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CHAPTER I

IRTRODUCTION §0 YHE S7TUDY

San Joaguin County consultants, tozether with the
- adminfistrators of ine miﬁm@pﬁary sebools, have done muech in
|
|

ait@mpﬁing to a$$iﬁt fﬁ?%tugraﬁﬁ t&ﬂﬁh@rﬁ in making today's

arithmetic pr@ﬁrﬁm m@r@ w@ﬁn&ngfui* ﬁmmawi%am&a and
- administrators have arrvanged workehops, grade level nmootings,
and inesorvice iraiﬁimg proprams for t@a&h@r&.‘ These worke
shops and mooetings have eephaglzed the importawce of a
meaningfol sppreoach to nunbers teught through a loarninge
laboratory method, _
The legrningelaboratory mothod has rosulted in the

use of a grest many kinds of hope-nade and gormerelael

manipulative devices. The suthors of the State-sdopted
Winston manusl, Resdy 'Ctz@,l beliove that children

should engage in a wiﬁa-vaﬁiﬂty'ef conerete, mesningful

gxperiences in w%ia%‘ﬁu&b@rs.play an essontisl part. These
exg&ri@ncaswiﬁalﬂﬁe-mamiﬁuzating and grovpdng oblects,
g@ﬂﬁtrneting amﬁ meaguring thinegs, and dramatizing number
sitvations, all of which contribute toward the discovery of
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number understandings for children. Hanipulstive devices
are sn important part ef the laboratory enuipment for |
effentively teaching sud learning beginning arithpetic.
| In,thamwaivan; ﬁ@?iﬁﬁ% tenoh wery 1ittle arithmotic.
- Thelr ugeivlness iy dependent &?@% the wise tescher who guldes

the pupil into arithmetiec ddseovery of nuwber extension

through the materials at hands This tind of tesehing ig mlao
thought to be more enjoyable and roseaveh tenda to ghow that
it g net so readily Fforgotien.

To THE PROBLEM

4L FLnLE The purpose of this atwdy
was‘te‘é@tarmiﬂ@s {1} the luportence firsiegrade teschors
of ﬁén Josquin County place on manipulstive deviess for the
teaching of arithmeties (2) the manipulstive devices Iirst«
grade teachers of Jan Joaguin County bave and usej and

(3) th@iuaes firagt-prado teachors of San Joaguin County make
of manipulative devices in the tesching of &%iﬁhmmti@;

ugtilicatd an af «r Veaningful arithwetic
has boon ﬁ&?ﬁ&ﬁiﬁ%ﬁ by authorities such as FBruechkner, (rosse
niekle, w&@aﬁ, Sueltzr, and Frownell., Three decades past the
ﬁgil& thovry, dependent primarily on wemory, wes the potbod
rromivently uvsed, Tesohors then were @f%@m gy pullty as
pupils of not knowlng “why' for srithsetic processes. During



Lo

tha last ter yesrs the changes in teaching theories have
@?ﬁﬁﬁhﬁ:ﬁhﬁ bellef that learning @@maﬂ.fr@w ﬁmﬁa$5t$nﬁ£ﬁ§;3
 Bince 19%2 the investigator hes attended numerous
workshops where problovs of tesehing grithuetie affectively
have been dlocvesed, ?hm'iaV$sﬁiga@mr has been Interested in
making and working experimentslly with mﬁﬂiﬁmlmtivﬁ devices.

In recent yesrs nany workshops and grede lovel peetines
conducted In San Josguin County have eontinually strossed

the making of laboratory egulpment for the teaching of nunmbey
a@mﬁ@yta; The investizater has enthusisstieslly partieipasted
in those metivities condueted through ineservics training
PrOETans ﬁragﬁréﬁ by the ﬁ@&ﬁﬁyAﬂﬁﬁﬁﬁlﬁanﬁﬁ and local ¢lepone
tary sechool administrators,.

| At arithmetie w&xk&h@gﬁ and in grade 1ovel woatings
a%t@ﬁ&a& by the investipator, eonsultente, sduinistrators, and
tonchoers have %ﬁ@r@ﬁaﬁﬂ_ﬁ gf@gimg interest in the study of
manipulative devices and thelr use, These porsons have asked
what the resctions of teachers are to the use of wanipulative
devices. They bave ssked if manipulatlve devices sre offective
in tesching “meeningful® orithsetic. They have indicated

Q&iliiam hw Er@wvﬁll, Hihe Fiaew mf Hemming in the
Teaching of Arvithpetie,” Blgrentory fehool Joupnel, JLVII
(g&ﬁﬁﬁryg ZQ%?}Q Eﬁ@ﬁ




that they would like ta knmw the answara to the qnasﬁiens
impli&d in th@ ﬁtatam@mt &f the problew of this th@515.3

e of _nﬁ.ﬁ_aﬁx It is apparant that authors

ﬁf’thﬁ mest raa&nt arithmatic toxthooks advaaata the use of

ﬁener@ta maﬁerlala im th& teaehing of arithm@tiu._ Thia is

handle and lock at things. $&@1tz makes this statoments
The impressions gained by taking hold of something
sre not olearly understood by our psychologistss hove
gver researchers tend to show that such leerning ig not
only wore @nﬁgy&hl@ Wt alse 1t glves wors 1a3t$nf
imyr@ssiaas
whg‘impaxtane@ of this study is in determining to vhat
extent first-grade teachers in San Joaguin County are follow=
ing the recommendations of ﬁheaa'anthariti@s, .
| ﬁeaaharg'nawly gr&dﬁateﬂ from tﬁaehﬁrétraiming insti-
tﬁtiaga have boen taught the psychological approsch to the
teaching of numbers. However, without time to equip them-
selves with the needed objective materials and without

| mﬂeguata'finaneaa to purchagse commercinl devices, they may

3P@rs@nal conversations and letters from many county
school supervisory personnel to the imvestigater conveyed
these questions and interest in the arithmetic teaching.

_hﬁen Aa ﬁu@ltm, “S@unting Devices and Thelr Uses,®
apithmetic Teacher, (?ﬁhruary, 195k), 2%,
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ﬁaaiiy_rall baek inte the rut of teaghing-arithmﬁtim.aﬁ-th@y
thamselves had been teught. '

Experienced teschers vho have given years to the drill
method anﬁlﬁ,hmrﬁly understand wvhat possible good could come
from many contraptions and gadgets, Therefors, those who are
?asyénsiﬁza for the srithnetie prograw sensed that time and

money mugt be vonsdstently a11§éaf@d'fe£ helping the olesse
rbam toachey change to the peaningful prithuotic appronchs
The one and twoeday wm?kﬁ?@@ﬁ, the grade level m@@tiﬂg&,
th@ appeabance of outside speakors on aritbuetic, the eourse
study cutlines and edueative services, and materials out of
which to make ﬁhiﬁga have %aan offered to teachers snd ﬁavé
been characteristic of in-service cducation the past fow yosrs.
1t would seem pertinent at this time that there be an evaiiuae
tion ﬁf the reaction of the teschors thenselves to these
aﬁu@ﬁtiﬁmallaxy@riéﬂ@@ae Consyliants, administrators, and
toachers of Sen Josguin County are asking these ousstions:
1. Hes the continvel educstive program of recont yw&ra
strossing seaningfl arithsmetie, besn helpiul to
pur firstegrade teaah@#a? _

2« Has 1t been sdeguate’ -ﬁhﬂﬁl& this seme ¥ind of
- assistanee be glven in the future’ '

3s Have teachers continwed to peke and use the
devices suggeatedy

Lk, Do teachers want to wake thelr own dovices as the
' noed for them arises?

5. What kind of assistance 46 mogt toachers now want
from the county consultants and administrators
for tesehing arithmetlie¥



6y Do ﬁhpmrimmaaé teachers deépend on manipulative
devices as muah a8 in@xyari@maaa teachers?

'?, Doos the formal itraining of & teacher have any
gﬁazing?ﬁﬁ the wse anﬁ tind of manipulative
ovices

8 Are schools 3&3%&?&@& iﬁ ﬁaimg ﬁ@hﬁﬁl fundeg fﬁr the

- purchase of saterisls for the logrning of
arithpetie dn the sono wey as purchase of _
m&ta&iﬁla f@r the t@&aﬂing @f sﬁi@mga amﬁ aﬁﬁ“

‘ ,._;ﬁ;ﬁﬁrgg,&@@,ﬁ;g;r ‘ Thi@ atudy WHo emmfim@@ to
‘ th& firat»graﬁm teschoys of &am Joaguin amunt$g ﬁ&ﬁlﬁﬁi?ﬂ of

: th@ eity sehouls of SBtoekton. These were the first-grade

it@aehaws_éﬁrﬂa%&y responsible to the program of the é@ﬁn%y
consultants snd locsl elementsry school eduiniatrators in the
seunty office of education,

I1, DEFINITIONS OF THE ﬁff;zsw UBED

~ Gertain speeiflc terms used iﬁ.ﬁhiﬁ study are delined
hore,. |

wdll the The 4rill theory of lﬁarning §ia¢@a ita
enphasis upon rﬁﬁﬁtiﬁiﬁn for memorization, wh@tm@r m@animg WaS
pr&a@ﬁt oy not,

Hanfpulative devices sre thoso

cenorete paterials, manufsotured or home-nede, which the
teasher or the ehild osn haﬂﬁz@; fosl, and wove in sueh a way

83 to oonduet a mathesetieal lesening sitvstlion to the



‘observer and handlers

Haaﬂingfui arithmwtia follovs

thoge tﬁaahfmg gwac@&ﬁr@s which %eat bying unﬁ@rstasding in
arithmetie. This exprossion refers to instruction which is
gensible to the L@a&m@? 28 well as within bls resdiness

shilbe.

Contrivedsloarning

aiﬁuaﬁiﬁﬁ& ar@ experiences thet s &@aah@f g&r§¢g@fu31y gots
up to gplve opportunity for ﬂuyil leamings,.

fiepl experiences are day-tostay

situations which ehildren ancounler naturally.
[ ' ITY. ORCAVIZATION OF THE 9HISIB

This study was 4ivided inte five chaplers, OChapler I
pragents the introduction and stptewpsnt of the problem.
Cheptor X1 will suemarize related materials and literature,
Chapter II1 will deal with the procedure used im the fnvestie
.gﬁtian, dlsouss the methods used to obtain éata, and explain
hvﬁ*ﬁh@ waterialy were oganized, Chaptor 1?‘@%1& report the
r@#uikﬁ eompiled from tho returncd auestionnalires and will
show tables. Chapter ¥ will susmarize the study and state
ﬁanelu#i@mﬁ rogeheds It will plve supgestiong and recomendae
tions for Durther atudy,



CHAPTEE 1X
REVIEW OF LITERATURE AND %ﬁ&&?ﬁﬁ RRERAREH

withim the 1&@% ﬁaﬁaﬁ@ much Tt%@ﬁrﬁh h&a pone ﬁria %hﬁ
@tu@y of haw ehijdron laarn mriﬁhmm%ian

In & rogent aw%iczaﬁ @fﬁmﬂ gaid tﬁ%ﬁ thore seong ta h@

14ttle doubt that in the modors school mere avithwetic
leaprning takes place thar was the case in the sehools of
former years. Those who contend thet shildren do not lemmn
aritimetic ag well ag ﬁhﬁlﬁfﬁﬁ.ﬁiﬁ o the sood odd days®
ayw&% without k¥novledgs of the racts.t Horton b@ﬂi@v@m'tmat
children are mﬁ?rﬁﬁtly'lwarﬁiﬂ@ wore fron arithsetionl cxper-
.'iﬁﬁ&ﬁﬁw |

These arithestlical oxperiencos do not all siart st
schonl, Morton atates thal there has been vonslderable
rasaarmh given to %h@ diseovery of vhat pumber ﬂﬂﬂﬁ%ﬁtﬂ
ehﬁ&ﬁr@ﬁ have alreedy scquired before they entor school, He
gays that the ablility &varagas are lwpreszive but the spread
is groat.® One such study nede by Brownell shows that most
‘pupils entering first grade can 40 rote counting through at

L2

lpobert 79 ﬁﬁrtﬁn$ “@ha? E%ﬁ@ﬁ?ﬁh &ﬁya about Togehing
ﬁwithﬁ&tz@iﬁu??%méawm ineation fspoclation Jewrnal, ALIIX

{January,




least twenty, identily number objects through st least ten,
_;amﬁ'm#kﬁ comparisons of gmounts through sever., They can
slge give amawwrﬁ to verbal problems hesed on pumber combing-
tiens up o ten. Yot he found thet there are many chilldron
who have Bittle knowledge of pre-scheol nﬁm%ar$»3

This km@wlwﬁg@ @f p@@wﬁeh@wi nmmh@r asperionge common

to moat pupils, eoupled w&ﬁh.gr@aﬁiy Inerensed vee of punbers
when children enter schooly 1s resuvlting in the vellef that a
planned program should sxist fwr arithmetic in {irst grade.
This tenet i substeontisted by Bruedimer and drogsnieikle who
write as followss
. Bvidenee has been yiv@r t¢ sphow that many puplls enter
sehool vith a considersble ¥nowledge of number, that they
Ifroquently use rumber in thelr experlences in and out of
C gohool, and thet they ean and do learn vhen it is teweht
ina. ianm&& gsystematlic propram in whiech there are
ﬁﬂﬁﬂf&t% eﬁﬁwri%ng@a grd meeningful scoedsl sppileations
- of numbere
in exawination of arithmotic warkﬁmgaa-f@r fivst g?a&@
ﬁhmw that the subjeet mattor is much the sgwe in sll firste

grade arzthmﬁﬁia-w@yg@@@gg,g‘ ?h@s@ workbooks a1l vecommend

o 3&@@ 5* Brueckner and F. I, ﬁraasniaﬁla Making

L thmotie i ful (Philedelphias The John é
176, citing We A Brownell, Ll
i@f_gi (aarn : Duke University ?r@aﬁg 125)

‘ ﬁﬁiratﬂgvaﬁa aritheetic workbooks from these companiosg
wore oxawined: Silver Purdett Company, Beatt, Foroswen sod
Company, %ebster Publishing Comparys the Jobm C. Winston
: ?@mya&y and the World Book Companyve
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the use of vonerete materials for teaching first»graﬁa
arithmatiﬁ;- ?h%lﬁﬁﬁha$i$ i3 on the meening and application
of numbors one thrﬁugh.t&n,‘ The number concepts are arranged
in a.thr@wﬁgaﬁt-iwarﬁiﬁg program, They first stress the
conerete phasge,  Thig is followed by the semi.concrete

phase vhich leads to the gbstract use of numbers, the gosl

of srithmetie teaching.
R The tescher must it the subjeot matter to each
ehild's maturstion leovel, Much consideration ls glven In
modern texts to the enrichpent of nunber vxperience, both
soclal and mathemetical.

Morton saya that teachers yecognize the grest differ.
-enee in childrents background and ebilities and do provide
properly differentisted learning programs. Yet thore are
those who slavishly follow & course of study or s wniform
textbook for all pupils. He alzo states that ressgreh
brings out the fact that developing meenings pays blg
dividends. lie states, Ywhat children learn meaningfully
stays with them better and iz applled more successfully
then what they 'losrn’ by more ﬁxillgﬂﬁ

éﬂ@b@?ﬁ Le Morton, “"What Hesearch Bays to the ?@ﬁﬁh@?
?@amhing Ariﬁhm@tia %@a % # é:«@}iwq iduestional Do ol
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ﬁmtﬁars agr@@ that the modern ﬁl&ﬁaru@m for firvgt
grade hag tha app@ar&nﬁa of 8 learning 1ah@xatary. in the
clasgroom thore is provision £0r and en stwosphere for
experipentation, Thers is evidence of many instructionsl
materisls-manipplative, visusl, pletorlal, and symboiie,

- These materizls are in freguent use by tepchor avd pupils,

Flrstegrade nunber work begins with an sppraizel of
each child's nupbor @xyﬁri@nn@ and his interest, - In the
laboratory wethod Grossnickley Junee, and Hetsner say that
the teachor guldes, gquestions, and continues to stinulote the
pupils to make individual éis&w%wri@s of punbar ﬁ@ﬁﬁ&pﬁﬁ for
themselves,’ |
| The teacher and puplls, individually, snd o groups,
vork with cbjeets to gain end further expand their under
standing of numbers. The oguipment used ls sz imporéant as
the eguipment uged In any sther selence. |

There should be sequential order ﬁé@m that wiich hes
baen presented by conerete objeats to that vhieh i3 serie
gonerete and gynbelic. The pradation of dlffienlty should
seeurs sase in lenrning, The ¢hlld's inltial lesrning takes
place by the use of objeets. PFrom objeets he goss to symbols

PPoster K. (rossnickle, Charlette Junge, Williew
M@tmﬁ@r, “Insﬁwaaﬂiﬁnal mai@rialm for Teashing Arithmetic
Teach ,$m~ﬂ§“xP e, Fiftieth Yesrbook of the . Rati@nal

' Study of tducation, Part 1T (Cugengo, 11itnoiss
The ﬁniv@rsity of ﬁhiwayﬁ Frosoy 3%

1)y ppe 1557



st hig own abllity which may vary greatly with his fellow
alaasm&t@s. Me may go back to manipulations to redlscover
gnd to strengthen lesrnings,
Later the pupll passes to the stage where he no longer
nesds mapipulative materiels, BSinge saturation ddffers with
 pupils, 1% follows that &ll lwarﬁﬁfg 4o ﬁﬂ? arrive st th@

same level of symbol at the same tise. Some children will
always dﬁ@@ﬁﬁ an mendpulation to galbp ﬂnﬁﬁ?&ﬁ&ﬂﬁiﬁﬁQQB
It 1 folt that menipulative devices now in wse in

laboratory classreoms ave of dofinite value as alds in
toaching mupbers and number concepts. Through the use of
these temching aldg, the teachor can make the approach to
arithmetic both imterssting and exelting. Morton says, “the
fﬁﬁﬁﬁ'@ﬁ@@?i&%ﬁ% in prade one should be s happy and
suceeasful onee _ |

~ The need to po gimﬁiy-im the establishoot of number
eoncepts is urged by Swensom.l0 The primary teasher showld
wake no baste in pregenting mumber processes such ag sddition,

_$ﬁht?@ﬁti¢ﬁ; division, and m&iﬁ&g&iﬁ@ﬁimﬂﬁ Parents and

o Qﬂn Lo ¥ertop and Lec J. Brueckeor, "Seelng Numbers,"
fﬁiég@?i ;%g lrade 1 (Chicegos The Jokn G, mimﬁt@ﬁ SOmpaNY 4
Fiely Pe o

pot lgﬁﬁgh$§%g§ &wﬁﬂﬁgi, x&rithm@tég for %rawﬁchagifggﬁﬁh
rimary lrade drengYihe Teaoh gggx,ﬁv Gy &
Yearhook of the %&ﬁlmnal Soclety Tor the Study eof Rdueation,
Part 1T (Chiespo, f1lineler The iniversity wf Chicage Fr&&s,
IG51), pa Bl |
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teachers alike should not be in a hurey but resiize that much
time spent on grémgiﬂg'amﬁ roegrouping of conerote objoots
bringe to the pupll roal srithmetical learning situations.

- The tise spent with menipulative meiorisls wnder the guldance

of 8 wise tescher regsults in understandings that are

"prevequisite for later easy wnderstandings of neeessary =~

abstractions, 3

This esution 18 also advised by Gape.l? He omphasised
that the roal power of mathewatics lles in its shstractions,
yet teachors are too often gulilty of jJumplng frow “things®
to sbatractions too sbruptly. & void ig thus orestad in
the understandings of children vhich ceuses then to flounder.
Hard though 1% be to determine how fast to move from concrete
to sbatracty it 1z gafer %o err in tﬁé direction of belng
more eoncrete in presentation,

Maloney suggests that since manipuletive devices ave
regular features of lower-grade instruetions, they can aleo
we used extensively to tost items in arithmetic.ld Describing

& process, or explaining the "why" with the use of devices

can well be consldered s test of g pupil®e widerstanding. The

- 1€%illiam Ae Gagey "One View of Mathematies prid What
to do about 1t,® The Tescher letter (Yew Yorks drthur €.
Croft Publications, February, 195t

15835 Do 3o
i ”ls?heﬁﬁsrésrﬁalanayz

#Pesting Today's éri%h@@tia,ﬁ &
itien {(April, 19%56), p. 92,
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process requires pore time than does the usual written ﬁ@aﬁ'
but it is a8 surer test of meaning.

It iz possible in the earlier grades thet children, who
| are tangﬁﬁ'ﬁhxaﬂgh th@'ays;@m @f.m&a&iﬂg'amﬁ understanding in
arithmetic, ey score lower on standardized tests of speed

sﬁﬁ aoouraey of aam@ﬁtm%&@n than children whe zre ﬁaught

" through the driil wethed that stresses echsnics and short
'auts. ﬁar@ time is needed for ehildren who are taught teo
think auﬁ thelr problems 1@@1@&13?»

& study eonducted by Howard attamy%@ﬁ to neasures
whether or not a m@tk@é of teaching which r@gﬁire& B congide
arable amount of tim@ uﬁaé for developing the meaning of
arithmetie through the extensive use of svdlo«vigusl and
concrete waterials wag worth the oxtra time.l* Fifteen
clagsses of children in graﬁes flve and six were taught
| f?a&tiaﬁﬁ by three ﬁiff@raﬁt aethods, ?hé gw@wpg.wwre
equated by mental age, aritheetic 2bility, soclo-sconomie
background, school faeilities, and time spent upon erithmetic,
The ﬁ&aeh@rs involved were ﬁkiilfui, orperisneed, and
acmgetaat in 811 three wethods, Group A a@phasigaa the “how"
followsd h& mueh drill. Oroup B emphasized the “why® with

lgcharlﬁa Fo ﬁ@war&, "?h?ﬁ@ Wath@@a_ﬁf ?aaahimg Arithe
wetie,® Californis Jows pgatlonal Desearch, I
‘(Jannawy, 1§*@_, 3
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meny concrete objects, visusl sids, and verbel problems, but
they w&ra"ﬁﬁt giv@ﬁ;@riiz.ﬁx@r@iﬁas-iﬁ‘emmpat&tiﬁn, troup €
- epployed a coubination of the m@thﬁﬁs‘uﬁaﬁ‘im the other two
| groups.

Tests wers glven at the end of the sikteen wesk

axperimentel period and following the sumwer vacatlon, The

first test shoved ro general advantage for any one nethod over

the other twe, A retest after vacation showed a large
ﬁiff&@@naag‘sta%iﬁﬁiﬁaliy algnificant, in f&var of Group C.
The study indicated that the child needs undorstarding of
the "why of arithmetic and als¢ practice in otwputation iF
he is o rotaln what he hae leavned., Manipulative matepisls
. aYre p&rﬁie&larly‘ﬂﬁlpful in dwilding weaningfol concepts in
arithmstics | | |
 From 81l the evidence presented, it is eoncluded that
mnatnipylative devices ave not a "Prille wut o nocossitys.
Roenker suns a§ the value of deviees in these statementss
{1 %h@y are ﬂ&if#t&&@hinﬂ ginee the ¢hild can digw
vover the answer for himeelfy (2} they add meaning ard
voderstandings (3) they are aids in thinkimﬁgatzs they

add the senzes of visualization and feeling h%-
learning processs oné (9) they incresse interest,.d

» Koenker, "What is Neaningful Arithmetie,"
Langnare Aris Hu. £8 (Evamston: Row,
39?&31

‘ég



Teachers should not hesitate to ask for noeessitics
guch ag materisls for teaching arlthmetio.
fuelts copmentss

Tt i Just ag igporiant for o school to furnish
mateyisls for lgarning arithmetic as it ig to furnish
materialie fop arty, msle snd soclel studion. Teachérs
should not g@ afraiﬁ tﬁ aek for money for arithmati@
materials.t

The w&t@?iml& esgential in the sstablishment of f%@'
loarsing-laborstory for mesher oxperiences nooed te be cﬁréw
fuliy aonaidered, Bpencer snd Drydegasrd iwxsly thet only
paterinls that reszult in wxgﬁf&ﬁﬁ@taﬁi@n have any vlsce in
the classroom,t? %m§$a§ thay contond, are within the reach
of every toscher, Bome of the items listed are cups,

glasses, boltles, cens, jars, boxes, messuring sticks, and

16

inpumerable othey things. "Feney pedpots,” thay say, are nol

. nacessary, but Ygome of the heticr compurelial maﬁ@ri&l& ure
nolpful, b
Besides having the usual meterisle common to npost

claseroors such as erayons, oakiar, and pencils, HBickerson

15%@& &, i%@ltﬁg “Counting Devices snd Thelr Uses,Y
i O ibilbdy I {yﬁﬁﬁ”iﬁaﬁ‘yg &%%Bg gfﬁ?i

17@@t@r Lincoln Spencer and MNarguorite Nrydepastd,
Ling Mathenatlenl Congepts {(How York: Meary %@1& snd



v
sgaaifi@& that ehildron should have raaﬁy acoess to all hinds

of wemstring devices vhen their aaaﬁa; intersets, and abile

©ities warrant,? e speeifies various instruments 10 meapsure
 the fﬂﬁlﬁﬂi&g;"ﬂiatgmaﬁg capaclty, time, welght, and

wewthor, 1o sids thet such Instruments sve readily obtainables

Markers, blovks, checkers, beans, horsechestouts, ﬁ&tt&a

aaya, and other items are %i%h@r made or colleeted by %hﬁ
ﬁ@&eh@r and ahilﬁrﬂaﬁ The sbacus and medern ealoulating

nachine should slse be avallable Por those who need them,
fio says that the many day-to«day experlences, roal gnd
contrived, involving the use of comerete materials, will be

'ﬁtiliagﬁ to provide opportunity for ﬁeVmimwimg'ﬁﬁantiﬁativ@

goTieepts.

| From hor stedy of menipulative devices in the
elomentery schopl, Hertz lends her support to the usefulness

of deviees, both home-nsde and #ﬁmmﬁréiﬁlaaﬂ: the furthey

gurgests the summeoy school workshop in aﬁiﬁh&&ti& 88 8 place
where teachers may be introduced to the deviees needed for

thﬂi? grade 1&@%&&. he ﬁﬁﬂiﬁaﬁﬁﬁ that workshops in arithuetic

sh@w ﬁh@ s@fu intss of devices as well ﬁ& when and how ?h&y

| ?J; Allen ﬁiakﬁraaﬁﬁ Guidine 0
gnses (Yew York: Prentice-iall,

| aﬁﬁﬁuxan& &arta, “gnipulative Deviees in Lower Orades,®
Arith LA ﬁ Iv (ﬁﬁnﬁ?‘ﬁ?} ki 2%5‘?39 he ?Qig“ﬂlﬁw
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should be used. Teashers stiending workshops %ﬁ&ﬁmﬁ‘ﬁﬁﬂﬁwal
ip thelr arithmetic tesching bheoauss they have the mpy@rtunﬁiy
to meke and axporiwent with the deviees they will uﬁﬁn

 Dr, Hartung confirme this view of ihe worksheops, Ue

bslieves that boesuse chlldrents first ewxperisnces at the

beglneing of the arithmotic @&@g?am are 50 Iwportant to thelr

foture suecess, teachers cught to feel secure ir this phaee R

of thelir tesching., The workshop, ho savs, osn get teachers

 back into a sinple, eonersete approach to ﬁnm%$r¢Q1

¥ore Important than the adds for laptrustion in
arithm@tzw is the clazsroow teschers The sodorn psyehological
appronch 1n teaching nupbers demanda a thovough preparation
ﬁn the part of the teapcher. Duswell bellevesn that abstract
gencralizations in arithwetlic have plvays been the most
diffionlt to tesch, In former days, when the agsoelation
theory of learning prevailed, abstract pumbeyr poneralisstions
hx&-ﬁ@—h@ leayned throurh ﬁr&llaﬁ-mmmmriamti@ma Thi £ield-
&hﬁgryi epphasisine neonning, makes use of ﬁrganiﬁaﬁiﬁﬁ and

presentation of waterials that make understanding g@ﬁsiﬁlﬁiggl

N Eiﬁamwia@ Lo kartﬁmgg “Humber Fesdiness in Qrgﬁ& One
The Supers te o ok, Survise ﬁuxﬁwtﬁn AYEE {ﬁ&iﬁa@@z
Sraotty %&@%ﬁwan ?@&ﬁﬁﬁy, 5 ﬂhu&pril, 194G}, Lwbe

42, T, Buswell, “The tsyehology of E@@wﬁawg iﬂ.ﬁﬁlﬁw
tion te the Toaching of Arithmetic,® Ihg Teaching gf Arith
Botie, Fiftieth Yeerbook of thoe Hebional Soe -

of fﬁuaatiﬂn Pard IT (Chieage, 11lincies The ﬁmiﬂﬁﬁsi?y @f
Qkiﬁﬁg@ M"@ﬁ%‘w 3%5’135 1@%
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. Suswell furthor stutes that gmﬁ@'%@@@hiﬁg.ia
arithmetic "boglng with concrote sltuations that are Full of
maaning te tho lesrrer and ﬂ@aﬁuaiay prooeeds to th&-@@n@r@z

g0 that when abgtract gonerelization is resched 1% 15 not g

more varbaliszm but o statement Full of wmeaning "®d

A g%uﬂy &&ﬂa by Shat - ?ﬁvliﬁﬁ Horte Indicated tha%

slaments rv %ﬁaﬂﬁﬁra W&ﬂh%ﬁ ia imafga@ ihusr ?aaaﬁjnh in
arithmetic, FHer questionnsire, sent to 8 crossesgetion of the
schools of Idaho, Oregon, and California showed B5.4 par cent
of thope vesponding belioved that teachers should have more
traloiog tn ihe ute of mpndpulative devices for the teaching
of arithmotic, Over 38 per sent of these t%mugh% that the
colleges should toach thls phase of methods in werkstops,

: Fﬁ?%?wﬂm@ &ﬂﬁ olghietenths por cent of the teachers bolleved

thoe ﬁraimimg should be offered in workshops snd should be
combined with training aiaawhar@@ﬁ“ :

Confirming that there is a nosd for eritical study of
the nze of aids, Spdteer addp: “These are alds end thelr vlace
iﬂwiﬂﬁtrﬁﬁti@ﬂﬁl'??&Qﬁiﬁ@ﬁ can only be based on thelr coniprds _

bution to the major problem of arithzetic te which they

glgﬁgxxtgg Rae m-* 5 B 2k,
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@ﬁwiaiaﬁﬂﬁﬁ
 An extreme viww—aava@rn;ng tho value of menipulative
devices is held hy Wheat, ﬁa rocomnends oz a profitable study,
the over.use ahd plseuse of maﬁiﬁuiaﬁiw& dovicns. He says
that arithmelic is not lomrned at “rinperstips.” At besty

he saye, "the arvvangepent of objeets in grovp {manipulation)

by the pupll serves to conflire {(er illustrate to himself)

vhat bg i fhinking oF has thoushi sboyb.n26
 fie further inelsts that most menipwlative devices,

espeslally the comoorolal kind, sre ¢ noedless exponsd beocause
the teachur gnd puplls cmn eapily sopply the Tew needed
pateriais to teach arithmetin, Coler and the particulay
wnlgueneas @f'ﬂ§?i¢@@ inpress children snd teschersy the aetusl
usefuinegs f@w-@ﬁiﬁh'%h@y wore intended is losts uheat
waintelvoe thatl wanipuletive ﬁhé@éﬁa't@a@ to eonfuse Lhrovgh
over-illustratings bhis conelusion is that they cosnot do for
the pupil what he cen do for himself.e7

25&@rb®rﬁ e ﬁpitx&? #learaing aﬁ& Teaeching Arithmetic,®
ﬁ_:‘?fﬁﬂ[,_ Arithmotie, Bif%i@th Yoarbook of the Hational

w T the Stwdy uweationy Ferd I1 (?hia&fag Iilinoies
The' ﬁﬁiﬁ@rﬁiﬁy ef ¢hiecago &wﬁﬁsg 1951 pe 139

_ﬁﬁﬁ, ﬁﬁ_%h@@t natter Yo ?&ﬁliﬁﬁ Ferte dn & Btudy of
the Use of Haniy uia?gﬁ@ Powleos in the Teaching of Arithoetic

in the Primery spd ?lﬁmanta Gradeg® { Eﬁ@ﬁb&iﬁh&ﬁ Mpaterts
ﬁmﬁ,&iﬁ *-ffﬁ““”i?_c;* e of Idaho, Caldwell, | 1966}, Be 7

# %Q%ﬁ*# PPe 7Fmi%e
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-ﬁ%rﬁ@iniy am%&ﬁrs would aprew that one device well
used lg b&ﬁﬁar than sahy devices stored away or wsed i sueh
5 way:that'ﬁ@th-ﬁ@mﬁh@@‘amﬂ pil are confused, 75&&3&3
wakeos this pertinunt siatoments

. Perhaps the time hag ocome in meny sehools to opond
more timﬁ o thivking sbout how supplemeniary ald shouwld

hw ycz:umaﬁ wm %Wﬁ&zw& u.s.a,,s.&aumg,zs‘u' Ms U%iaﬁw&' m&uuu_z..za w,a
viﬁuaiwwmﬁﬁyulatiwﬁ wateriels are woelvlly lacking,
fiood 3mé@m$ﬁt tempored wiith @ﬂ?@?i@ﬁﬁ& a@oma ﬁ@ et
needed, &

rseording to this review of 1itersiure and related
xﬁ#%&f&h thore is smple evidenge to support the conlention
that masipulative deviess 4o have valive in tesohlng and loarns
tag beglming srithmetic,

A yartial 1ist of manipulative dovices uzed for tesche
ing srithwetic lg found In the gﬁﬁﬁti@ﬂx&i@@agg

Bummarys Aotual %ﬁﬁﬁﬁﬁﬁ r@i&t&@@ to th& use of manle
pulative é@vi@%ﬁaﬁ&_f&%a 4vdler show that cohlildrens
€i}'haﬁﬁ eongldersble knovledge of mumﬁaﬁﬁ vafore entering
sehooly (2) heve need for nusbers upon entering schooly and
€B§_havg yw@fit@ﬁ hy'ariﬁhmmﬁia rograms dn Plret grade.

2gﬁﬁﬁ i mﬂ@lﬁ%, “Waniﬁalm%iwa b@ﬂih@% in Lower Crade,®
rathuctle loseker, Ivﬁ ovenbery 19570, Biitor's Hole,

3@&@@&&%@& By PP 65-73.

hﬁ ?@%&er Lhmﬂ on %@ﬁ*i&é LOTE %%ﬁﬁwiﬁ f@.'%ﬂm& mf“ﬂ :
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The &?ﬁth@ﬁﬁiﬁ‘§?$$?aﬁ-ﬁhﬁul§‘bﬂ in the simosphboere of a
learningelaboratory. fxtra time spert with sanipulative
m&ﬁariaiﬁ under the guldence of wise teachers rosults in
unéaxﬁtaﬁﬁﬁngg.what heeone basle f@g later abstractions,
ﬁﬁﬁ@ eﬁ&$a@t@?i&iiﬁ$ of grithsmetie tesching devices vay he

- noted; concrete welerials s {1 Bre nﬁlfmh@ﬂaiﬁngg (2} glve

-@ﬁamimg sad uﬁﬁawﬁiaﬁﬁihhg €J§ ai& thinkingy (4) add sight
and feeling %&'Eﬁﬁr&”*ﬁ§ (5} ineregse interost; and (5} can be
used f&r teuting. Gobools showld furnish and have avallsdle

| for teaghers and pupils sulteble erlthpetis materials.
Tewachers want to im%@@v@ thelr training to teach arithootlie

effoctively.



~ CHAPVER I

PROCEDURE OF INVESTICATION

Hethods used to colleet datn. Hanipvlative deviees
euipently veed in toaching arithuctic are described and

ilivstrated from seversl sourees: oatelops ard printed

metter from arithnetic textbook compsnies, displays by
publighers mﬁ'&rﬁﬁhwa&i@.tﬁxtgﬁ and from ideas salned in ine
service aritheetie workehep and 4n ﬁﬁli@g@ clasoes,

| Before waking up the list of pardrulative devices used
in the guoestiomnslire, numercous cards and lotters wore sent
to verious publishing and menufgeturing cospevies askipg for
estalogs and.illustrative mghﬁriaia, Some eompanlies
rwﬁyanﬁﬁdﬁgléﬁ,with sapples of thely latost alds for tesehing
mambers, i -

J A th&fﬁéﬁi@a&& Htvcation sssosintion copvention in
Fhiladeiphla, é%iﬁhg&tia book companles hed elaborate displays
of old and ﬁ@w-&&%iéJﬁifﬁﬁ teaching srithueties  Thelr repros
sentatives vere geﬁ@?&&% with free litevature and demonstras
tiene which were helpful in the bringing topether of a
partial 1list of menipulative devieos, hoves-wmede and

eommerelal.

Moeh additionel heln wae obtalined frow sugpestions for
Cbepinning nuebor work given in various courses of study,

Many useful devices and ideas vere plesned from participation



ahe

‘in several erithwotie workehops. The 1ist thus accunulated
~ wan chooked mgainst s elmilar codpilation made by brs,

Pauline Herts, dnstructor of Arithmetic Workshops at the
Collvge of Idsho, The resulting 1ist of wanipulative devices
inelunded devices which eould be obtained gornereialily and

could be homeengde.

Upiniong concorning devices exproesped by wgitayﬁ§

teachers, consuitants, and sdwminlstrators heve boon cavefully

.'”nﬁﬁﬁﬁ by the writer sinee she attonded the elenontary
‘teachors' workshop in srithmetie held at Crtavio, Uregen in

1952,

Sreanization of the survey lustrugsct. %he materials

and oplolons concernive conerete objeots wore studled. The

- different devices weve grouped into sisiler categories and

in the wanber in which they were commponiy used, Those groups,
constituting Pert 11,1 wore as followss (a) Counting devices,
{b) Concept devices, (o) Hessuring and fractional concepts,
€ﬁ}'?ra¢tiaa devices for drill in fundenenial processesy and
{s) Boards with adhesive, %Teschers were ashked to chock these
items as ”ﬁaﬁiﬁg“ and "UgingY snd whether tho dovice was

"Romewmade,” or "Uommeralal.®
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The last grovp (), included s 1ist of soelel practices
invelving the vee of menipulation of pumbers. These soclsgl
practices included yeal enperisnces and contrived exporiences
copmenly found in the regular olassroom. Toavhors were to
jrndicate wﬁﬁﬁ%@w %h$§ provided these and 1 they used thet,
$§ae@ was lﬂfﬁ mft@? aaeh @rmﬁp of 1ipted devices for

the respondents %ﬁ wri&@ iﬁ ﬁ&ﬁ%ﬁ af pther Adovices thmy ?ada
They were alse to indliecste whether the deviees had boen used
and whether the devices vere hope-made 2r eommerelsi.

The iﬁﬁ?@ﬁﬁﬂ%ﬁ?ﬁ”ﬁ&f%a

of the guesticonaire was sel
up after Part IY wes developed in erder 1o obtaln gencrsl
inforsation about gaeh teschesr working with flrst-grade
ohildren in Ssn Joaquin County, After Part 11 and the introe
dustory part of tﬁé guestionraire was conploted, it waz
 theught advisable to develop Fart I3 to inslude In the gques=
tionnalre, wuoestions f@i&ﬁéﬂ to pemeral rogobions of toschers

sChagrring the value and use of devices in teaching firste
 grade arithustic, |

Part & of t%é_qa&at&%mnaiya-ﬁirweﬁ@é the respondents

te indieate the relative fmportance ecach ftoe helds A rating

2apporddx &, pe 65.

3&§§amﬁix Ay pe 65,
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of one (1) meant thet the item vas @?&%y important¥s two {(2),
 the Ltem was of Yaversge importance®; three (1), the itom was
‘of vlittle importance”; and four (&), the ftem was of "no
Apportancs,® |

The itens iﬂ.%grﬁ I of tho guostionnaire had heon

grovped to sbtedn specific teacher opinion on the following

- factorss il?fééépéﬁﬁéwfméﬁﬁﬁiéh'%@ééﬁé&émméiniyfuﬁa m&ﬁién

pulative devicesy (&) considorations teachers give toward the

selection and waking of menipulstive devicesy (3) teachors'
resctions about devices (homeemsde and commeralall; and

| () the attitudes teamchers refleet towerd more training fow

pore offective use of manipulative devicese

2t the gwestiopnuire. After the

an explavetery lotter to be

The Alutribution

guﬁﬁtiﬁﬁﬁair@§ ves prepared

gent $¢ the toachers was weitten to geeompany ite Thie 1%%%&?
wpiefly explained the purpose of thoe study and reguested osch
- tescher to £111 out the gquoestlonnelre and f@tﬁrm it in the
enclosed self-addressoed envelope. - o |

& eopy of the quostiornaire, togother with the teacher
lﬁ%ﬁ%ﬁgg was sent %0 the consultants of Bap Joaguin County

%ﬁpﬁﬁﬂﬁiﬁ.ﬁg pe 65,

% ippondix C, pe 76
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Gehools and to Mr. Sémﬁ$.£inn, Aseistant Superintendent of
edi Blomentary Schoel Distriet, %ﬁmag copies were aéamwpan»
jed by snother lﬁﬁ%ﬁﬁé axpl&iming the purposes of the study

and asking cooperatlion from the county snd local administrators.
Inmediately thorsalter, ¥r, Hemllton Hodgson, Assistant
Buperintendant of fan Joagulin ?ﬁmntg g&h@@lﬁg reported ﬁh@t

the qﬂ%ﬁti@ﬁﬁﬁi&é-ﬁaﬁ r@@@iv&& fam@rabiﬁ aone iﬁ@rﬁﬁiﬁn iﬁ g
the mﬁ@ting of %am Sﬁﬁ@miﬁ Sounty sonsuliantg. Mp. liodgson
Turnished the 18671958 rostor of 3112 Ban Joaouin County firste
grade teachers with thelr mﬁﬁr@s&@a.' Furthor comments and
communiecations ware received from various members of the
sounty staff, as well as from ¥re. James Linn and Br, Dslph
Vietmors,y Prinelpsl of George ﬁaﬁhimgi@ﬁ fehool, Lodds

The slx-page guestionnalre wae then szent to the
toschers, After siz weeks 55 out of 112 teschors had returned
their completed reports, 5 "followsup® postal cerd was sent
1o the rempinding 57 ﬁéamh@xﬁg This brought 19 sore roturng.
& fingl r@mimﬂaﬁ brought 3 more roporis. The %ﬁﬁai roturng
wore 78 whiwh congtituted 70 por gent of the entire nuwber
- of fi?ﬁt#ﬁ?&ﬁ@ teachers ineluded in the survey.
Replies to the 98 questionrasires were tabulated,

Tebles of the vesults wove cowpileds Deta from %ﬁm.?@%mr*?;_

' ﬁa&mi@iﬁﬁiﬁ [ By pa Tk



qu&gt&@ﬁaiy@$ wi1&'hﬁf@yﬂgaﬁt@a‘iﬁ.ﬂha@ﬁar v,

ﬁaﬁa i@r iha garv@y wma ﬁ?gaﬁi%@ﬁ in?a thr&@

sﬁ@ti&ﬁﬁ of the gu@sﬁiamnaire: (1) Imﬁraﬁucti@@, to @htain
ganﬁwal infmrm&ﬁiﬁn ah@u& eaah fi@ﬁtwgr&ﬁﬁ t@&th@y iﬁ,wam
Jﬂa%ﬁin aaumtyg () F@r% Ty &0 &bﬁa&n ayw&if&e teachor

'@$Viéé§g reactions a@é&t-ﬁawi&as, and aﬁﬁiﬁuﬁﬂﬁ @f‘t@@ahéﬁﬁ
t@war& wore tyaining for effective use %f'ﬁaﬁimasg {3) Part
@I, to discover vhat homee-made and aﬁmmarﬁiwl @@V§$@$
toschers had and %E@ﬁa

The guaati@nmair@ snd the &ﬁﬁﬁ%ﬁaﬁyiﬂﬁ i@a@hﬁyulﬁtt@?-

.weﬂaaypraveﬁ by the county consultants ard school g@?%@ﬁﬁﬂi
Cof Lodl (Celifornia) Blewentary Schools and sent to 112
firﬁtmgraﬁa.t%achﬁra# Total roturng wm&% Y0 pur cent of the

ﬂﬁﬁ%@¥ of guestionnaives sont oub,



CHAFTER IV

DATA FEVEALUD FROM RETURNED QUESTIOWVATRDS
AND TRTREFBETAYION OF DATA

The investigetor sent out 112 guestionaires and

racoived 78 returns, This mumber returned vepresents JO per

gont of San Josgquin County firstegrade teachers, exclusive of

firstegrade teschers in Stoekton Public Sohools., Respondonts

sopetings Falled to avewer cortaln items on the @uﬁg%imﬁaaiya
forms &&a&@%ﬁ@nﬁxy‘th& tables reporticg Jdata on veriglyn ltens
raport fewer than 76 replise,

Iy GHEERAL Eﬁﬁﬁf% ATION CONCERRIBG THACHERE WHO
ResPORIRD 70 ?ﬁﬁ'@ﬂﬁﬁ?ﬂﬂﬁ*%ﬁiﬁ

(raden Eauebi, hﬁ?@ﬁtﬁwﬁ@ﬁ? resnondents atated the
grade or grades vhlch they taught, bove thep cnowhelf of
those & respondents taught enly the first grede. Tabla I
shows that spproximetely 5% por cent of the teschors tevght e

- comblnation firet and seeund EYede. tther teachers were

toaching in one and twowroon schools whore they taught three

or more grades.

ize of clogs. The classes veried in size fyom 11
pupils to 29 puplls, The averape class envollment was 26,3

pupils, The survey shous thet apparently olsss size has no



TADLE I

GRADRS TAUCHT WY FIRBTWCRALY ?%&ﬁhﬁ?@ EE
SAT FOAOUTY RETITY Souaorad S

e o WE R Sl TR TR

30

¥ 18t let  1st  lst 15t

& st & thry  thro  thew thrw

18k 3P4 4R Sth

Fugber of _ _
E@&ﬁ%ﬂﬁ@?tﬁ 1 L3 9 3 3 1 L

*Seventy-four temchors ray@rt@& the data wﬁiﬂh i
ﬁ%ﬁ%&?iﬁ&ﬁ for this table.



‘ 3%
bearing ﬁé'th@ nurber of menipulative devices used, as
indicated by Teble I¥, In 72 elasses varying from 17.% te
3243 aversze puplls, the sverage mwbher of devices used wers
spproximstely the same,

taught firet grade for 9.9 yesrs on the aversge. Thely

antire temehing experience averased 14,3 yeers. It is
ohvious that nost of these temchers hed had experience toache
inig other pradeos before they taught the fivet grade, |

rpdontiel, An lmportant Bﬁﬁﬁié@?&tiﬁﬁ of
the stuvdy wae the kind @f ﬁ?ﬁﬁ@nti&l held by the rﬁay@uﬁemﬁa.
Approximately 63 per sent of the teaschers reporting held o

Teachize credontia

General Llementsry Credentlsl. Ton kinds of credential were
reportefl, The credentizls held by San Joagquin County firste
grade isachers are reported in Teble IIT, page 33,

The survey showed that there iz » definite relatiobe
shlp between units of preperation and credentiauls hﬁ&ﬁ asl

- rolated to the use of menipvlstive deviees, The teaschors

nolding the Genersl ﬁ&am%ﬁ%ary Credertiel and other oredone

- tiale in pddition, had ard u&ﬁé more devices than those who

had only ??@ﬁiﬁiﬁﬁ&l ﬁ@?ﬁifiﬁ%tiﬁn*

, “ha ﬁuery &1&& in&&a&ﬁﬁ& %h@% fhe wore units of
?TQ@&?&%&%& tepchors haﬁ, the hishey was the credentisl held
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TABIE 1T

COMPARTEOH OF CLASE EIZE ARD NUNOUB QF ARITHNETIC
DEVICES USED IN PIRST-GRADE CLASBROOMS o

CEAR ‘5“&‘?@%&'&& GOUNRTYY @wmwﬁm S

' Pmyi& Avorace évﬁxaga Fog
 Hos of Errol le ?ﬁﬁf?f : mf &ﬁ@i@%&

LD e SN
L 11«20
6 21-25
35. 2629

- *%@v&nkyyﬁwm %@&ﬁﬁ&@ﬁ rapwr%&é %h& imf@@maﬁiwm %?ﬁﬂ@ﬂt%ﬁ
in this t&biﬁu



TABLE 331

FEDENTIAL BELD BY FIRET-GEADE TRACEEES 17
SAY JOAUUIE COUETYe | |

Bird - BB Eleme, Egdn. w@@@?ﬂ i+ ~Cone f éra
af Sredene Fiem., Prov, & . Life viﬁiﬁﬁ Bine. &  Blph  BoRe™
tial o frim. L ufe

%nﬁbar ﬁf

E@ﬁaﬁ&a SOINE %@a&hﬂrﬁ M@iﬁ m@rﬁ.%haﬁ one %aaehiﬁg ﬂ?ﬁﬁﬁﬂiiam the ﬁaﬁai "
nurber of credentials held by ﬁh@ raspondents 1g 8%, Ssveniy-one r@syﬁméegts

F- e

reported the information which is presented in this tablea

 B¥.F, desiznates the ersdentisl fov t&acﬁi €1 %@ftawlg‘rﬁﬁaréaﬁ eﬁizﬁraﬁa

£t




~

‘ané the pore kinds of credentlnls.

Formal prepargtion. %eachey preparstlon was roportod
by Vi of the 78 who returned the questionneires. On the
sveraze, teachers had comploted 12¢ units, The least formally
cducated teacher reported 30 college pnites 18 teachers had

Fer thiy stuidy it was important to ddscover 1f toacher
preparation and oxperience or the lsck of these guelifications
hg&.a.&iyaﬁt-rﬁﬁaﬁimmﬁﬁip upon the use of manipulative dovicesg.
Fros Table IV by compparing eolums b with soluwwns £, 7, 8y and
9y it 1is noted thet grporience does not secn to heve any
aigﬂiﬁinanﬁ effect on whether or not a teacher uses, makos,
or buys werdyulative devices, Table 1V does shew that Group
A teachers, whe listed 150 or wore units of preparation,
g@a@raimy*havﬁ-&ﬁﬁ use sanivulative devices move fhan tﬁégg
with less prepavation, ?higlmigha subatantiste the theory
that those teschers with most foreal prepmration, through
college ﬁmits woppleted, depend on and freguently s |
conerete teaching devicss iIn thelr arithoetis inatruetion,

I this ie true, it is Likely that those teschers were [01lowe
ing ﬁﬁ@'ﬁﬂggﬁﬁﬁiéﬁ£ @f the Eﬁngﬁ@ﬁ‘ﬁt&ﬁ@»&ﬁ@pﬁ%&ltﬁxt in
arithnetis concerning the making and usze of devicos,

It is ﬁigﬂifﬁ@&ﬂé that toachers with pors tﬁ&imimg by
sollepe units reported ihat they hed more commercial devicos



. TAWE IV

COMPAEISON OF TEACEER FREPARATION, TEACHING ".«’f"--f:;?zzma%, AND USE OF
MAFTFULATIVE DEVICES &Y Sa@ JOAQUIN COUTY | |
| PIBSTCEADE TEACHZES

HERS

1 o 3 i 5 &
Iinits oe 5%eiTBa AVailPSe &Va Y G f;§«~ﬂ:- bﬁﬁm@?ﬁial
of of Taught Total Pupll sent Uged Degices Devices
Frep- Cases 1lst Teachs e in in ?r%s&nﬂ Frosent
grgtion in Orp. Urade Exp. roll, Foom  Hoom im, Foom  in Boom

18 % 12,7 249 38.8 373 263 19.3

26 7.0 117 25,5 37,7 35.6 - 17.2 k7

126 I3 B 1l 2B, 32 26,7 2245 115




| 36
in thelr clagsroome than teachers with fewer completed college
undts, Table IV, pare 35, column @ indieates that an average
of over 8 more eouzercisl devices are Cfound in rooms of the
A Group teachers than of the D Uroup teschers, Sinee these
temchePs of A& Uroup, had pore wnits of eclloge work and hed

highor credentials, they would have better solmries und wmore

sacurity. These ﬁéaaﬁﬁrs'pwé@aﬁﬁﬁ.ﬁﬁ& &a%@ infivence O
"ﬁﬁrgumﬁe school administrators to meet thelr alaﬁﬁraﬁm'nﬁaﬁﬁ
for such devicos, or they nay bave p@fﬁﬁﬁﬁi&& yu?éﬂam@a

- paterinlse. |

It is interosting thet Tadle IV, column &, pape 35,

. ghews thet the € Uroup teachers have made nore devives than
any other group, It may be that this group, belng younger
aﬁﬁ:aias@r to colloge preparsiion for toaching, are worg
avare of how to make and use thely own saterisls,

¥l VPURPOREDS POR WITOR TUACHIRS USE MARIPULATIVE DEVICES
AR BHOWH BY SURVEY

The purposes for use of concrelo naterlals in |
arithnetic t%ﬂﬁh&ﬁg and the depras of lmporianes for partls-
eular wees, &5 roported by 76 rospondents, 48 presented in
Tableo Ve Host teacherz responded mord fully o this spotion
than te any other part of the guestioangires Iiam 1, "Prow |
senting a nev eoncept,” and ltes 1%, "Toeching slow learners,”

wore eheocked sz Ywery lsportest? uses fov menlpulative



TARIE ¥

Pﬁ%ﬁﬁﬁﬁﬁ FOR ﬁﬁiﬁﬁ FINST-GRADE TEACHEES OF SAYN JOAQUIN CODETY
USE HARIPULATIVE %ﬁ%iﬁES :

How ©F

‘ Fespond.
i 3 | - Supplying
?ﬂ@g@ﬁ@s : o A B ¢ Phatings
1e %?#ﬁ%ﬁﬁiﬁﬁ 2 new convept . & 5 5 1 75
2. Clinching & process {Make it more thorouzh} h5 2y 1 71
g, Reviewing a provious presentation 25 3B 11 1 75
ts Testing a pupil's knowiedge ' 23 38 12 5 72
5+ Fetomehing an ides 36 25 10 © 71
&, Used as toys | 2 13 1% 3% 71
7« Gives pupils opportunities for experimenting 3 22 9 3 7e
Zs Teacher demonstration - g5 13 3 =2 73
G ?ﬁpﬁi demonstration e L 37 & 2 70
1C. Uze in group situwatioms - T (. S 73
1i. Use with individusl pupils % oz oz © 71
.12, Teaeh brishit pupils 35 25 19 1z 71
13« Tezch average popils ’ 1 31 9 ¢ 71
ik, Teach slow loarners & k ¢ 1 73
15, Yelp timid purlls gain confidence kg 13 7 2 71
18, Speed wp the learning process S ' 3% 26 7 ¢ &3
l?ﬁ Pt fun into practiee or 4drill work _ 35 26 9 73

48



Furroses A

18, Challenge the gifted child 15
19, Prove az abstract ides (2e1f cheeking) 32
B0, £34 crestivity : o ik
21. Jupress perenis by an upe-to-date dizplay %
. BZe FProvide incidenial rusber Iesching without

formal clnse tenching 38

B0 ghands for YLiitle Imporismes®™
he stands for Yo Iapoviance®

&}i ”‘-&W%ﬁwg‘g o

*ﬁﬁ-ﬁh@-tah§&'ﬁ§“ stands for "Wery Imposptant®
- EEE ekande for TAvarages Inporianes®




59
ﬁaﬁiaaa mu&h-mar@ often then any other use, Item &, "For )
toacher domonztration,” reseived the second highest place for
_#ﬁﬁﬁyuﬁmﬁér%@m%“ V5B | _

T@a&ﬁ&r&-ﬁéwméﬁ to be vndecided gbout the use purie
?@1&%1@%‘@$§iﬂ@$ have for chellenging the gifted ¢hild, fow
teaching bright pupils, and for aiﬁimﬁ‘myﬁéti%ﬁﬁya The 8

temchers cheelking these respective purposes, in vegard to use
of eongrote materislis, seomed to be in close apreement ¢dne
'emmﬁing the relative importunce of ﬁhﬂﬁ@ varposess This could
indieste that teachers have not yot fully explored the aress

of uses to whieh m&ﬁi?ﬁlﬂti?% deviess may be spplled. It
ratheyr ﬁﬁﬁgé%ts that teachers stlll belleve ﬁhﬁﬁ mam$pmka%iv@
devices arg more for slov Loaridrd.

The @%@rééi; patiern of Yable V, pagos 37«38, &ﬁéws
definitely that %héaa toachers nphﬁlﬁ the beliefs ﬁf such
arithmetic suthorltivs as Suelts, Srueckner, ond Crossnickle
who inslet thet learning follows understarding, The wse of
panipulative devices for "Topchey ﬁ@m@nﬁtyaﬁiﬁmgﬁ Yropil
aammﬁﬁﬁratiangﬁ.ﬁ%se in grouvp demenstration,” and “Use by
the Individual pupil as he works glong” are items in the
order that the mejorily of teachers choeched ag “very imporisnt.®

It 43 noteworthy that item 5, YUsed ae toye® and ltem
21y "lupress par@ﬂﬁs bg'ﬂﬁ upwto-ioie dlspiay" were givon
the Fewest warks £or “very luportent® and conslstertly

roeseived the most cheelks as “no luportanes,” This would



40
indicate that teamchors believe that devices in themselves
t@a&h,Ver 1ittle arithmetic &niass uged vnder wise
guidance. In other words, the teschers believe that the

doviess sre in the classroom to enhance learning.

111, COREILEE ATIONS TEACUEEG GIVE 70 THE MAKIG OB

CCETE TARANEE ONET L AVEA oo
-SELECTION-OF DEVICES

The teachers responded to all items listed under the
q¥$$tiﬂﬁ, thow important are the following congiderations in
the é&king or seleotion of wmanipuvlative ﬁevimﬁs?ﬁ The
“angwers to thiz guestion are ah@wﬁ.in Table Vi, Friparily
the teachers believe that manipulative devices must be safe
to handle., Secondly, thﬁf.mu#t ﬁ@t en1¥ eonform to standards
of measurement, but thoy must else be simple ln directions
for operation. Thirdly, ﬁamip&lative devices must be sulted
to the child's needs. |

Table VI indicates that teachers want: (1) devices
that last and &tand up to the use ealled for in ordinary
classroome; (2) eolorful devices made of géaﬁ qﬁality nater~
ialy (3) compact devices vhich are easy to keep in order; and
() those devices with fi@?xhility in their use,

The report for item 10 in Table VI, “Devices $hﬁﬂlﬁ be
only those suggested by manual for the Winston series in use,"
shovs a degree of pfaf&séi@n&l understending on behalf of

the teaches surveyed. They do not confine their use of



YABLE V1

E??ﬁ§@ﬁ¥6§ &F ﬁﬁ?ﬁﬁiﬁ SUALITIES FOR w@ﬁﬁ”& %?E aﬁlﬁﬁ?&#ﬂ COBCREYE -
' &§§Twﬁ2?§ﬁ ﬁéﬁﬁﬁiﬁiﬁ ACCORDIEC T0 gan JOAGUIY
COUE E”EEM E&ﬁﬁ %ﬁﬁﬁk* '

: :%ﬁa of ‘
Fogporndents
- ' : : 7 - Buprlying

, focsiderations - | ' . B ¢ D Eastlogs

je« Urdor ' B 3¢ 5 2 73

2, Compactrioss | 8 27 B3 78

‘3, Quality of materisl Bz 28 3 i 72

%, Durability sh 16 & 2 72

gg Safety and aaﬂigﬁlatiﬁﬁ &6 g' 16 e

6o Conforeily to stonderds iIn measuremert £l G & 1 Fi

£A foot should egual a foot., & Fickel : |
_ should st lesst %erﬁlﬁﬁiﬁﬂﬁa Toe four
aiﬁﬁﬁ of 2 scuars should be a@ﬁ » Eleel
7, Flesidility (It ggg he %ﬁ@ﬁ for more »&ar %1 25 5 1 72
Leds vig inge N S ,

e & iﬁ%lié&i?’iﬁ.ﬂirﬁﬁﬁigﬂs for ﬁp@?&%ﬁ&ﬁ - £ 12 i A Vil

Ga Eiffi@ﬁi%? gulited to grade level - 57 iz 2 £ 73
10, Devices shonlid b only those susgested By , . _ ,

wenual for the Winston series in use b S T X - J. 71

R e e e ‘ s oones

*In the tahle, "A% slands for "Very Imporiant®
#HEe gtandsg for ¥iverage Izportsnce™
#ow geards fop ULittls Inportance

. BD® gtands fop %HEo Imporianee®

Th



devices mﬁly to those sugsested by the present ﬁt&ﬁ&uaﬁﬁpt@d
text for firstegrade pumbers, It would further indicate ;
that a1l th&-ﬁéaﬁ%@r@ undeubtedly uEH ma%@wialﬁ at hand o
olarify guostions as they prise. HSeversl respendents oomnented
that they were m&ingbﬁh®~m&ﬁy devices 3uggéstéﬁ in the text

as woll ss others not mentioned, .

iVe ORNERALIZATIONS OF YBAUHERS TOWARD MARIPULATIVE DEVICHS

Information stated by San Josquin County firstegrade
togohors concerning their resctions shout devices is
- pregonted in Table VII, Swidestly this sestion of the |
gquestionnaire concerned with teschors' reattions sbout doviees
was either confuming or Lrdefinite for 4t brought wore
. individual comments than any other section. Typical sommenta
. ineluded wore: "I don*t think you can g@ﬁ@?&iﬁg@ heape, ﬂﬁéa.
layge an aroa to @%ﬂ%ﬁali%ﬁg“ “Hard to gonerslize," and |
"Homeevads devices fit better for speelfie 4ifficulties.”
Itonm ay “Commereial dovices sre superlior to homgemade,"
vecedved a definitd "No¥ or negative comments in noarly all
cases, - | |

In sddition to thy sg@giﬁﬁ%ﬁ markings fer itom by
"Home~made devices sre superior to cumpereinl,® thore wove
fseven téaﬁh@yﬁ whe marked “We* and three vho marked *Yeg."
Three othors iﬂﬁiu&ﬁeﬁ‘%y their compents that teachers wers
rot Justified in making Yhoavy woodien dovices which raguirg
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TABLE VLI

ﬁﬁﬁﬁﬁ&ﬁaﬁgiﬁ%ﬁ TOWARD MANIPULATIVE ?ﬁ?ﬁ?%m BADE BY THE
¥ii @?a&ﬁﬁﬁ? TEACHERS OF BAY JOAQUIN fﬁﬁﬁ”ﬁ*

ﬁésaén@&mﬁa

ay -Wﬁﬁﬁlyi%@
CeRETioug F L . + 00 nFoymation
By ﬁwww@rﬂiai devines sre ﬁﬂp@?&@r _ T
L to hope-pode 9 1% 1% i 55
b, Bomgoemade devices are superioe o : _
e copmavaial 19 1% 13 57
e, We bave too sany senipulative _ . s
devices in olassrooms I T s | L)
d4 Teasherempde devices take foo : _ _
nuch time 30 1% i b bz
e, We 40 not have onough :
_ penipulative devices L 8e 1l Y 8

| N*Thiéréaﬁié ﬁ%ﬁ%@ fﬁﬁﬁw ?@spﬁmﬁ$ntg
answers wore too varied and gestlered.

#1n the table "A" stands for “Wery Inportantt
284 stands for “Average Importance®
won stande for "Little Importanpey
upe gtends For vHo Importance®

r&y&i@a”baaaﬁﬁa'm



by

ton %ﬁmh-t&m@*“ but "hlas,® said one, "wo sometimes do,"

Blghtoon teschors expliecitly stated by comments in
angver to item o that in thelr estimaticn they 41d not have

too many devices In thelr classrooms, Une fescher sald, “We

“have too wany devigoes amiy—if we fall to wee thex wisely."”
Another respondent r@yzis% with this ﬁﬁ@tﬁﬁ@?%g “Eﬁgg %@ have |

too nany to @iaﬁuﬁp and too much clutter in room.”

An intoresting comment in refovense te item &, "Vonchore
made doviees take too mueh &ﬁm@;ﬁ was the followings 1 think
the aﬁkﬁaxs ﬁh@ﬂl@ bﬁ? wore materials for flrategrade arithe
meties Yoo much valuable time is spest In preparing

matorinls. Sverything I have iz honeenade.*

- . Answers to iﬁ&m-&, "Wa de not have emough manlpulative
devicesy" ineluded seven "Yes's" amd seven “Se's." Rosctlons
to this item were expressed in such rewerke ass "In some
cages noy" "Truey we usually do not have enoughl® e do
nohd® and "I have HHy e ¥ |

the conelusions ovident from the &amy gommonts on this
part of the gquestionnaive might be as follows:

1s TPomosmede devices sorve f@r tooching purponsg
s8 well s conperclsl devices,

s Toathers would 1like more devices snd more time 1o
male devicess

%¢ Toachers have unol been granted sulficlent Tunds
for purchase of comwereinl deviceg.

by Teashers carnot Justify iﬁ@ use of tipe f@?’%&kiﬁﬁ
all ﬁ%@i@%& neadad s
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Yo ERACTIONS OF TEACHERS TOWAFD HOWE TRAINING PO
WORE TPPHCTIVE UBE OF MANIPULATIVE DEVICES

This ﬁﬁeti@n verifies the igvﬁatiggﬁﬂrsa sesumption
that teschers have profited from collope courses, workshops,
grade i@ﬁ@i-ﬁﬁ@%&ﬁgﬁg gnd ineservios ﬁxagmiﬂg, lm'g@ﬁﬁygig

the hely of consultante and admivis

- stressed the laportance of the @ﬁ&&h@l@gi@&ﬁ a@@?wa&h to
‘ numb@ra; ig @@h@i@@?ﬂ& fmeortant. ?yg&&al ﬁ@%w&ﬁt& vade in

réplying to this section veres “Orade level moetings have

wwen most helpful b@ﬁ&ﬁsﬁ'Wé have met nosds without wasting
time®y ﬂﬁyﬂmﬁaﬁg have E@@m aﬁaqmai%%y nat by cousultanta®y
“Havw greatly ﬁpp?@ﬂi&t&ﬂ wﬂwﬁshaya"g e learned the ‘why?
for gadgats whiia~w@ were given time to meke thwmﬁg and "The
@xahamga of 1dess ln mvetings were most héigfulgﬁ

& ta%uiati&ﬁ pf the resvits of thils part of thﬁ survey
is shown in Table VI, It fs significant; as inddcated by
item o, that vost %ﬁ&@ﬁ%@ﬁ‘%@ﬁlé 14ke demonstrationg in
classroos situations on the wpe of wanipulative é@vi@%s.
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rasLE YIET

REACTIONS OF FIRGTGRADR TEACHERS OF SAN JOAQUIN COLNTY 10
| MORE YRAINING FOR HORE RFFECTIVE USE OF
| HAINIPULATIVE DEVICRS

Yo of
‘ Teachors
Hﬁlg wintod frams - & B © @+ Reporting
ae Additional collepe courses 19 10 8 16 | 49
be More inwﬁﬁr?iﬁﬁ treining on _ o
the couniy level 2% 15 6 5a
¢y Domonstretions in & clasgs _
gltvation 38 1k b g1
do My prineipal or 3 fellov teache
ar when I sm aotuslly fsced _
o with a need 18 2 5 4 51
- ¢¢ Orade level meotings with wy
| ﬁriaﬁiyai op aﬁnﬁultaaﬁ 1& 20 9 S0

Xn tﬁ@ tabzﬁ ”&“ atanﬁa i@r ”Vﬁ%ﬁ Imsartantﬂ
upe gtends for Yverase Inportance®
gt gtands for Yidttle Importapcgh
D% ghande Tor "No Iwnortanee?®



s waven Advided dets o oo

g
¥I. REPORT OF THACHWAD CHECKRING RUTRISBETATIVE LIST
OF BAVIFULATIVE DEVICES

in the ﬁu??ﬁy_inﬁtxmﬁ@mtg a represeniabive llist of
wanipulative Sevices was given for the teacher 1o oheck us
"Having," “Using," "Hozo-nsde,” or ﬁ%mmm@rﬁiakgy"maéaﬁﬁ

prad | gwenrt  dwroun s P |
KA SR R udfa B A e e W WA EREE T SLARME RS NS E T SN

' ;praaﬁia&&'imyﬁ&@iﬁg‘&&ﬁiﬁﬁl&%i@n-mf mimbers was iocluded
gﬁiﬁh teachers checked es “Having® and "Using,” ‘T&blm %1
shows this 1ist with the number of times each device wa&
pasked, S . ,

& -place vas g&v@m_in gach provp for the togchey o
- wark if other devices, not lleted, were avellable, When this
.pia@@-waé mapaﬁﬁs the device desoribed wes very similsy to
~ those listed. The manipulative deviees a@&aﬁ te the 1iat of
| eounting deviees were plastic toys, isg dlsep, counting
| boards, box panes, &mﬁ othars whiech veually were nade by the
toacher,t S

It ean Lo seen from Table IZ that the tescher used
those devices wostly made of low cost material, It is slso
evident from theose tables that the deviees ealled for in the
Winston Teacher's Mesval, Doady for Husl

Sk

S8y are predoninantly

3&@@@&@1% e ps 78,



TABLE IX

L RYPRS OF INSTRUCTIONAL MATERIALG USED BY FIRSTGRADE
: TEACHERS IN SAN JOAGUIN COUNYY GCHOOLS |
45 BEPORTED BY 98 RUSFONDRNTS

fhe LOUDT Y LUOVICHS

Separate objects ﬁ@@

Fietoreg of ungronped oblocts Z%‘ Li 41 R N 1
Fletures of srovuped nblects 50 - +E L
- Plzes or dots wngrouped 58 % 27
Dises or dots grouvped &y A 57 &
Toneten gounting frame _

{ohildta) - 33 A 18 18
Teachoy classroom counting . -
~ freame o ' 3 ﬁg 23 g8
Bundred Peud Fram 18 U b
Bundred Spcel Hoard kL 12 ia
Geometric ohiosts 2¢ 18 8
Fop Board 3 8n 6 76
Abacouniter ¥ 7 2
Countipg Bar 13 13 R ‘
Boadiness Bumber Poster 7 53 Ly B 5 §
Gthers 11 31 31 g
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TARLE IX {continued)

Devices , Q&&@garie&_anﬁ_%ﬁmhsr of

Bumberite § £ f
Humber Junble -1& 17 1
Unites, tens, hundrods bead ,
- frame _ 1
Patelh mates 3
Additive Board
#10 Numbor Work Board
#20 Turber Work Board
Place Value Boayd 20
Plove Valuo Charts 39
Plage Value Pocket Charis 37
~ Place Value Counting Meter 2
bomine blooks Lo
Tumbar sorter %
Flaee valve sticks Ll
Abuous (LT I
Comparison charts 15 1k 15
Fraetiorn oharis 15 12 18
Fraction dlscs 13 L 13
voryhody show gard kit 3 Lo 53
Ideal Fraction Wheel - % 3 3
Freotionooy . 1 ¢ O
Geometric Solids and Flgures ke 2 1
Pevices for teaching opdinsls 19 18 19
10 bead fact finder a1 28 g
Fmery papor numbers -2 S g2
- Cloth numbers 15 1k 10
Othors | 7 18 1

Ld SR B
ot
P 3 COND Lak b Tad oy B OO
£
-3
o Chyhad L7400 St

Ba £F Lar Lotabed
= .

| WO S Furan
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TABLE IX (contirued)

ﬁaviﬁ@s

ﬁ; Hea&nwima gﬁvﬁﬁ@a and Fra&tiﬁn&l t .;.  Eﬁﬁmw Qﬂmm@r¢ialw

mm ruler f}’f}-
vayrd stick €1
Lane HOAsUre 18

ﬁﬁat&%&ﬁ" &%
star 5
18

W £

eup 7 §f§
L

19

(2 2 1

Liguid

' : pinte 5
guarts b8
gadion a8

soalen 26 23
balances 3 ]

thernonetor o 52 W

boxes ¥ 13
bushel basghot 3 4
tablogpoons - 23 18
211k eartons 50 Ly

ege carton 56 e
pair socks 25 27
paly shoos 23 pis |
gthors ' Vi &

Lo TEC  FURE LS SN %;
Lad
o

IEEE

§

 Welght

o

L]

§

Temperature
Capacity

f#li

Quantity

g s el

Loy money Wi b
resl money LT+ Wy
stamng _ 7 6
tokens 2 2
pagh reogiater 23 i9

Yalve

L 3N A

elock in room & &
Judy elock 2 30
elock faceon 29 83
watoh 18 17
salondar it h2
ethern L 3

Tdme

3

r s ' ‘
DRI OO0 OO0 OO0 W

§8 ¢34

i
it
£




TERLE IR (continmed) .

Devices | N ?&%@gﬁ?ﬁ@ﬁ ﬁﬁﬁ Eumh@r of

mam tz:amia 28 ok 21 1
Pereoption folding &arﬁﬁ' gﬁ L g@ : g
Bverybody shov cerd kit :g he ' 2
Answer pocketa B8 17 %@
drithmotic games Yz ;W
Bodnne A b
i
8

Hagie plastic ﬂiatﬁﬁ ' _ 1
ﬁthmr genes | I £

Valwﬁr board = 3 2
Hagnetic bosed | b ‘
Coherontulraph G , ¥

- Flannel ﬁﬁﬂ?ﬁwwm%&ﬁhﬁrﬁi g Le L&
Flarnel R@arﬁw»Eggzls 13 12 13
ﬁ&h@ra . O

Lab (I Ty Bnd ok
S oD leny
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the onse marked "We have," "We use," and “Home-made." Since
the aauﬁt?_wﬁrkah@pa ineluvded the making of senipuletive
devices this would imply that the work of the county oonsule
tants and school aﬁmia&aﬁraﬁ@rm hag influensed the classrooms

of dan Joaguin County.

VIY. _ BETORT. OF TRACHENE CURCRTND

g W FAE A RER VT RA G, T a STRE TN 4 et N

SOCIAL BERPRRLIERCES

The rosults of the last y&rt of the ﬁ%&%t&&ﬁﬁ@i?@;
s%atiﬁﬁ iF}§ nfoelnl ?raaﬁi&eﬁ fovelving Mendpulation of
ﬁﬁ@h&?@,ﬂ are tronted in Table X, 7his teble indicates thot
st@aéh@rﬁ ﬁ%@ﬁ n great vany sogial @%@ﬁ?&&ﬂﬁ@ﬁv real and
ammﬁrivaﬁﬁ in t@&a&i&g ehildren nusher mamaeg%a,

The items in seetlon (¥} which were considered
'”ﬂmﬂ%riﬁﬁé ﬂ@@i&l practlices? r&a@iﬁ@ﬁ noet ah@akﬁ Prom thﬁ
tﬂﬂ@hﬁrﬁ in the following orders "Bullding @itﬁ blooks,"
“ﬁaﬁ'mf y&ay*%@laﬁhﬁméﬁgﬁ and *Play store with store stock.”
These itews ?@m@i@@ﬁ e avawag@ af 3% cheoks fw@m the
%a&a&e&a whe wade raplicg,

N The remaining items in segtion (r) ew&wiﬁa%@& LY “w@al
lifa @ﬂﬁﬂ?i@ﬁ¢ﬁ$“ gre also listed in the order im which the
toachers pave noet checks. They ave! eather reoords,®
“aports equipwent f@r‘F*ﬁ;ﬁﬁ ﬂ%ﬁ#ing luneh tichets,® "Uge
of real telephone,Y "School beanl,¥ *Building with resl

moateriale,® and “Soyicg stawpe.Y Thege itomg reesived an



o
G

"?RﬁLﬁ X

(TYPES OF BOCTAL PRACTICES TNVOLVING MANIVULATION OF
NOMMERS AVAITABLE AND USED BY FIRSTORADE
TRACRERS OF SAN JOAQUIN COUETY A8
REPOITED BY 78 RESFONDERTS
SEOTION F

Buying Lunch tmim*&:ss - 36 : W
 $ehool. Bank | - iz i1
Post Office buying stavps | 4 8
- VUpe of gﬂa}f: tolephons o .36 - 35
Use of real tolephone " o a3
Fiay '@%@w and gtore stoek - i | 29
Weather records | | ' S a6
bport squipment for Pe Ea B TR
Buslding vith resl matorisls T
Ballding with blocks ) Uh) k3
Others 4 | 3




AL
average of 21 choeks per teachor replying.

Thoege @@#ﬁmﬁa vorld intleate thad flretegrade teachers
gurg@géfmily set wp for thelr pupils, many lesraning situetlons
| fﬁﬁ experieneing nupber vse, They elso utilize for their
ehildran, éaym&ﬁwﬁay @@@ﬁ?&&ﬁiﬁiag for oumbor supopletes in
natural setiings. It was evident from the comnents added to

this part of the Qﬁ%%?ﬁﬁ%ﬁ&i?% %%m% ﬁa&ﬁﬁ@rg ﬁa%@ & hetter
enderstanding of this type of oxporioned 2 an approsch to
the wnderstending of mﬁm&&rﬁﬁ |

CVIII.  SUMMARY OF DATA PROV BET ﬁ“‘%& CRUSTTONRALRES

ﬁxé&m&iv@ of firstegrede tepehers of Jtockton Feblle
Sehools, 112 questionnnires wers sent to Ban J@a@uﬁﬁzﬁﬁmgﬁy
firstegrade toachers to find out ghout arithuotic devices
and thelr use in firstegrade @%&é&&@mm&¢ Seventyeslght
returng were received whieh voprosented 70 por sent of the
Plrstegrade teschers, Some roturasd @m&a@i&ﬁnaﬁwﬁg it g
inoowplete in cerimin itoms, henee datz reported in serteln
tallos show fower than 78 vaplies. Yore than Y0 per cent of
the teschers taught only first grado, 25 per cont taught
first and second gredes, while remaining teschors bad cone
binations of othar groden, %h@-é%@%&g@ wumbor of pupils
wea 26,3, The entirve tesching experisnce of the teachers
averagod 14,3 yoarss thelr fi?ﬁ%»ﬁ?ﬁﬁ@-ﬁﬁ@akimg axperience
averagoed @»? 3@%&$* Ten Rinde of cvedontisls wore roported



beld by the San Joaguin County filrstegrade t@mahérs@
ipproxinately 63 per cent of the teschers held a Goneval
Blenontery orodential, Teschers® collepe proparation wmﬂgéﬁ
Cfrom 30 uRite to 190 unlis,  (n the averare, teachars had
ﬁﬁm@&@tmﬁ 120 units of eollepe work,

¥ taaah@rﬂ r&y&rﬁimg ﬁﬁ@ﬁ @&hmﬁﬁlﬁﬁi?ﬁ doviees %@

,ﬁﬂﬁﬂ»@%ﬁﬂﬁtﬁ ?mr tﬁ@ tﬁaa%ing @f srithmetic the sverage
‘numbor of déviees per room was 3.8, Toschers in miltie
sraded rooms meed approwimstely ss many devices as those who
taught only one grade, Teschers wovld 1ike BOT® davicos,
wove time to meke deviees, snd more money with uhileh Yo
purchnsé ﬁavim@&, Teacvhers veed many real snd conirived
gituations to teach pumber swperionce. o

The better-tralned teachers obtain mere commoreial
devigos than do ﬁhﬁlﬁﬁaﬂhﬁrﬁ‘ﬁiﬁh less trajrdng. Forpsl
edueation makes a differgros; for the better trained
%ﬁ&ﬁh@?ﬁ;-t&ﬁﬁ@‘ﬁaaaﬂﬂﬁﬁ heving conpleted 150 ovllege units
or woTe, have wore kinds of devices, use move devieos, and
| find more uses for their devicwss, %haﬁﬁﬁﬁ-iﬁﬁﬁnﬁﬁﬁyaﬁﬁﬂ
teachers. .ﬁh@ twachers having coupleted nearly 120 uvnits of
@ﬂi&ﬁge»ﬁyﬂﬁawﬁfiéﬁ.méﬁﬁ more devices snd have less COTRDL o
eial devieon, | | .

Years of tepehing expericnce does not seem to have a
bearing on the nupber of devices used, Flrasteprade teschers
seer to be undecided as to wvhat use manipulative devices



56
‘the gifted child. Teachers ssh that devices be

h&}?ﬁ‘
safe, $%&ﬁﬁ&$ﬁiﬁ@ﬁg aﬁ??éﬁtiﬁ&, S@?ﬁib@ﬁﬁl@g and aasy to
koep iﬁ~é¥ﬁﬁri E@vieas ghould be fl@xiblm in use and should
be swited for demonstration PUrPOSDBE, _
Teachors agree thet bomeemade devicos are as éffﬂcw

tive as ﬁﬁwﬁ@?ﬁial ﬁ@%ieﬁs mraviﬁing &1@% the b&m@wmaﬁa

devices do net ?ﬁquiiﬁ ge@ssﬁ%& tAme iw %hﬁﬁr ﬁa?s%rﬁ¢timnu

Teachers cennot Justify the use of time for makine 2311 the
devices needed for prosentling beglinning nﬁﬁﬁarﬁa

Teschors are cupporting the ﬁttémy% on the part of
consultants and edainistrators to obtain grostest use from
the sugeostions offered in the Stete-adopted text in
aritbewetie for rirst grede, Toschers sppreclate iﬁw'wwgkm
‘gﬁayﬁlamﬁ grade level meebtings that;gi§@ time gnd guldence
f@z deviee w&kimga Teachers approciate the fvrsishing of
materials with whieh to make tmaﬁhiny alds ag neoded, The
study indicates that teachers went the lnegervice tralning
and worksheps which consultents and sdministrators arrevged
for theme

Toachers now reguest that they be piven demonstrations
on ﬁ&ﬁ'@réﬁﬁﬁﬁaﬁiﬂm of beploning nupbors in setusl closse
rous situations, |



CEAPTER V

BUMMAEY UF SURVEY PROCEDURE, COUOLUSIONS,
FROCVMENDATIONS, AND SUCOESTIONS
- PUR FURTHEN STUDY

Chapter IV presented s summary of findings from the

study, Thiz chapter vrosinis &m#uéﬁary'éf'thé ﬁurv@y ﬁrﬁﬁm"“'m“m"“'

eodure, conelosions, recommordstions, and suggostions for
further studlos.

e Thls ﬁtﬁﬁy Q&ﬁ made for

Sumpney of suryey progedure
the purposs ﬁf.ﬁ@%wwmimimgﬁ _
- ia'rﬁﬁat inmportance do firotegrade toachers of Ban

. Josguin County place 3n the use of the panlpue
lative devices for the teaching of arithmotie?

2. Whet manipulstive devices 40 the firstegrade
%a&ahﬁrﬁ_ﬁsﬁ?

2. What ave some of the vsss ﬁam Joaguin ﬁﬁﬁﬂﬁy firate

e Soaeing of Beeinning mamperar | rces in
The introfuction to the questionoairg, the instrumsnt
 fop thiémﬁtnﬂg, requested genersl information frow asch
‘tﬁﬁﬂhﬁ?g The informstion ﬁgﬁ'ﬁg@d'ta determine whother
gradey class zlze, t@aﬁhew.aﬁﬁﬁwiﬁﬁ@a, and toachar WOpATH«
tion wore factors which would hawe a direet pelationshlp upon
the use of menipulative devices, |

An inventory of tescher opinions, concerning avrilhmetle

devieos in genoral, wee mede up from observationg noted singe
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1952 4 review of available literature was slsc nmade to find
- out about ﬁ@ﬁi@@$ gnd their ugo. _@ﬂa inventory cogplled from
these sourees wmg.ima&wﬁeﬁin The inﬁtrwméﬁt to determine thoe
use and importence teschers give to menipwlative devices for
the tesching of beginnivg numbors,
& 1lst of homo-nsde sod compmereislly made manipulatlve

devicen, vas compiled from certain information,® The
regulting 1ist comprised Part IT of the guestlomnalre and wes
used to discover which of these devices feschers had avelle
a@&@ and which materials vere sctually used. This section of
the survey instrument aléﬁ~attﬁm§ﬁ$ﬁ te dizcover vhother |

these devices wore homeegade or comporclally manufectured.

The sixepuge avestionnsire was gent to mll fivet-grade
%@%@hﬁrﬁ of San $maqﬁin,ﬂ¢am€y, exclusive of the &te&%@@m_
Publie fichools, OF tho 112 questionvaires sent, 78 were
r@tﬂrﬂﬁﬁ_ﬁﬁmgiﬁﬁﬁﬁ» In gome Instences the returned ﬂﬁ%ﬁ%iﬁﬁv
nalres wore &ﬁﬁ@mﬁi@@@ in cortalr Ltemspy therefore, labulse
tions in tablew sometiumes showed loss than 7€ regpondents,

. Qonclusions, From the datae of this study the followe
ing eonciusions have doon reschods
R ™ @arﬁ of the ecounty congultants and sdwinlstirvetors

aids toaghors in resliizing the value of ieaching
grithnotie by peans of manipulative doviess.

"i‘ffkﬁ"l@ pages Sheg%,
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2y The pore professicns) training teachers have, the

more they are aware of the values derived from
using oconcrete materials in learning snd teache
iﬁg axithmﬁtiag

3.  San Jompguin County firstegrade tsanhers use

siudy %&a7fﬁ11$wing recommondations sro raded

Lo
2o

Ho

be

e

spoeific tenching alds to glve childven opportuns
ity te dizcover spitheetle idess and eonvepts
that are basic for later sbstractions. |

Teachors want time and inetruction to rostore
dopleoted materisls and to meke nov devices;
thereforey the in-sorvice trainivg workshops in
grithmetio shonld be continuved.

CGollege treiving slementury teschers should of for

workshops through which teachars would have
opportunity to learn to nmsle, ard to wee,
panipuiative devicen.

_%@ﬁ&y showliad be bodgoted for spithmetic devices,

Mudnistrators, eonsultants, and school patrons
shiould be lead to wderstand It lg just as
mpertent to bave soney spent Tor meterisls for
learning srithuetic ag it i for thow to furnigh
glohes and waps for soclial studlesg, brushee and
palnts for ert, snd test tubes and sguariums
for sclence elapsds,

Toschors should seek help fromw shop and art
instroctors, and from parent groups who have
tools and workshops gvailable for the setusl
construotion of meniptlstive dovises, o

Congultants and pduinistretors should consider ways
by which they can best zeot the reguest of
topohers for demonstrstions in hov to teagh
hegiming aprithmotie, The teachers bhave indie
eated these deponstraticns shouwld be in actusl
elassroon situationg, '



&0

‘“’fa Bludy, ﬁhm f@llﬁwﬁﬂg %ﬁﬁieﬂ

&re aﬁgguatﬁ@ Toy fuwtﬂ@r ﬁtuﬁys

1o

25

& 5&%1&&@ ﬁtuﬁy should b@ made of manipulative

dovices used by teachers in seeond and thipd
grade to diseover vwhat use manipulative devices
Chave in th%ﬂﬁ@ﬁ numbor ﬁx@@?iﬁnﬁﬁﬁw

in m?ﬁar'ﬁﬁ juprove the sseriersted ﬁ?@g?ﬁm for

gifted QUﬂﬁlﬁﬂ & study showld be made concerning

3e

ihé- et ahd construgtion ol ﬂm&lé&{:}m@m tive devices —— -

for the gifted ohilds

y eomparisen should be mede of the reles of loarhe
ing in the teaehing of h@giﬁﬂiﬁg arithnotic with

manirulotive deviees snd without wenipulstive
devices. This might é@%ﬁﬁét@&%@ how aff@r@avﬁ
thess toaching alds are.

L gomparison should be made of the uwse of audioe

wisusl aldsy supplementary satorlels, fisla
tripg, and mth@r gonponents of a &aﬁgﬁfmaﬁﬁry
@ﬁria?mﬁﬁt propran by the leads-forpally

prepared tonohey and ihe teacher haviag h@ttﬁ?
formal traindsg. I, ag in the uwse of manipulaw
tive dovices for %e&ehﬂﬁg arithnotie, the better
trained teacher is uveing sove of th@&& techniquey
than the less-formglly prepaved teschery iluvre
will then be need for training in this srea.
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APPERDIX A



THE QUESTIONSAIRE
A GUEBTIONRATIRE OF MANIFULATIVE DEVICES
CUNERAL INPORMATION

Orade you toach — i S LS BRCCLIMANG o

Bumber of years teaching sxperience .
Chock kdnd or kinds of Credontial you held,

Genore) Tlementary . fewentary Provisional

Supervisional e Mmindstretive .

Lint other Urodontials

Below clrele ihe wumber whieh nearest approximstes the nueber
of &aﬁlég&, somoster onite, you have comploted, |
30 o U0 & G0 o £O & 70 = 80 w 90 » 100 « 110 » 1230 = 130 «
M0 = 150 » or more,

PART I
DIRRCTIONS POR BECTIONS A, B, Oy AND D

In each of the boxes below put down the number one (1) in
the box to the right 12 the ltonm ia Yoy Ampog Lo you. Fut
dowyn the numbor W*‘ ir “%‘135:@ iton 1x ﬁf
ot down the ruwbor (3) if the item in of ;;;;,g-;;h;;:@g;;
and put dowr the number (%) 4f ¢he item 1s of gg_;;aﬁy;a;;g

e you.



_ F@&@@mting a may ﬁmneapf

Clineking & provess (make it;ﬁarﬁ thorough)
. Roviewing & previous presentation |
'+ Tostling a pupdlls kﬂﬂﬁi@dg@ | |
‘éaﬁaﬁebing an ﬁﬁ@a R | |

10

1.

12,
13
I,

15,

16,
1%,
18,

19,

204

1o

R

" ﬂgaﬁ ae %&3@
- Glves puplls opportunity for experimenting

» Teacher degonstration

?uyi@ %ﬁmﬁﬁﬁtﬁ&tiﬁm

Use in proup situstions

Uz with iﬁﬁi@iﬂ&a& @ﬁ@ilm

Teach Wright pupils |

Teach average puplls

Toach &low 1@&@&@?#

’ﬁa&?_t&m@é vupils pain confidence
Speef up the learning process

Put fun into prastice or dydll work
Challenge the pifted child |

-Frava'am'@wﬁtréeﬁ ides (zelf checking)

Ald eroativity |
Impross parents by au upeto-date display

frovide ineldentsl number *@aﬁhinr without
forual elass teaching _

¢

ily.usg manipulative devicest

L

TR SOAE.



&e

B. ﬁﬁﬂ'iﬁ@&rﬁ&mt are the f@iﬁ@%img aana&&@rmtiwma in the
m&king or seiection of manipulative devices?

Le

b

e

zg“g.

=4l
ufﬁ

Gy

tolor —_—
‘Compaetnoss | | N
Quality of material —
Durability -
—afety-in-wendpulation PR

Confornlty to stendards in messurdnent, sugh as,
A foet shovld sgpel foot
A nickel should at lesst be aluminum '
The four sldss of & sguere showld bo eyuml, et

AR

e Flexibility (It cab be used for wore than
ong thing) ]

%g Bimpliclty in dlregtions for ﬂﬁ@?%ﬁi$ﬁ  -
9, Diffleulty asuvited Yo grade lovel _
10, Deviges should be only thoge suggested by

- panual for the %imgtmm sorios v ere noy
| ﬂﬁiﬂ% ' U
e ﬁﬂ=$ﬁﬂ@¥ﬁ1 Do You Think

‘8. Commerelsl devices are supevior to home-made ——

by Homeemade devices are superior to conmeralsl ——
¢ We bave %too many sanipulative devices in our

- wlsssrooms —
ﬁg Teacher-nade devices take taa aach time ——

e W do not bave cnough manipuletive devices I

ﬁ, A% » teacher J feel thet I need nove %raimiﬂi ahout how
hig

to effectively use nanipulstive devices, help I
want froms _
8. Additional aﬁli@g@ oourses A
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s':b. E@r@ imm$$?v£$@ %?ﬁiﬂiﬁ“ en th@ aau&ty level I
' éf ﬁ@mﬁmﬁtratiﬁma im a alaga situatian ——
li&q my wringipsl or 5 fellow i@ﬁ@h@r when I & |
o aetuslly f&ﬁﬁﬁ wﬁth # re&ﬁ - ST
c8e Grade level m@etiﬁgﬁ wﬂtk %y yrin@ipal oy e
4000 43 6‘3'{4&1 i@f&g ——-—
PAND . LY -

5&&%@& below i & partial liﬁt of devices wnieh can ha
ebtained commerelally or made by teschuer, teacher and puplls
or with the hely of paroernts. ?Iﬁﬁﬁﬁ imﬁimat@ FUr answer wi%&
& {\/ ) dn the apyrﬁgriat% solumng at the right.

As 'ﬁﬁun%ing ﬁ@?ie@g WhE e Home~ Coppereie
' Pave ... Mse. . Mede . ally lsde

@ké@ﬁt@ suoh ag @@y&r@t@
blogksy butiong %aals
béads, afﬁg%s %iﬁ (53 41
bﬂttl@t@p@; m%%h@xﬁﬁ ete,

Pietures of ohjects 1yt
grouped

:?ie%ﬁrﬁﬁ of obhjoets prouped
Dises or dots ungsouped
Bigen or dote groupsd

Tep~Ton counting frave
(ohildts) , '

%éaﬁhar-@1a$s?w§m.@@un%im§
froame

Hundred Bead frame
- Hundred E?ﬁ&l @ﬁuﬂtiﬁg‘h@&fé

Geowetric @%3@@%@, aub@s;
,tﬁiang3@3$ ol



ke Counting Devices (dontirued)

L)

?ﬁg_ﬁwaré_

Abscounter

Counting bap

Regdiress number postors

s,

Howes Copme
Vade . 8lly,

2

%

cle

o Emmr Jumble

Units, tens, bundreds, bead
frame

¥ateh mpates
Additive Board

‘¥oe 10 number vork board

Foe 20 pumber work board
Flgee value board

Plane value charis

#laew value povket charts

Flace velue counting moter
Demine blocks

Humber sorter

Plaee velue sticke

Abacus

- Comparison Chaprts

Freetion Charis



B Concept Deviees {(continued)

Eﬂmﬁw ;ﬁﬂmmarciw

Praction dises
fverybody show card kit
Igesl Fraction Whoel
Fraetioneor

ﬁmm@%?i_ﬁ-_gﬁﬁliéﬁ %ﬁiﬁ?ﬁgm@&‘ 00

Bovices Tor teaching ordinals
A0 besd fact finder

Bmery peper mumbers

Qleth nombors

~ foot ruler
yapd atick
tape ReBSUTE

Dletanoe

Llguld = OUp
o pints
gquarts

Eailan

. Heleght - sealog
_ halanees

Temperature~ thermometer

Cupselly - boxes |
, _ bushel hasket -
tabliespoons
-mﬁlﬁ mmr{@ﬁa
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a, %ﬁssurimgzﬁﬁviﬁms_anﬁ . he %@ ﬁ@m@» ﬂ@mmareia

Quaﬁtiﬁy « gpp ocarton
prir socks
pair shoes
othorsg

Value - Loy money
real money
gtamps

A s L i

R R LD T o o e e e e e e ot e s s e e e e e o

aaah ?@@iﬁ%@#

Time = gloek 1o room
Judy clock for
demponstration
Dloek faceos for

pupils
wateh
ﬁﬁ3%ﬂ$ﬂ? »

- j_ b
Ferception folding cards
Bvarybody show card kit
Anawer pockets

Arvithmetic games

Spinno

Magice plastie slateg

Cther pames (indicate kind)
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%, Boapds with Adhesive . We We FHomee Commerelslly
. e 898, U508 Nade, bade. ..

Yelour beard

Magnetic bogrd
Cohere«-0-traph
ﬁiémﬁﬁi.ﬁ@arﬁ;wﬁﬂaﬁh&ms# sdge

?Iﬁm § ’L mﬂrﬁmmpup gﬁiﬁ@ e e i e e e e ¢ o oo e o e e S e e e o e e+ e

- Euyimg luneh tickets
Hohool bark

Post ﬁffia@ bﬁfiﬁg stanng
' lige of play telephone

Use af roal telsphone

Flay 3%@?& gnd store gt@ﬁk

¥oathor rooords

ﬁ@ﬂf% eguipment gammﬁ for Pob,,
_.aﬁiiaing with resl material
Building with blooks, ote,
Uthoers
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TRE LETTER 70 CONBULTABTS o

20 E._ﬁam Lane
Lodl, Californias
Jarmaary 20, 1958

Dear Ban Jﬁ&%ﬁim,ﬁﬁﬁﬂﬁ?'ﬁﬁﬁﬁﬁit&ﬂﬁ%%

Filrstegrads Voachers in seking ihe srithmetic progran for
ehildren meaningful, Teachers are profiting educationally
from workshops, grade level meotings, preparod outlines, all
of which opphagize the impertance of a peycholoplcal approach

to nunbers.

The laborstory method iz hriﬁﬁgmg into use & great
many kinde of manipvlative devices, hone-pade end commevrcial,.
It seems vemsunable to boliove thst at this time there would
be value in a study of vhich kinds of ppnipulative devices
are setvxlly in flrstegrade rooms and vhat uses ave being
nade of sowe of them. Alsog how are the teachers rescting
toward manipulative devices for use in tesching wrivery
arithmotic, ’

Could I have your cooperation for such a gtudyty 1 am
enclosing the cusstionnaire I propose to wee, If you have
&ﬁ@%ﬁﬁi&ﬁmﬂ for revisions of the gueetionnaire I would like
te have them, The Tinel forw wi;% be sent to 211 flrste
grade toachers in this county.

 Wr, Hawmilton Hodgson has piver his eﬁmaaﬁt for the
gtudy which T ap dolng uvnder Dr. lioyd Bing st the College of
the Pacifie. Fay 1 hear frowm you soon regarding the guestione

naire and vour intorest in such 8 study,

Elnoorely,

(Vrps) Syivia Osborne
Firstetrade Teacher
Ceorge VWashington School

San Joaquin Ceunty Consultants have dene puch to sssist
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THE LEPTER TO TEE TEACHRRS

20 &, Hap Lane
lodl, Celifornla
Jurupry 20, 1958

| Dear First-Crade Yeacher:

This ig from one busy privary elessroom teacher to
anothers

_ The purpose of this quostionmalre ig to find out

the kinds of manipulative devices the firgtegrade teachers
of Han Joaguln County have avallable in thelr classrooms. I
slao wish to know hovw first-grede teachers react toward
manipulative devices for use in beginning erithmetie, Will
you help me to make this study by conploting the enclozed
guestliomnalre and return it in the encloged relfwaddreassed
envelops? :

_ The county supoervisors have shown conslderable
interest toward oy study and hope that the regults will be
of some use to them in thelr work te help you. Your nssise
tanee is grestly apprecliasted. ' -

Bincorely,

{¥re,} 8ylvia Osborne
, Firet-grade Toscher
- Geatrpe Washington Sehaol
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&ﬁhﬁ?lﬁ?&L DEVICES LIBYED BY THE TRACHERE

A« Counting devices: ,
Countine hoards with dizes
Targe animal shaous {4 €, tall) '
Bumber boasrd with rings R,

Plastic cars (From mmﬁmm Buto Coed
Tap dises :

Bomg-made bhox geses

Commoroial rames

By ﬁ&mﬁﬁpt &@v&ﬂ@ﬁa
Flocking nubbers
flothes pin gape
‘Fop bottle osps
Epal cakwesy ples, spples, orancoes, and a&wﬁu&ahﬁs
Aootate pm&k&t mark&ﬁ wi%h cravons
Homeenade gamos
ﬁbmaruus ponmereiel box punos

L9 :ﬁ#aauring doevices:

' Times Alarm closk
- Cuehoo elock from Switzerland
Hour gissa
Sun A8l

De Soclal Practices Invelving Manipulation of numbers:

Special seles, cske, candy, uvie,
&@ilin* tickets
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