

SEE, SUP.

14 . .

AREA
PAPER RECYCLING
PHOTOGRAPHY
PLANT SCIENCE

PLASTICS -
PRINTING
PRODUCT TESTING

PROPERTIES OF
MATERIALS

RADIO MAPPING

SOUND
STRUCTURES

TOOL MAKING I4& II

SUPPLIERS

BRO, HAM JLH, SEA, WBC
BRO, DPIS, EAS, JLH, SEE, WOR
AME, CEN, EDC, EDM, ESAC, FAR, .

GEO, - JLH, ROD, USI

BRO, COP., GAA, IND, MUL, SUP,
WEC : w

ADV, BEC, BRO, GRA, HEA, JLH,
PRI, WOR

mxo.nnz,nxw.maz.,grz,wm>.
WBC -

AME, BRO, CEN, CHI, CRI, ESA;
JLH. MCG. MIT. POR -

BRO, HEA, JLH, MCG, MPS-

ALL, ALR, BRO, CEN, CON,
CRPL, EDN, FAR, GRA, MUL

BRO, FAR, FIR, GRA, IND, ROL,

~ W0O, WOR
'BRO, GRA, JLH, MIT, WBC, WBF

~

e .
Q
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CODE

ADD

ADV

AcA

ALL

ALR

AMC

AME

ACE

BEC

EEL

i

3]

TECHNGLOGY FOR CHILDREN
SUPPLIERS

SUPPLIER ALD ADORESS

Addison-Wesley Canada, Ltd.
57 Gervais Oriv

Don Mills, o:nmmﬁo

Carada

Advance Process ISupply Co.
69C0 River Road
Pennsaukan, New ngmmw 08110

Agathon Press, Inc.
15C Fifth Averue

llew York, New York 10011

"Allied Electronics

2400 W. Washington Boulevard
Chicago, Illincis 60680

Allied Radio Shack
Independence Mail Shop. Ctr.
84 East State Street
Trenton, New Jersey 08625

American Art Clay Company'
4717 West Sixteenth Street
Indianapolis, Indiana 46222

American Science and- m:mazmmxazm
20 Cverland Street
Besten, :mmmmanmmnwm ommHm

Association for Childhood
Educaticn International .

3615 Washirgton Avenue, N.W.

wWashirgtcn, 0. C. 20016

Beckley-Cardys .
190C N. Narragansett Avenue
Chicago, I1linois 60639

<

.mmdd anc¢ Howell Company
. Pudio-Visual Prcducts c*<~m*o=

710C McCormick Foad
Chicaco, Illirncis 60645
Brodhead-Carrett

Eastern Regicn

One Industrial Rcad .

Woodridge, New Jersey C707%

MATERIAL

r*wmxmﬁcxm

Screen Process

Printing

r*nmxmﬁzxﬁ

Electrical-
Electronic
Supplier

Electrical-
Electronic
Supplier

Clay-Ceramic
Supplier

Ficroscopes,’
Thermometers

rwnmxmﬁcxm

omzmxmd Scrool

Equipmert and
Supplies

Audio Visual
Equipment and
Supplies

General
Industrial-
Tool-Material
Supplier

AND/CR_SERVICE

a

CODBE

CAJ

cchH

CUE

CEK

CHI

CIT

CON

CRI

cop

CRPL

CRPU

mcvvrmmz AND >cczmmm

—

C. A. Jones Publishing Company
698 High Strect
Village Green .
Werthington, Chio 43085
Camtosco Incorporated

342 Western Avenue

Boston, Massachusetts 02135

Center for Urban mmcnwa*oz
105 Madison Avenue K
ilew York, New York 1CClé

‘Central Scientific Company

237 Sheffield Street

Mountainside, MNew Jersey 07092

Childcraft mncﬁvqmzﬁ.noannzkr Inc.
155 East 23rd Street
New York, New York - 10010 -

Citaticn Press

Scholastic Book Services : "
50 Est 44th Street ’ 3
Nev. York, New York 10026

Constructive Playthings
1040 East €5th Street

Kansas City, Missouri 64131
Consumers' Research Inc. '
Wachington, lew Jersey 07882

Cope Plastics I1linois, Inc.
School Sales Civision

1111 Hest Delmar Avenue
Godfrey, I1linois 62035

Creative vdmkﬁzwzmm
c/o Garrett H. Euchanar Co.
2020 Vultee Street

Allentown, Fennsylvaria 18105
Creative Fublicaticns )
P.0. Bor 10222 )
Paic Alto, Califorria 94303

MATERIAL

"AHD/QR SERVICE

Literature

Science and
Technological
Equipment and
Supplies

Literature

General
Scientific-
Technological
Materials,
Equipment

mmrnmﬁ¢o=md
Equipment
Supplier

Literature

¢mm=m«m~

Sctool
Equipment
and Supplies

Consumer
Education

Plastits
Supplies and
Equipment

Educational
Equipment
Supplier

Math Materials
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coré

CPIS

Cul

DIV

EPC

ECES

EAS

EDSI

EOM

EKNE

E

EDC

A

SUPPLIER AND ACCRESS

Cuisenaire Compary of America,
Inc.

12 Church Street o

New Rochelle, New York 10805

Daily Proto and Industrial
Supply Company

117 M. Wood Avenue

Linden, New Jersey (7036

Division of Surveys and Field
Services

George Peabody Colilege for
Teachers .

Mashville, Tennessee 37203

E. P. Dutton and Co., Inc. -~
201 Park Avenue, S.
New. York, New York wocow

tarly ¢ : sildhood Education Study
Advisory for Open Educatin
90 Sherman Street T
Cambridge, Massachusetts 02140
Eastman Kodak Company
343 State Street’
Rochester, New York  1465C
Edcor Systems, -Inc.

145 witherspoon Street
Frirceton, New Jersey 0854C

Edmund Scientific Company
o1 Edsccrp Buidirg

Barrington, Mew Jersey  (g0Q7

Education Cevelopment Center, Inc.
£5 Chapel Street
Mewton, Massachusetts  0Z16C
American Association cf Elemen-
tary-Kindergarten-liursery
Educators, HEA
12C1 16th Street,
Washington, D.C.

LW, '
20026

Educaticnal Supply Asscc., Ltd.
Sckoel Materials md<dmdoa

P.C. Box 22

Firnacles, Harlov

Essex, Erglarci

3 a

MATERIAL
AND/OR SERVICE

SUPPLIER AND AGDRESS

- . CODE
Math Materials N mw>n.

Photcgraphy - . mwm

.mxmm and :
Inexpensive Aids , EST

to Educators )
Catalog -
. . - FAR
Lizerature
Early Childhood- FER
Elementary ’
Education
Advisory IS
Photography
s FOR
Educational .
Kits
. FRI
General Scien-
tific-Techno-

lccical Materials -

Equipnent, Kits o GAL
Educaticnal
ideas, Literature
and Materials

Literature . GAR
GEC

Ceneral .
School o
Supplies . Gre

Elementary Science Advisory
Center

University of Colorado

moc_amx. Colorado. 80202

m_mamsaka Science Study
tducation Cevelopment Ctr., Inc.
55 Chapel Street
Newton, Massachusetts. 02160
Estes Industries, Hsn.

Box 227
Penrose, Celerado mwmao
Farallcnes Designs

Star Route-

"Point Reyes Stations

California 94956

Fernhill kouse, Ltd. R
303 Park Avenue, S. R
tew York, lew York 10010

Fischer of America, Inc.
151 Forest Street )
Montclair, New Jersey 07042
Ford Motor -Compary
The American Reac
Dearbcrn, Michigan 48121
Friden Divisicn

The Singer Company
Princeton, Hichtstown Rd.
Princeton, New Jersey '

Galt and Company, Ltd.
Brookfield voma
Cheadle

Cheshire, m:m_msn

Garden State Audio Visual Co.,
~Inc.

40 Livingston Averue

New Erunswick, New Jersey

George .

Creenwood, Sc. Carolina  2964€
mmzmmmd Motcrs ﬁoxuoxmnmo:.

Detrcit, Michigan

Park Seed Company, Inc.

rd
ogoor’

‘Ecology .

MATERIAL
AKD/OR’ mmx<~nm

Cutdoor
Education

Elementary
Science
Program

Mode1
Rocketry

Literature
Ideas

»,

.

Literature .

Construction
Kits

Educational
Aids, Booklets,
Films

Calculators

Elementary -
Schoel
Supplier

Video
Equiprent

Cardening

Literature

“Trarsperation

. Aids

- i
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CODE

SUPPLIER AND ADDRESS

GRA

HAY

HUP

EEA

HEW

HUB

1GEA

INC -

sLh

re

FIR

Graves-Humphreys, Inc.

1542 Franklin Road 5
P.02 Box 1240

Roanoke, <m1m*ﬁ*m © 24006

Hammermill Paper Company
P.0. Box 1440 w -
Erie, vm==m<_<w=¢m - 16512
Harvard University Press

Kittridge Hall|

79 Garden Street
Cambridge, zmmmmnscmmnnm

€

02138

zmmnsxﬁn m_mnnﬁosan nm:nmf
€318 Roosevelt| Boulevard
Philadelphia, vm==m<_<m=*m
| 19149
|

Hewiett Packard

1060 North King Highway
Cherry Hill, zmz Jersey 08034
Hubley 3m=:ﬁmanc1*=m Company
Scale Model c¢<*m*o=
Lancaster, vm==m< vania 17604

IDEA

P.0. Box »am
Melbourne, m_n1*am 32901
Industrial >1nm Supply Company
1402 Vest Lake, Street .
Minneapolis, Minnesuta 55408

J. L. Hammett

23%2 Vaux zm___xomn
Union, New Jersey 07083
John Wiley and:Sons, Inc.
605 Tkird Avenue
New York, lew York 10016

The Kelsey Company

Meriden, Cornecticut 06450

xdzm Features

Education Divisior of
.Cpecial Services

224 East 45th Street

tev York, ffew York 1C017

.n.

MATERIAL
-AND/OR mn<wuu

General

Industrial,

Toc1, Material

mcnu_;m1.\

_-Eddcational
-Alds for

Paper

Literature

Electrical-
Electronic
Kits

Electronic
Equipment

Mcdels

Educational
Ideas, Films,
Literature

General
Industrial
Arts Supplies

General
School
Supplies

Literature

Printing
Equipment &
Supplies

Career,
Education
titerature

" CODE

+ KUR

LVE

LAF -

o

LAP

LET

- MAC

b

° MAG

"MAT.

MCG

MIT

“MPS

: : MATERIAL
SUPPLIER AND ADDRESS -

General

Kurtz m1on=w1m

Eastern Divisicn - Scheol

1001 Cassatt Road -~ Suppiies

Paoli), vm==m<_<m=¢m 19301

~lab Volt na:nmn,osm_ wzmnmam Electrical-

P.G. Box 323 : Electronic

Sea mx*mzn. New Jersey ~ 0776C Equipment

rw%m«mnnm Rgdio Electronics Electrical-

111 Jeritho Furnpike Electronic

Syosset, Long Island ) Supplier -

New York 11791 . e

. &

LaPine Scientific Company - General

375 Chestnut Street . - Science

Morvicod, New Jersey = 07648 Supplies

Learning Tree S Tri-Wall,

P.0. Bex 2650 i - mn:nmn*osm_

Hamiltcn Square, New.Jersey Materials

Macitillan Company Mail Order Literature
Department -

286 Third Avenue . - Y : .

Mew York, New York 10022 -

Magnamusic - Baton, Inc. Musical

6390 Delmar Boulevard » Instruments

St. rocﬁm‘ Missouri  6313C

Math Media, Inc. : Hath

P.0. Box 345 IYaterials

Danbury, Connecticut C6810

McGraw-Hi11 Book and Education Literature
Services

McGraw-Hil1l, Inc.

330 tst 42nd Street

New York, New York 10036 : ’

Massachusetts Institute oﬁ Literature
Technology :

Cambridge, 3mmmmn:cmmnnm ompam :

Map and Pbblications Sales Geological
Office . Survey Maps

Bureau of Geolegy . ) -

P.0. Box 1889 ) .

Trentca, New Jersey 08625

Merry Thoughts, Inc.

Literature
Pelham, Mew York 1083

AND/OR_SERVICE

o
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MIL

MUL

NAESP

NAIS

NCTE

NEW

PC

PAU

PEN

PCR

PRE

" Boston, 3~mmmn==mmnnm

" Paul K. Guillow,

_Menlo Park,

SUPPLIER AND ADDRESS

¢

-Midwest Products

400 South Indiana
Hobart, Indiana 46342
Milton Bradley onum:«
P.0. Box 1581
Springfield, 3mmmmn:=mmnnm 01101
Mulligan's nqmwﬂ Supply Company
P.0. Box 1022

,vcazﬁ.vdmmmmzﬁ New Jersey

National >mmondmndo= of
Elementary Sciiool Principals
National Education Association
1201 Sixteénth Street, N.W.
Washington, D. C. 20036

National Association of
Independent Schools

4 Liberty Square . .

02109

National non:ndd of Teachers
of English :
1111 Kenyon Road

Urbana, I1linois 61801

Al
»

zm:wosu Audio Products Company
12881 Bradley Avenue )
Sylmar, Califcrnia 91342 .

The Paige Company
432 Park Avenue

New York, Mew York 10016

Inc. .
Wakefield, zmmmmnscmmnnm 01860
Pendragon zocmm. uzn.
1093 n:msﬂm1 Avenue o
Redwood n*ﬂz. California maomw
itute ;
Street
California

voqnodw Inst
1115 Merril]
c4025

Prentice Hall, Inc.

Route G, West

Englewood Cliffs, New Jersey
07632

MATERIAL
AND/OR_SERVICE

- Model

Aircraft

General
School
Supplies

mm:mqmd
Art’
Supplies

r*ﬁm1mnp1m .
Films, Tapes,
Ideas -

Literature

Literature

Audio Visual
Storage Boxes

zoamd.>¢1m1m+ﬁ

Supplier-British
Government
Publicaticns

m~m1mﬁc1m.
2as

:
Id

Literature

. MATERIAL
-SUPPLIER AND ADDRESS

CCDE

PRI

"' ROD

ROL -

SAR

SEA

STA

SN

s0C

SUP

r

232 East StateStreet

AND/OR SERVICE - =

Prior Typewr:cer Company Typewriters

Trenton, -New Jersey ommom.
Rodale Press : Nut:-itional
Emmaus, Pennsyivania - 18049 Environmental-
57 . .Ecological
. - Literature =
Rolfe Buiding Supply Company General .
40 Jersey.Avenue Biilding .
New m1:=mz*qx zrz Jersey Construction -, .. -~ -
08903 X m:ucﬂﬂms ) S s

* General” mndmsnm
m=uc~¢mm and

Sargent-Welch Scientific noaum=< -
35 Stern-Avenue oo

Springfield, New gnqmmz ouomp mncuuamzﬁ o -
Sears, Roebuck and nnsvm1< 2~ ’ mm:msud ‘
Roosevelt Brulevard - - .. Supplies and
Philadelphia, Pennsylvania mac*uamzﬂ

Selective Educational mncduamzn tath and -t

3 Bridge Street Science Supplies >
zm:»o:. Massachusetts 02195 Kits Units

Standard Safety mn:duamzﬂ Safety Glasses L
. and Equipment

Company - n;:\\\ln. . i pim . w

13 Hackel Strect

Be ~ .wddmr New Jersey 07109
State of New Jersey f1.. Model . A
Department of Labor and Industry Pockets .
Bureau of Engineering and Permits - -
Safety v
1100 Raymond mo=~m<m1a. co C
Rocm 419 ; . ’ wool
Hewark, New gmqmmz 07102 . Il ‘
Sony Corporation of America Television
4747 Van Dam Street - Electronics
Long Island City s
New York. 11101 .o
> . .
Superintendent of Documents Literature
Uniyed States Government
Printing Office - R . .
Washington, D. C. 20407 : .
Tandy Leather Leather and 3¢y
124 S. 13th Street Supplies -t
Philadelphia, Pa. 19107 —y .
, o . U
; o=
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CCDE

SUPPLIER AND_ ADDRESS

TEA.

TIM

TRE

TYC.

UsI

UNE

vID

VIN

WEC -

WBC

WEL

WBF

‘Teachers CGollege Press
Columbia University
1234 Amsterdam Avenue
New York, New York 10027
Time - Life Films

43 West 16th Street

New York, New York” 10017 °

Trent Box.Inc.

Yardville Hamilton Square Road
Hamilton Square, New Jersey

. 08690

Tyco Industries, Inc.
HWoodbury Heights
MNew Jersey 08098 .

Urban Systems, Inc.

1033 Massachusetts Avenue
Cambridge, Massachusetts 02138
UNESCO . -

UnitedMations

New York, New York

Video m&mnMim Corporation
7300 N. Crescent Boulevard

vmzsmmcamz.‘zmz Jersey 08110

Vintage Books .
Random Hpuse’ .
201 East, 50th Street
lew York|, New York . 10022
Warner Electric- Company, Inc.
1512 Jarvis Avenue

Chicago, Il11inois 60622

Warren Balderston Company
1321 Princeton Avenue

Trenton, :New Jersey 08606
ATTN: Mr. William Heffner

Welch Scientific Company .
609 West 51st Street
New York, New York 10019

Wilkie m1onmm1m Foundation
254 No. Laurel Avenue
Des Plaines, I1linois

_

MATERIAL — i

AND/OR SERVICE CODE SUPPLIER AND ADDRESS
. - . ‘\, . .
Literature WOL-.- Wollensak 3V Company | .
) _ 3M Center ’
i S St. Paul, Minnesota ' 55101
WCS zod<m1m=m‘muo1nm = )
Literature, . 745 State Circle . -
Films . Ann Arbor, Michigan 48104
" WOO Woodcraft Supply Corporation
41*-zmﬂd i 313 Montvale Avenue -
. Woburn, Massachusetts 01801
WOR Workshop for Learning Things
5 Bridge Street ;
Models Watertown, Massachusetts 02172
Ecolugy o B . . .
Kits, Games B .
. : 7
Literature -

Closed niﬂncwn
Television

Literature

Plastic

Laminating &

Rubber Stamp

Qutfits o

Tools.

Scientific- .
Technological .
Equipment & :
Supplies - :

Tocls- -
Irvention.
Literature

<.

MATERIAL .
AND/OR SERVICE

Audio Visual
Equipment

Sporting Goods

“Tools i.e.,
‘#nod Threading
Kits
Classiroom
1deas, Kits
Booklets,
Materfals

.
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Grateful mnr:oz_mammsmzn is given to a:m ﬁo_dozdsm : . . o

sources for permission to use previously v:cddm:ma
quoted material:

P,

15

43

95

97

99

109

Robert M. W. Travers, "Directions for a:m . P. 110 From SERIOUS m>3mm c« Clarke C. Abt. Copyright
Development of an Educational qmnszodomk in _ A”vauo by Abt Associates, Inc. Reprinted by
Technology and the Curriculum, Paul W.- F. Witt, permission of the Viking Press, Inc.
editor. (New York: Teachers Colege Press, - . , :
copyright, 1968 by Teachers no_dmur. no_:acdm " P. 110 Children and a:m¢1.v1uaw1< Schools, A Report
c=d<m1mdn<v P, 93, of the Centrai Advisory Council tar Education
, o - : . (England}, voil. 1: The Report, London:
Saltrick, Daniel F. and A. Kubota. mqomvmnm. : Her 3m“mmn<.m Stationery ce, ummw.
ma:nmaﬂoz and Model Rocketry - An Educator's - S
Guide for Grades Four Throuch Ten. Penrose, -~ P..110 From A PEREECT mccn>4Hoz by Kenneth Eble . -
Colorado: Estes Hsa:mnsdmm. 1970. .”, . ‘Copyright(c)1966 by Kenneth Eble. wqu*zﬁma

v by permission oﬁ the Macmillan v:cddmsism /
Elementary Science Study. "Batteries and Bulbs HH Co., Inc. .\\\
Newton, Massachusetts, E.S.S. Education Develop- - _
smsn nm:nm1. Inc.; 1969. . . . ~ P. 111 George H. Frien, "Curriculum: A Plea Fer vdwg.

. duced : . S a Insights, Grand Forks: Center for Teaching . -
eproduce zdn permission from namznm m: : and Learning, University of North cmxoﬂm.
Children, February, 1965. Copyri jght, 1965 by ﬁ:m Iv:3, zo<mscm1. 1971 . /

National Science Teachers Association, 1201 : s
mdxnmmzn: Street, N. W., Washington, o C. 20036. , : /

-
N

Hawkins, David. Mountain View Center for -Envi- _ A
ronmental Education.  University of Colorado,: . ) A : \\\
Boulder, Colorado and appearing in THE ESS READER, : o /
Education Development Center, Hsn.. zmsnoz. . . /

43mmmmn::mmnﬁm. 1970. . . ‘ ‘ : . L S .

From the coox.=azm.vxommmmHoz>r AMATEUR" (The o x\ ) -
Biography of Charles Franklin: Kettering). Edited ¢ . o v
by T. A. Boyd. Copyright, 1957, by T. A. Boyd. ‘ | 5 v :
Published by -E. P. Dutton and no.. Hsn.. and - ;

:mma with ﬂsm*q vmqsdmmdoz.. o ~

mqos the book SARTOR RESARTUS and HEROES AND - : = o R
HEROINES by Thomas Carlyle. Everyman's Library , :

Edition. -Published by E. P. Dutton and Co., Inc.

and used zdn: their vm1sdmmdo=. . _ .

~
Q
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Aruitoxt provided by Eic:

E



GETTING STARTED

After you have worked with the booklet and ideas £&r a reasonable ‘period, please help us by cempleting this
follow-up-survey. Assess the value to you and yqur- classroom activities. + is high use, 0 s little use, and
- is no use. Then send it to us at the address shéwn, Thank you!

< -

Date : Schdo1 . ) ' District o - tGrade--.— % __|Teacher_
~CRECK VALUL OR. TORTH + 1 01 -T&tark an_ X if you used the activity
e - Bl AUTCUATION An Putomatic_System - SUGGESTIONS FOR:
2. AVIATION-AEROSPACE Aircraft : * Modificati
Sl R S .| Mying Kites- o * Alte ii ons
: Pocketry , rnatives
3. CCNSTRUCTION . Buildina with Cardboard u '
4. LCCLOGY Air Quality Servling .
5. fLECxPIQITY Eatteries & Switch Ideas
Heat . o '
Light , : .
’ Motion
6. FOODS How to Make Butter
' : Solar Cooker
o Something Different
: Taste Preference
- : Testing Food for Starch
7 CINCUEATED . Ton ESC ‘o rs \»I
[} ILERTIA .
9. - MATHEMATICS . Calculators o
: Calculators-Binary B -
3 ‘Geoboards - o b 1 s ¢
1ath Materials _ N
e _'__IMath Games. . y | S .
o |10 HEASUREMERT Alntudec11nmmter DR
: . . Balance CF ’ . . -
- Falling & R0111ng Objects
Linear N
Personal : : :
Personal Pace Scale . . -
Pulse Rate ) i
: : : . | Think Metric! - £
11, PAPIR RECYCLING - . i '
12. PHUTUGRAPHY . A )
{13, PLANT, SCTENCE ~ "Fxperiment-Station” '
) Soil Testiny ) . N
T4 PLASTITS - frocesses S - | : T
JI5TTPRINTING JTetterpress '
: Screen_Process N .
16. PRCCUCT TESTING Ball Bounce - . .
- Canned Fruit :
| Comparisons-Labels . » : -
1 *p* Cell N Batteries ' ] :
17. PROPEPTIEc oF . ] . 3
MATERIALS Sand and waier - :
18, RADIC MAPPTHG.
{ 13, SUU:'U Ciyal Cua Yiulin "
) | Develop a Yylopkone
20, STRUCTURES | Shapes
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