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CH APTER I 

I N T R 0 D U C T I 0 N 

An environment of meage r st i mu l at i on can ret rd or d i s

tort a chilct• s develop me nt, accor ing to Chi l d Deve lo pment 

specialists in the Office of Chi l d Deve lop ment (1 8 ). The 

ne ces sity of developin i nt e rv en tion pro gra m es i ned to 

r erned y id ent i f i ed educ t io na l ef ici ts ha fo r m ny y rs 

be e n n eg l e ~t e J by the pu blic schoo ls. i t h the g ro~in r e co -

nition tha t the ele me ntary schoo l ye rs m y be to o l te , 

current focus has mov d to i nclude l so the p escho o l d -

c tionc: l pro g am . He Start is t he m ss iv fe 'e lly fun le 

program des i gned to brin th e nat ion• s reso r ces t o be ron 

the vit 1 pr es chool y a rs, co mb inin g me 'ical , nut it i ona l, 

socia l service and e catio na l reso rces . 

Tod d an d Heffern a n (17) stated , as t he tota l c hil is 

nurtu r ed , b inging hi r to th e po int of expected m turat i on l 

let e l, co gn. t ive dev e lop me nt beco me s an i nteg r a l part of hi 

tota l develo pm ent . The child •s mental processes expand , en 

hanc ing his a bili ty t o t in k r easo n , and speak cl ea rly . The 

appropriate numer ic a l conc epts beg in to fo r m alon g vith 

other necess ary cog ni t iv e skills and is fundamenta l to the 

s t a+ e of r ead i nes s f o so-c a l l e d 11 for m a l l earn i n g 11 
• 
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integral part of the ass essme nt of the co gnitive glo wt h of 

preschool children i s their conc e pt of nu n be rs--the founda-

tion for f uture mat hemat ical co mpete nce . 

Th e inv est i gat or, in surv ying li ter ture pertinent 

to the de ve l opm e nt of nu me ic a l concepts of young child en , 

recognized th fundament l in f lu enc of environment nd 

me nt 1 sti mu l tion . A r e vi e ~ of m thods a n techn i ues for 

consolidating and dev e l oping numer ic 1 cone pts in the pre -

schoo l years appe red ppr opri t to t hi st dy . 

REVIEW OF LI TERATURE 

.H i s t o r i c a 1 B a c k g r o n 

Smith (15 ) tr ce d the ori g in of nu mb rs befor t he 

t i me of Thales (c . 600 B. C. ) . ccor in g to r e cords th i 

phi l osopher tug t cer ta in of the e l ementary properties of 

n u m b t ' s i n t he I o n i c S c h o o l , o f ~~ h i c h h e w s t h e f o u n d e r . 

Sm i th further asse rted that the f irst s ccessful effort in 

the pr ep aration of an expos ito y treatise was made by Eucli 

(c . 300 B. C. ), wh o sho we gr eat genius in syste ma tizing 

111 a t h e m a t i c a l k n o w l e d g e . A p a r a d e o f c o n t i b t o r s s h a e 

the ir find in gs , to giv e ma n the funda mental processes of 

the nu mber sys tem . Figurate nu mbers proj ected by the ree . s 

gav birth to ge ome tric shapes th' o gh the syste m of py ra -

mi da l and sphe ic 1 nu mbers . 
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Todd an Heffernan (17) referre to mathem tics as the 

science basic to all other sc i ences , bee use of the funda-

me ntal role ma the mat ics plays in the funct i on of other 

sciences. Acco rdin g to Gese ll and Ilg (5): 

Ti me , sp ce , nu mbers,form , t xture , co l or and 
causa l i t y ·--th ese r the ch i e f e l em e n t s i n t he 
wor ld of th i ngs in which the c il must fin him
s e l f ... he cqu ir es his co mm nd of eyes h n s , 
and feet . In tl is mot or experienc he l ays th 
foundation for h is l ater jud gme nts nd conc ept . 

One of the objectives of po i gnant interest ref l ecte 

by the e Sta rt guidelines (1 8 ) i s i mp ovin th ch il d 1 

me nt a l proce se s an sk ills with p rtic l r a tt ent · on to the 

growt h of conce pt u l sk ill s . rowth being bo t an it -

tive and q a litativ e , dcco din g to Breck nrict e an d in ce nt 

(l), a child rea ches l eve l of m turity thro gh n o ly 

seq uence of cquis i tions . Hi s grow t wil l be or rly -- the 

p oduct of i 1nate gifts of inh erit nee enh ne e o modifi 

by his experiences . 

Sp eci a ~ i sts from the Of f ice of Chil Development (18 ) 

concended th at the Head Start Pro gr m fos e rs the ide of 

1ot iv ~ t i g w~th in th e childr en the proc ss of ere t · ve think 

i ng . Thro ugl this process co me s the ab ility to chan e tti -

tudes, s kill s and i dea s . 

Cr eati ve thinking enhan _es the p oc eduros o : readi -

,e ss to r ecei ve an i dea , bility to enlarg .... , illu r.1 ination of 



thought , verific t ion of the fact s an d , fin ll y , co mmun i

cating with cl ar i t y the precise fin ing. 

J e rsild (8 ) ma in ta in ed that e c h child h s his ow n 
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pattern of develop ment . Rea in ess to l e rn cha nges f om day 

to day s a r es ult of biolo gi c 1 m tura t·on an d d il y e x-

periences, e nh anc in g un derstanding of the r l at ion sh ip be -

twe e n gr owth an d l ea r nin g . Refe r ences made t o physic l 

growth we r e desc ribe as the norm l changes i th in a hea l thy 

child such as i ncre se in he i ght , we i ght or st ructu a l 

chan ge of the org ni c systems , hile co nit · ve gro~th e -

not s modific at i on of be h vior th t h s co me bout by 

vir tu of experience , use , or exerc i se . The next ter. con -

ce rnin g develop me nt i s mat uration , d i_ expre se by Jer 

s i 1 d the process of ipen i ng , of movin g to r f 11 e r 

deve l op men t of the potentia l s of the or gan is m thus ma/ in g 

a d"stinction b tween ch ng s ffecte by l ea rning . Final l y 

Jersi l d sa id: 

Th e chi l d 's educat i on begins at birth , if 
not before . uch of this education take s pl c 
through count l ess cont cts Jith his dai l y environ 
ment th t a e not ef init e l y pla nned ; but from t he 
very begi nning much of is env iron ment and ma ny 
experience<> d .... si ne to promote his d elop ,en t 
are con tro lled 'y his elders . The h ge bu get s 
involved in the forma l schooling of ch il 'ren ep re 
sent only a s ma ll fract i on of the tota l outlay of 
ti me and mea ns de vo te d to the training of c hi l ren 
fro m early infancy . To ma -e this investment yie ld 
the best returns for a ll co nce rned to prevent t e 
discouraging effects of failure and tom /e the 
best use of the s t i mulus of success, it is i -
portant to t r y to adapt the chil ' s t· inin to 
his gro ing ab ;l ities . 
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Exp lor at i on of Method s 

In the pres e nt ed uc tional system , most emphas is has 

been plac ed upon the l ea rni ng of fact in form t i on . The 

ab ility to question , to seek answers , t o find ne1 r e l ation -

sh ips, are qua li ties ta t are gener ll y not t ught . Throu h 

c r eative thinking t he bility to i sco ve r n sea rch fo r 

a ns,tJe rs i s e ncour ge , r ther than w it for th teache r t o 

gi ve answ e r s a nd dir ect i ons . Accordin to Erikson ( ) eigh t 

spe cts of creat ivi t y have emerge from the studie of the 

rts and scienc e s. Those e i ht spects 

l ) 

2) 

3 ) 

4 } 

5 ) 

~ens itivi ty i s the a areness of probl ms , 
attitude n feelings of other people , an 
to experiences of living . U5ing the yes 
not only fo r se i ng but obser 'i ng ; e rs not 
on ly for hea ring but li st e nin ; h nJs not 
o n l y f o r t o u c . i n g b u t f e e l i n - -· a 1 l a r n e c e s -
sa ry f or sensit ivi ty . 

Fluencv i s the abi li ty to produce l a r e 
number of i deas in a short perio of time , 
being able to thi nk rapidly and f ee ly . 
Both verbal and non-verb l are a pa t of 
f luency. The creative thinker 1ill h ve the 
ab ili ty to produce numerous so l tions or 
ideas on prob l ems . 

Fl exib ili ty is the ab ility to adjust qu ickly 
to ne w situations or to ch nge rapidly in 
one 1 s think i ng . 

Or i gina li ty is the ab ili ty to think of new 
or nove l responses and is the opposite of the 
us ua l or accepted . 

Re-o r g ani z e or ~- d f i n e i the a b i l i ty to 
arr ange ideas and shift the uses and fun ction 
of obj ects , o to see them in a new lig t , 
but fo r new or different purp oses . 



6) Abstract is the skill of analyzing the various 
parts of a probl em or seeing specific r e la
tionships. 

7) Synth e siz e is the ability to c om bine several 
elenents into a new form or wh ole. 

8) Or ga nize is th e ability to put parts to ge ther 
in a meaning f ul way. 

Klausmier (9) listed four principles for e ncouraging 

creativity. These principles a r e : original expression, 

flexibility, allow ti me for creativity to un fo ld, an d pro

ductivity. 

6 

Heff e rnan and Todd (6) sta t ed th t fi ve -y ea r-old chil-

dren are r ead y for only a fe w expe ri ences on spat i a l and 

quantitativ rel at io nsh ips. Th experiences ar hi hly i -

portant a nd bear en dless r epe tition in f ir st on sett in g a nd 

then anoth e r. In he l ping children dev e lop natur 1 cone pts , 

the teach e r is c a r efu l to use ter ms correctly and to en-

courage th e cl1ildr e n t o do li kew i se . The distinction that 

ea ch child makes depends on his abi li t i s. Each chi ld is 

helped to un de rst and more co mpl ete ly by hearing terms us ed 

correctly. Tod d and Heffer nan assert ed tha t when the child 

is ready to cope wi th distin cti ons, the correct pattern s 

help him s e t his ment al patterns in or de r. For i nstance , the 

teacher co nstan t ly use s ti me concepts: ''We have only 10 more 

n i nutes. Let's finish wha t e are doin and put a~ay ou r 

things.'' The t i me conc ept s hown in th i s dir ect i ve gives 

ch ildren a n idea of i mp ortance of the time i nterva l. 
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Deal and Maness (3} reported a study conc erning the 

teaching of mathematical concepts in the University of 

Georgia Laboratory School. Nur sery and kindergarten teachers 

have been giving mathematical conc epts to childr en but may 

not have been aware of doing this, nor able to co m1 unicate 

their goals to others. Upon analysis of the procedures used 

by these teachers, the findings indica ted that the teachers 

had not thought primarily in terms of a content a r a such as 

ma thematics, but taught nu mer ic a l concepts in m ny ctivities 

not scheduled in a planned s eq uence . The te ch ers perceived 

the richness of the ac tiviti es but ve very broad g neral 

concepts conce rning what was being presented . That the 

teacher should be aw rea d ab le to co rnmun ic te gene ral con 

cepts to o the rs is funda ment al . The teache r must be able to 

corre l ate the general conc epts of broad expe ri ences , for in 

these l ay the found at ion for the mo re spec i fic , ab stract 

concepts that will be pro min e nt in l ater experiences . 

Jersild (8) maintained that through l earning , the gr ow

ing child acquires co mpetence in usin g his resources for do

in g , thinkin g , and feeling an d establish i ng his unique sel f

hood. Learning is influenced, and in many 1ays li mit ed , by 

provisions in the external enviro nment . 

Pia get (12) proje ct ed that mu ch of the know le dge chil 

dren absorb is best ac quired by explo r a tion i n the real Jor ld 



whe r e th ey may fr e l y , actively, const ruct the ir vi s ion of 

r ea lity, r ather tha n be pas iv e ly in tr ucted . A nat ur 1 

appr oach t o chi l d develop 11e nt is a voca te . 

!~ e t IJ o d s Q.f_ T e c h i n g C onc e p t s 2.f ~ 

Ovitt ( 11) stat ed t 1at a know l e ge of t i me co mp rises 

mor e th an kno win g how to r d w tch , fo th is i s fin 
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step , sy mbo l ic of mor e concrete understan ing by a c i l of 

hi m e lf. Ti me r ep r esents the p st present an futu r e . Th 

use of ords or symbols den otes t e p l ace me nt oft' e pe rson 

i nt o a vast s e ue nc e of events . Preschoo l chi l dren r e ju t 

beginn i ng t o discov er th t they hav p st as w l l 

future . fi:l i ting fo r a turn on the s 1in is i ncomp e hens i bl e 

f or young chil ren, wh ich clear l y po in ts o t the t sk yet 

ahead of the m t o co mp l ete ly un d rst nd the co mp lic ted sym 

bo l syste m of da ys, v eks , months hours, min tes and secon s . 

Ov i tt furth e r related that the first und e rstan able sequence 

of time that a preschool group retains is night an day , 

fol l owed c l o::> e ly by nap t i me or m-..altime . 

Thr oug .l the presentation of pictures fro1 th pre 

histor ic era , in con tra st to those of present day env iron 

men t , Todd and Heffern n ( 17) reported the pr oced ur used by 

one tea c her as a means for e l ping chil ·e n unde stan a 

po int of t i me . Another teacher use birthdays beca se of 

the i mportance a c hild us ual ly attache- to this occ sion . 



At the first of each month the teache r sks : " ho has a 

birthday this mon th? 11 Thus , the st ge is set for gui ing 

the c hildr e n in watc hin g the c l end r as the birthdays p

proach . 

Two oth e r exper i ences offer e by To an Heff rn n 

(17) in d ic ated how the t cher sh red numbers with roup 

by the use of an o l d alarm c l ock . Usin the t i n 
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explanat ion was giv e n th t the clock woul rin fter short 

nu mbe r of mi nutes . Anticipatin g the rin n of th clock 

ga ve an opportu ity t o discr i min ate bet\ n sho t p r·od 

of t i me and l ong on e . The second exper i e nce i nvo lv e d 

ca l endar vJith l a rge nu mb rs in vhich a se uence of p osp c

ti v events to co m were intro duc~ . If the c il e n c ose 

to watch bird s , a bird se 1 wa l ace on the ate e ch day 

a chi l d re port ed seeing a bird . Thro h d ily us e the 

ch i 1 d r en sa 1 the he 1 p f u 1 ness of the ca l end r and they o b-

erved the days of the wee k s 1e ll as the s q ence of he 

nu mbers . 

of T e~c hing Co nc e pts Qf Spa ce 

Ovit t (1 1) proj ct ed the be li ef th at pres c oo l c il dren 

b g i n t h e e x p 1 o r a t i o n o - t h e ·1 o r 1 by 1 e a r n i n g o f h i s i m g e . 

Seeing t he r e flection of himse l f i n a p ddl of at 

mirror o. a photog aph moti ;at es a co mpa rison of form\ ith 

other people and thin gs . Feeling s ma l, so meti me s l a r ge, 



the re co m s f i nt l y 

shapes . 

r eve l tion of gr adua t e sizes nd 

Heff e rnan and Todd (6 ) cont nded th t new 1 ea rning 

oppo rtuni ti e s prevail when young children l e r n to rel te 

themse l ves to a new situat i on such as iscoverin t he is

tan ce between nur sery s cho o l nd ho n Fe r of becomin 

lo t becaus e of e nl ar ed l if sp ce , c n r e t ly ffect 

ch ild. Th id enti f ic t i on of l andma ks urin g the trip 

twee n school and home is suggested in or e r th t the chi l 

ma y beco me f mi1i r wit h th oute . 

'' How a re ba lls and or an a li ke? O\ a e b ll n 

1 0 

a b u ·i l d i n g b l o c k d i fer n t? '' Thes e r e so r e o t h e t ions 

a- ked by the teacher , acco i ng to luck (7) to ac u i t 

preschool c ildr en wit s a es of f ili r obj cts . A is -

l ay of a mobile construct of sev e l geomet ic hape 

offers a view of th contrast form and soon the ch il dren 

look aroun their en viro nment t o find replicas of the . 

Accord i ng to Todd and Heffernan (17) , t e cho ic e of 

words us ed by prescho ol children revea- t heir cognit ive ad 

va nc ement in r elation to sp ce . The use of ~ords s c a s : 

sm ll, tal l, big, little , fron t, b ck , ong , s ort , up , 

dow n , in and out giv e s a cue to the teacher tl at contrasting 

l enents are be i ng reco gn i zed by a chi ld . 
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Robin s on . and Spode k (14) p esente the theory th t 

stresses reco gni tio n of f i t an rr ngement of objects s 

well as the fact that f it applies to funct i on an conta i n

me nt. Childr e n l ea r n to r ecogn i ze the symetry 01 ma tch i ng 

pairs in obj ects an d l i vin g th i ngs whi l e v lopi 1g cogn i 

tive directions t hrough contr st i ng wor s such s : up , ow n, 

forward, backw a rd, l ft , r i ght . Fin lly th concept of di s 

tance and dir ecti on conge l s . 

~e thods f or Teac hing Nu mbers 

Ovitt (11) asse r ted th t uantit t iv e 1 arn in of 

ma th ema ti cs f or yo ng chil ren beg i ns ~ith th th in kin of 

them s e lv es and then another, n exa mple f more th n one . 

Ex peri en c e wit h things in series i s goo prepa at ion for 

l ea rnin g t o c ount . Str nge (16) believed th first att mpt 

a t coun t i ng f or c' ildren i s primitive in nature, a na mi n 

process . 11 0 n e 11 bec ome s the name of the f i s t object i n a 

r ow , w i t h 11 t \v o 11 r e p r e s e n t i n g t h e n a me o f t h e s e c o n d o b j e c t , 

an d conti nuin g unt il the ro w of obj ects are co mpletely na e 

D e a 1 a n d 'I a n e s s ( 3 ) s t a t e d t h a t a f t e r a c ' i l d c a n m a k 

global co mp ari sons in varied 1ays , the ability t o match ob 

jects in set s beco me s apparent . Co mpar ing t·o sets revea l s 
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t o t he child t hat t hey do or do not cant in th e same nu mb er 

eve n t ho ugh the nu 11be r ma y be unknow n . De 1 an d r ness 

poi nte d out t 1l at : 

1n a ke a 

Th e child 11 y use t he word f iv e nd t hi nk 
he unde r s t nds 11 f iv e 11 i n an bstr ct Jay , 1he n he 
i s t hinkin g only of the fi ve c n l es on hi s bir t h-
day ca ke . . II nee s m ny spec i f i c oppo r t uni-
ti es to dea l wi t h numbe s uc1 s f iv e -- f iv 
marbl e s, fiv e f i nge r s , f i ve bl ocks , n to see 
how 1 a ny pa r ts or rrang rnent ••f· ve 11 c n e 
bro -e n into . 

Todd and Heffe rn a n ( 1 7 ) stat ed th t t ch 

point of showin the c 1i l dr e n the me tho i n 

shou l 

i c h 

nu mbers a r us ed such s : co n t i n ) the c l ock c len 

t e lepho ne . On a wa 1 ' th ou gh resi cnt i r she 

p o ·j n t ed out t ha t each house i nu mbered . To r 1 at th i s 

0 

e v i denc ~ t o th e ctu 1 exp rience of the chil the question 

is asked, '~ D o e s yo r 'ouse at ho me h ve a numb r? Yo look 

a nd s ee vJh n yo u go home today . 11 ~e l i zing t e i mp ort a ce 

of th es e s i mp l e expe ri ences , the teacher capit i ze o the 

quant i tative a spec t of every ay s i t ation s . 

0 THE PROBLE 1 

The pr e se n t st udy was n ertaken to assess the effect s 

of the Wa co Head Sta rt Program on five year ol d ch i ld en i n 

th e area of nu me ri ca l co ncepts . ume ous studi s i n t e 

f i eld of t e ach i ng numer i ca l conc epts to young children of 

midd l e cl as s fam ili es exi st , wh ile 1 ;stin s of presc i be 



methods for te ch in g numerica l concepts to c il dren f rom 

dis ad vantaged f mi li es re li mit ed . 

Youn g chi ldr e n l ea rn fro m their environme nt . The 

1 3 

knowledge absorbed i s acq uir ed though exp lor tion of the 

wor ld about them . Fro m s uch experiences come t he r e lity 

of cognit iv e deve lo pm e nt . The ffec tiv en s s of inst uctions 

received determ in es the abi li ty of chil r n to r e l te to 

their surrou ndings . 

For many y e r s b rri ers hav ex i ste t t p e vente 

children fro m i sadvantage ho mes f ro m adj st in to s ch ool 

s i t uations, hence i mped ing th natur 1 m t r tionc l growth . 

The stereo type situ at i ons i n env iro nment pup il- t che 

at titude s and i nterest , mot i v tion of l e son an object iv es 

va lu e s an d ski lls l e rn e , proved to be ineffective in p o-

ducing th e des ir d effe ct . 

The l ack o f pro pe r in struction in n mer ic a l concepts 

during presc ho ol years b~co me s handicap fo future m the -

rna tical ca mp e hension . The s l o ·1 r ea li zation of abst r ct 

truths by young chil dren necessitates rrore s pecific met ad s 

in teaching nu meric a l concepts to disa dvantaged pres c hoo l 

children . 

l ) 

The specific purpos e s of the st dy •ere to : 

Exam ine met ads of t ach i ng nu me ical con 
e pt s to five ye a r old childr en . 
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2) Analyze the pro gre s rna e by ch il dren whe n 
sp e ci f ic met hod s 1 re employ in the led 
St rt Program in Waco Tex s . 

3) Ide ntify po ssibl leficits in teac' ing 
numeri c a 1 conc epts to f i v yea o l d ch ildr e n . 

Th inv estig to r of th p esent st u y utternpte t o 

define and eva lu at methods of te ching numeric l conc ept s 

t o childr en in the Waco H. Sta r t P o m. 



CHAPTER II 

P R 0 C E 0 U R E 

Num e rical conc epts for sc oo l re di ness r e r eg rd ed 

as funda menta l to the chil d ' s trainin t th e pr sci oo l l eve l. 

The child' s intro duct ion to numbers in a f r m ~ork of k no~n 

and famili a r materia l s that a pp e r t o be mes r th e r than 

tas ks is a ba sic ch a r act ri st ic of nu mbe r ctiv i t i es i n t e 

Hea d Start Child De ve l opmen t Progra m in co , Tex s 

For thi s stu dy , ma ny situations i n wh ich t e child e n 

\~te re bein g i ntroduced to num e rs \ere obs e r ; e . Seeki to 

co mpensate for cu l tura l deprivation , the teach r supp li 

ex tra enrichme nt in a ll activ iti es . 

Si tu a t i ons i nvo 1 vi ng one to one correspondence \-J • e 

i n trod u c e d f i r s t . By the us e of the game 11 us i c a 1 C h a i r , •• 

t h e c h i 1 d r e n \v e r e d b 1 e to a s s o c i a t e t ems e 1 v e s ·J i t c a i l s . 

The chil dren were d irec te d to march by mus i c round a ro 

of c ha ir s 1ith th e backs pl aced a l ternate l y to the front and 

ba c k of one an other, usin g one l e ss ch ir then ch il dren 

p a r t i c i p a t ; n g . A s t h e m u s i c \'I a s s t o p P e d , t . e o b j a c t i v e a 

to sit in the ne arest chair . One p l aye r ~as always without 

1 5 



a c h a i r , h e n c e t h e c o n c e p t o f o n e c h i l t o o n e c ' a i r \<.J s 

inescap ab l e . 

1 6 

Usin g i ndivi dua l flannel boards , pictures of o jects 

such as; an equa l number of dogs ant.! ones , bi r ou se nd 

birds, r ab bits an ca rrot s , a realiz a tion of on t o one 

correspond e nc e was enhanced . Hh n these pictur s e e 

pr op e rly matched , c h a n c e f o r o n e to o n e n urn be r e l a t i o n -

ship was offer ed thro ugh visual insp ec t · on. 

S o m e o f t h e t a g e s o f c o u n t i n \v e r : r o t e , e n u m r -

t ion, id entific at i on , repro uct i on compari on n rou in 

From t e~e stag~s methods for projecting o in l and c r i

n a l n u m b ,~ r s J e r e u s e d . 

Th e rot e meth od of counting throu h th use of fin e r 

plays, rhy me s and games introduced number names in sequen ce . 

After a per io d of t i me , roll ca ll g ve an opportun ity for 

countin g . An examp le of a uestion asked\' s 11 
ov-1 ma ny 

girls are present? 11 So me other situations used for co ntin 

were, the number of children to dra ma tize story , children 

v1ho wa l ked to scho ol, stripes in t'e flag , lon str · pes 

short stripes, pe rsons i n the fa mily and ma ny other object s 

fami li a r to th e env iro nment . 

An experience in co unting sou nd s an mo ve ment was i ni

tiat ed . Sounds or move ment were mad e first by the teacher 



1 7 

and l ater by a ch ild . At f ir st child1en l oo ed , l istene d , 

and counted. L te r th e same pr oc e ure s don i th closed 

eyes . 

With typ ic a l acti vi t i es as d cribed bove ch il r n 

were l ea rnin g to for mul t e nu merica l concepts in t r ms of 

how ma ny, how far , ho l ar e or sm ll. Reinfo rc ement occ u r e 

as t e c hil d was ab l e to id ent i fy s i m"l n ter i a l n num -

b .rs in hi s ho me as wer encount r e in the l e rnin g e nviron -

me nt of the He Star t classroom . 

THE SAt'lPLE 

D ta f or the s tudy we e collect ed fto 1 0 fiv y a r 

o l d chi 1 d r e n _ n r o 1 l e d i n the r co He a Start Pro r ,, . The 

ages ranged from 5 . 5 to 5 . 11 years . Ho rne environments of 

a ll rhildren we r e i mp ov r is ed nd offer e li mi ted expe ri -

en ces an d opportuniti es . Low inco me sub-stand rd ous in g 

i nadequate nutr ition, and negl ecte d medica l an dent 1 nee s 

classified the fa mili es of thes childre s disadvantage . 

The -a mpl e includ ed three ethnic gro ups . Co mposition of the 

gro Lp stu d i ed , a cco rdi g to raci a l roups ~s sho~n bela· : 

Ra ce 

Neg ro 
1·1 e x i c a n Am e r i c a n 
Ca ucasi a n 

'umber 

62 
2 
1 

Per cent -----
62 . 0 
2 . 0 
l . 0 
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I N S T R U ~1 E 1 T A T I 0 N 

Th e Preschoo l Inv ent ory was use d,both as a prete t n 

post-test, to e v lu ate the am ount of progr ess the childr n 

had made in nu me rica l conc ep ts during the ix month per i od . 

T h e p r e t e s t '·'' a s a d m i n i s t e r e d t o t h e c h i 1 d r e n i n o v e m b e r , 

1968 , and po st - test e va l uat i on was accom li she d in i y , 197 0 . 

Caldwell ( 2 ) descr i bed t~ e purpos of th e P e chool Inv n ory 

as fo llo ws : 

Th e Pres c hoo l In vent ory i s a brief ss s me nt 
proc ~du r e des i gned for i nd i vi ua l sc ~i t h chi ldr n 
in t he th r ee - to- s ix ge r n e . It 1 dev e l o e to 
giv e a mea s ure of chiev em_nt in 
necessa r y fo r succ e ss in Jchoo l . 
c u l ture free ; in fact one m of 
t o pe r mi t educa to r to hi gh li ht th 
ad vantage wh i c. child from dep iv b cKg ~o un 
ha s at the t i me of a nt e in schoo l in orde r to he l p 
e 1 i m i nate any o b s r v e d d f i c i t s . . not her go 1 i n 
t he deve lo pment of t e proce re ~ s to make ava il 
abl e an i nstru ment that as sensitive to experien ce 
an d cou l d thus be used to demonstrate c h nges ass o
ci ated VJ i t h educ at ion a l i nterv ntion . 

Th e Preschoo l I nv ent ory incl ed fo r separate facto s 

to be test ed . They are : Person 1- Soci l Respo nsiveness , 

As sociati ve Vocab ul ary , Concept c t i ' at i on - me rica l , an 

Conc e pt Ac t i vat io n-Sen s ory . For th i s st11dy , only the Conc ept 

Act ivatio n- du me r ic a l scores >'/ere us ed . The p etest and post 

t est \t ere . dm i n i s t ered t o the chi 1 dren by the s ame pe son . 

Duri ng J an ua ry , 1970 the Test Q! Bas ic Experience 

( 1 0 ) ("r 0 B E ) v.J a s a d m i n i s t e r e d . T h e T e s t o f B a s . c ~E e r i e n c e s 



(TO BE ) wa dev e lo pe d specifically to me s ur e i s dvanta e 

He a d S t a r t c h i 1 d r e n by ~ o s s ( 1 0 ) a t e o r g e l·J s h i n g t o n U n i -

ver si ty under an Off ic e of Econo mic Oppo r t uni t y gr nt . s 

the name i mp li es , the t est pl aces prima ry emph sis on ex

per i e nc es r ather than upon i mfor m t ion . The Test of Bas ic 

1 9 

Experiences (TOBE ) is co mpose d of five test-booket , 11
1 t he-

ma t i c s , 11 
•• Lang u g e , •• 11 Sci en c e , •• 11 Soc i 1 Stu i , 

11 an 

••General Conc epts .•• Two l e ve l s r a va il bl e . 11 Leve l K11 

is des i gned for ch il dren in t he preschoo l o kin erg t n 

age group , and 11 Lev e 1 L •• i s d s i g n c for both k i n de r g ten 

and first grade chi l dr e n . For th i s st udy d ta fro t e 

•· ,~a the m at i cs Test , Leve l K •• vtere used . 

The 11 1'1at hem tics Test , Level K11 tt emp ts to ete rmin 

the c ' i l d 1 s muste ry of Fundamental mathen tica l cone pts 

the t e r ms as soc i ate d wi th them and his bility to e re -

l at ion sh ip s between objects and uantitative terms such 

the big gest piece of cake , the oldest boy t e most m rb l es , 

and the nu mbe r of ey es people hav This type of informa -

ti on is a pr e requisite to much of the pri m ry mathe matic s 

curric ulum . 

STATISTICAL DESIG ' 

Thre e sep a rate meth ods of st tistical analysis #ere 

empl oyed i n eva lu ating the data fo th i s s ud y . · ean and 

standard devi t i ons ~·J ere co mpute' sepa a tel fo t e Test 
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.2.!_ Basi.s:_ Expe ri e nc es (TO BE ) (10) and t e Prescho o l Invent or y 

(2) pret est , and t he Pr eschoo l Invento ry pos t - t st . A co r -

re lation ma tri x 1a ge ner ated us i ng r 1 s co res f r om the Tes t 

of Bas ic Expe ri ence (TO BE ) an d the Presc hoo l In v n to r ~ t o 

d e t e r m i n e t h e c o r r 1 a t i o n a 111 o n g t h e i n s t r u me n t s u s e d . c h i 

square test wa s ut ili z e d to n 1yze the s i gn i f · c ne e of the 

amount of ga in i n s c o r s of t he Hea St r t ch ildr en w n co t -

p a r e d to t h e g a i n i n m i d d 1 n 1 o v1 e r c 1 s s c h i l d r e n r i n g 

s ·1m i 1 a r pe ri o d of t i tn e . Data for the m i an 1 o e r 

c 1 a s s c o m p a r i s o n g r o u p s vJ e r o b t a i n e f r o m t h P r s c h o o 1 

I n v e n t o r y f'l a n u 1 . T h e . 0 5 l e v e 1 o s i g n i f i c n c \" s u s e 

in a ll st a ti st i ca l a na l y s s emp l oyed i n thi study . 

A co py o f th e Pr eschoo l Inv ent o r y follo ~ s . 



c ~oo 

Name ___ __________________________ ·---- - -------- Oo 
Last First 

Year 1'/. on th D y 

Date of test 
··-~----- --~----- fi n11.! r,n,o;ll 

Birthdate - ------ -·- ---- T1 m s J r 

Age ------ -------- ------ Tot I lnl 

Schoo l att r.di:d ________________ _ Ho ., long 1 

Name of teJche:· ________ ---------- ---- m o .1rn'n r __ _ 

Child 's major idll!!UJf:e______________ __ __ __ L neu<Pe in •.hich gi en 

Item 
Nos. 

1-26 

27-471 

48-66t 

6~~ 
1-8S 

fa~ tor 

A 
---
8 

c, 

C.-

--
St::Jtest Ra Score Perc 

Persona!-Soc ;J I Responsi encss 

j.(ssocia i e Voca ulary 

J Concer 
I 

Ac iv· tion- r u erica l 

! • j CorJCep, ci =J t ion- Sensory 
--

1 
Tot I 

-

21 

Girl 

ntil 
-- ----

-· 
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(Sta nd ; l' zat ion ed it : 

[J et ty . C !dwel l 

lr Sl RUCTIO S 

1. SPEC I Fl C DI REC T I 0 ~S FOR A D ,',lt-J I S TCR I JG 
FOU N D I TH F Pi\f.SCHOO L I VE.Nf RY 

2. TH IS A sw·R SHEE T IS N O T M CH I E SCOR BLE . 

- ------- --- ------ ·--------- --. 
1. Wr~ T IS YOUR FI RST N A (? 

2 . W HA 1 IS YO UR l AST NA .\ ? 

3. HO\'/ OLD ARE YOU? 

4 . W EN IS YOUR GIR1H D Y? 

HO\ ME YOUR EYE 

HO W ME YOUR N E 

SHO~V r\\E YOUR SHOU LDER 

SHOW f,'\E YO U HEEl 

9 . W H ~T (t,L L (EAR) 

10 . \'/H/,T C LL (FI GE R) 

T ST 

13 RAISE YOUR H 

1~ . WICGl 

- ---------=. . 

15. HE l LO V RY LOU LY 

16 HEll( FRY SOF TLY 

17. FAC DOOR 

JU p 

RED (/,R 01'1 Sl C 80 

BLUE C R CEi~ EE 80 

YELLOW CAR 0 UfHE 80 

o:,:E C.\ 11 ,.. 1r; L 1 r &ox 
u cMRs 01 E ~10 r: . ,. Ll eoxcs 

OH fR SIDE 
2 . 3 CARS I BIG BOX l 1l. V HAT CALL ( EE:) 

12. \ H T CALL ( ELBOW) ---··-- _______________ __) 

25 2 C S SEHI D OOX I MIDDLE 

TEST II ---- ------------ ------------
27 . (C HEC ERS C R TH T PUllS TR1 I 35 fl E OF YE R HOTfESP 

~Ql~CKER S )_~~ C~~-2~_TR I 36. I E OF YE R COllJESP 

29 . VIHICH WAY DOES SAW GO? 37 . Tl E OF EAR 0 '? 

30. W HICH WAY ElEV TOR? 38. WI"!ERc FIND UO 

31. WH ICH WAY FEKP. IS W tEEL? 3 WHERE OUY G AS? 

32. W~ ICH WAY PHONOGRAPH RECORD? 0 . W !0 GO TO IF SIC 

33 . W~:C H WAY WATER F Ll? l. W HERE Fl D BOAT' 

34 . WH ~ oR E A ' FAST? 2. W T DO fO E fJ S0 1
• EiHI 

--- ----- - ------ . ------------~-'----------------------J 
43 . WHM DOES DE fi S f DO? 

44 . WHAT DOES POLI CE DO? 

-<1 5 . \ 1HAT DOES TE CHER DO? 

46 . WHAT DOt:S FA HER DO? 

~- -~~ -~~ES _ ~?T~~D~O~?--------~~~~~~~====~~~--~~~~~~~~~ 
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T .ST Ill 
r-

48. HOW M A NY EYES? 
---.--.·-

49. HOW \AI'JY OSE ? 

~7~ cou~r (TO) _______ -----.-·-l 
5 ~:..._~10_:-'V M _ Y 0 E S. PAPfR ___ :___ __ • 

5 7 6 CltlC r.R , 0 • 

. 6 (.HE~"". RS, 'HI ~ ~ .\ f.!E • • 

• C Ill ' fP.5. HICH lR • I 

50. HOW M NY HA DS? 

J 51. HOW M/xNY l OE ? 
r- ------·--- ---- - ·---------------
~ 52. HOW/.\ Y WH (E LS·CAR? • • 

' 53 . HOW MM '( \ HEELS· B O 'C l ? POl T 10 tl)Ol 0 'E 

54. HOW MJ\ Y WHFELS-TRICYCLP • J 63 POINT 10 FtPST 0 E 

55. H?W ,... "' 'Y WHE ELS-WHEE I B,\ R~OW? I .1 POINT TO L ,sr ore 

56. H~~!:-~-- -~-H~~~~~ ~o-~~? __ • ___ • _ 1 65 POl r TO srco~ ~ o E 

~6. POINT TO T · TO - l ST 

TEST IV 

167.(;RAW A LINE . --It;:_ :v~- COLOR IS D CRAYO 

I 
63. DR w ,.\ Cl CLE 

I 
61>. ORA\ A SQUARE 

70 . DRAW A 1P.I , '(, LE 
r-- -- - . - - - - -------------· 

71. ' . 1-H(II MO:.,T Ll E \/Hf: El 

! 72 . WHIC H ;.. OST U. £: TE lT 
I 

-. 

c LO. IS ,P l c i(, YO 

81 St, \E 

82 s I' .A.!- CO tOR .: s HE I Hf 

8 COlOR I CLE YHLO 

8 COLO~ S U Q[ PU PLE 

85. COLOR TRI l LE 0"'~A GE 

) 

!-.-2.3~~~~ MOS T __ ~E_~ TIC K-----.--; - ------------~ 
i 74 . B!G ,.. ER, BAll OR BICYCLE 

U
l 75. BIGGE R, TREE 0 FLOWER 

6. SLO /ER , CAR OR BICYCLE 

7. HE.AVIEP, :'RICK OR SHOE 

6. HEAVI [R, FE TH !: R OR FORK _______ _, 

C0~'VR I0 HT C 1G-67 bV C O UC T tO -....A I... T E'S T I N (i S ~AV t C.e. 

• L L P 10~T5 Rf'SC~Vf.O . 
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CHAPTER III 

P R E S E N T A T I 0 N 0 F 0 A T A A A L Y S I S 
-----'----...:;._...:::.._.-=... 

W I T H D I S C U S S I 0 0 F F I S 
--~~~~~~~ 

That children achieve at th i r o,,n in ivi u 1 te n 

are e i ther cce l e r at d or hand · ca pe by t e circ um tanccs 

of opportu nity or env ir onment is th hypot hes i un r l yin 

the concern fo r providin g sp e ci 1 progr am f o th di ·a van 

ta ge d chil d . The met hocts use for teac in n mer i c con -

c e p t s t o f ·i v e y e a r o l d c h i l r e n i n t h e I c o H e a d S t t P r o -

g r a m vJ e r e d e s i g n e d t o 1 1 o J a c h c i 1 d t o p r o g r e t i s 

o \' n i n d i vi d u a 1 r a te . A t the sa 11 e t i rn e n e vJl y for 111 e d concepts 

we r e absorb ed and unit e d with prev i ously est bli she re li -

zo.t ions . 

Th e Pr _s choo l Inv nto r y ( 2) ( pretest) 11as adm i i stered 

in October, 1969 to the c ildr en enro ll e i n t ~ead St rt 

Ch il d Dev e lo pme nt Program to i dent i fy th deficits of the 

children in t he are a of nu me rical concepts . p o s t - t e s t VI s 

adm inist ered in Aor · l, 197 0 to assess the amount of ga · n the 
i 

children had a chi eved uring a six month pe io . 

During th e ~ id- po i nt of the tes t i ng perio th e numer i 

c a 1 a r e a 0 f t h e T e s t o f B a s i c E x p e r i e n c e s ( l 0 ) ·1 s a p p i e 
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t o measur e rec e ptiv eness of metho th t were bein g used to 

so l idify nu me ri c a l conc ept s . The initi a l p rpose of t he 

T e s t Qf. B a s i c E x p e i e___Q_~- w s t o d e t e r m i n ... t h e s t r e n g t s a n 

we akness es of i nd i vidu l childr en swe ll as cl ass def i

cienc i es) based upon th e fact th t the xp rienc es nd s o

ciate d l earning opportuniti es we r quit varie . 

Da t a emp l oyed i th i s study r pr sente in T bl e I 

a nd II . In Tab l e I , the age, r w scar n p c n t i 1 )" nk 

fo the pu -of each c il d i n th. pre ent stu y ar listc 

pose of co m a r ·i son \l"i t h the il or rn f o m i d 1 cl s c i ren 

as pr sent ed i n the T bl I T 

r c o r d s s i m i 1 a r d a t a u i n g t h e n o r m s f o r 1 o '~' e c l ss chi l r e 

a. presen ted in t.1e Preschool Inv nl.Qrr _; __ _ 

Th e find i ngs of pe r centile ran ks fo r p etest n post 

t e s t s vJ e r c 1 a s s i f i e d a s ; i IT! p r o v e d n o c h n g e o r r e s s e 

Al l , e r cent il e r an s withi n f iv e points above o belo th 

or i gi na l score were c l assified as no ch nge . Childr n who 

i mp r oved or regr essed by five or mo re pe centil e point ~er~ 

c l ass i fi ed as ei ther i mp rov ed or re gr es sed on the basis of 

s cor es. 

Ta bl e III presents the co mpa rison of the nge for 11 

tes ts used i n the pre s ent stu dy . The Pr school Invento y 

p r e t e s t r e v e a 1 e d a r a n g e o f 1 , ~v h i 1 e t h e p o s t - t e s t s o ., e 

a r ange of 13 . The range of the TRst of Basic Experien e 



Cas e 
Num -
ber 

I 

1 

2 

3 

I 4 ' 

5 

6 

7 

8 
! 
I 9 I 

I 1 o 

~ 11 

TABLE I 

CO MPARISON OF PRESC HOOL IN VE NTORY PE RCE NTILE SC ORE S OF 100 HEAD START 

C H I L D R EN W I T H C A L D l·J E L L 1 S i·1 I D D L E C LA S S N 0 R t~ S 

I 

Post - test I 
f'1 i d d 1 e C l a s s I Per - fvl i d d 1 e c l a s s 

ce ntile Pe~centi 1 e ! Age ! I ce nt i1e Percentile 
I 

I I 
I I I I : 

I 
5. 4 i 1 2 I 80 I 40 5 . l 0 l 1 2 I 65 20 I 

I 
I I 

I I I l I I I 
I I I I 5 . 3 I 6 l l 5 5 I 5 .9 9 40 5 
' I ~ I I 

I 
I I ! I 

6.2 I 14 
! 85 35 6 . 8 1 6 85 I 80 I I 

I I ' I ! 
I 6 . 2 I l l 45 I 20 I 6 . 8 I 1 2 55 I 20 I 

\ 

I 
I ! 

l 
' 

I 
5 . 4 l 0 35 1 5 i 5. 1 0 1 2 55 20 

! I 
I 

! 

I 5 . 3 14 90 I 

60 5.9 ! 1 7 I 90 80 : I I . 

I 
i I 

i I 
I I 

5 . 7 
I 

1 4 95 55 I 6 . 1 1 9 95 95 

I 
I I I 

I 5 . 6 I 1 1 70 I 30 6 . 0 1 6 90 85 : 
I I I I 

5 . 9 8 30 :> 6 . 3 1 7 90 I 95 

I I 
I 6 . 2 1 3 75 25 I 6 . 8 16 I 85 I 85 I ! I 
I 

I 
I I I I 

I 
: 

95 __j_ .. 6 . 0 1 6 I _3 5 -- - _j__6 . 6 I 1 4 I 85 I 35 I 

N 
-.......~ 



TABLE I (Continued) 

CO MPARISON OF PRESCHOOL IN VENTORY PERCENTI LE SC ORE S OF 100 HEAD ST ART 

CHIL DR EN WITH CALD WE LL 1 S MIDDLE CL AS S NORM S 

I ~·~·~-~-~ -~~ I 

I I ' Case 1 Pre t 2st I P st - test 
i N u m- \ R a vJ 1 Per - : i·i i d d l e C l ass 1 1 Raw Per -
\ b e r \ .A. g e _ ~L S c o r e L C: ~ n t i l e I P e r c e n t i l e ! A g e i S c o r e c e n t i 1 e 1 P e r c e n t i l e ---~-T~ -----r 

I 12 I 5 . 1 0 ! 15 ! 85 ! 95 i 6 . 4 ! 18 I 95 i 95 i 
I I I ' i ; i 

\ 13 ' 5 . 3 : 10 1 60 15 : 5.9 . 12 . 65 I 20 1 

~--~~------------~, ------~----~------~, --------~----~--------~~--~, 

I 14 i 6 . 1 \ 10 \ 50 I 15 I 6 . 7 11 I 45 ; 20 ! 
i I ' I I ! 

15 l 5.7 : 15 95 I 60 6.1 ! 16 ! 90 l 85 I 
I I I l I ; i 

16 5 .1 0 11 l 60 15 : 6 . 4 I 13 I 65 ' 25 
I ~- -··--~ ~- -~ -- , 

I I I I I 
17 I 5 . 4 10 I 60 I 1 5 5 . 1 0 . 1 5 85 60 

I 
1 6 8 5 : I - , 

• b . 2 I 1 8 1 9 95 95 

I 19 I 6 . 1 8 I 30 ' 10 i 6 . 7 I 12 I 55 I 20 

[ 20 : s.s 9 I so 1 10 ! s . 11 i 11 ! 5o i 15 
I I I I 

21 5 . 6 l 8 35 5 I 6 . 0 12 65 20 
I 

95 95 95 95 

N 
C) 



TABLE I ( Con tinued) 

CO MPARISO N OF PRESC HOOL I NV ENTOR Y PERCE NTI LE SCORES OF 100 HEAD START 

CHILDRE N WITH CALD WELL'S MIDDLE CLASS NOR MS 

Case I Pret e st I Post - test I I I 

Num -
\ Aoe 

\ Raw 1 Per - l Middle Class : ! Raw 1 Per - l t~ i d d l e C 1 a s s ! 
ber Score i centi l e ! Percenti 1 e I Age l Score centile I Per centile 

23 I 5 . 4 I 1 0 I 60 I 1 5 5. l 0 i l G I 90 I 65 I ; 

24 ! 5 . 8 i 13 I 90 : 45 i 6 . 2 I 10 50 ! 15 

1 25 i 5 . 10 ! 16 1 90 : 65 : 6 . 4 : 1 7 1 95 i 65 ! 
I 

I j I I I ! 
26 I 5 . 9 ; 12 I 65 20 6 . 3 I 17 i 90 I 95 i 

j I i 
27 I 5 . 3 I 9 I 50 I 10 I 5 . 9 14 85 55 

I I I I I I ' ; I 28 5 . 3 I 11 I 70 I 30 5 . 9 i 16 I 90 i 65 ! 
., i I I I I 

' 29 I 5 . 10 6 I 15 ! 5 : 6 . 4 ! 9 30 : 15 I 
r--- I ' I ' ! 
I 3 0 I 5 . 1 0 . 8 ! 3 0 ' 5 I 6 . 4 ' 11 4 5 20 I 

I ' I I 
31 I 5 . 9 ! 11 I 6 0 I 1 5 I 6 . 3 i 1 5 80 l 55 

I : I I ; I I I 
32 I 6 . 0 I 18 . 95 ' 95 . 6 . 6 ' 18 95 95 I 

I I I I ' 
33 ; 5 . 4 I 14 75 i 60 I 5 . 10 ~ 16 l 85 I 65 

N 
~ 



TAB LE I (Continued) 

COMPARISON OF PRESCHOOL INVENTORY PERCE NTILE SCO RES OF 100 HEAD STA RT 

CHILDREN WITH CAL DWELL 'S MIDD LE CL ASS NORM S 

Cas e I Pretest Post - test i 
Num-

\ Age 
Raw I P e r - I r~ i d d 1 e C l a s s i Raw : Per - : ~1iddle Class ! 

ber Score l centile I Percentile Age i Score I centi1e Percentile i 

,___ 

34 ! 5 . 5 l 0 
I 60 1 5 5 . 1 l ' 1 4 ! 85 I 55 I ' ! I I 

: I ! 
35 : 5 . 4 I l 1 i 70 30 I 5. 1 0 1 1 i 90 I 1 5 ; I 

I i I 36 I 5 . l l I 9 40 i 5 I 6 . 5 I 1 3 65 25 

37 : 5 . 5 8 I 50 I 1 0 5 . 1 l 1 1 I 60 1 5 

I 

44 5 . 4 i 1 1 30 90 60 

w 
0 



TABLE I ( Cont inue d ) 

CO MPARISO N OF PRESCHOOL I NV ENTORY PERCEN TI LE SC ORE S OF 100 HEAD ST ART 

CHI LDREN WITH CALD WELL•s MIDDLE CL ASS NOR MS 

Pretest Case 
Num 
ber Aqe 

R a vi I P e r - 1 ~1 i d d 1 e C l a s s 
Score i ce ntile ! Pe r ce nt ile 

45 5 . 9 1 2 6 5 20 

46 5 . 8 1 6 90 85 

47 5 . 3 5 1 0 5 

48 5 . 7 8 35 

I 49 5 . 7 9 55 5 

5 

r---- ·· - --- --- l 

I 50 5 . 1 1 9 I 60 ! 

51 5 . l 1 1 0 50 1 0 

52 5.5 65 50 

53 5 . 4 1 0 5 

54 50 l 0 

75 55 

Post - test 

Ag e 
1 Per - i Midd1e Class 

Score ' centile 1 Percentile I 

6 . 3 1 5 80 55 

6 . 2 1 8 95 95 

5 . 9 7 25 5 

6 . 1 1 2 55 20 

I 6 • 1 20 

95 95 

6 . l 1 6 85 85 

5 . l l 90 65 

6 l 5 5 

. l l 9 30 5 

9 0 95 

w 



TABLE I (Continued) 

CO MPAR ISON OF PRESC HOO L I NVENTORY PERCE NTILE SCORES OF 100 HEAD START 

CHIL DREN WITH CALD WELL ' S MI DDLE CL ASS NORM S 

I c a s e r p r e t e s t - - -- - -- -- -----~1 ~----~~- p 0 s t - t e s t I 

1 Num - \ \ Raw I Per - I Mi ddle Class j 1 R a ~rJ ! Per - i Mi ddle Class ! 
~ I Age Score \ centile I Percentile i Age I Score I centile I Percentile r 
! r - ---- , - -, 

56 5 .7 I 11 70 15 I 6 . 1 I 13 65 I 25 I 
I I I I 
Ls 7 \ 6 . 3 14 90 1 35 6 . 9 17 95 l 95 ! 
I . 1 ' • I 

I 

\ 58 5 . 5 9 50 1 0 5 . 1 1 l 6 90 80 

20 

55 

63 65 

64 

65 

66 

w 
N 



TABLE I ( Conti nued ) 

CO MPAR ISO N OF PRESCHOOL INVE NT ORY PERCE NTILE SCOR ES OF 100 HEAD START 

CHILDREN WITH CAL DWELL •s MIDDLE CLASS NORM S 

rl·· -c a s e p r e t e s t -- -- ~- p 0 s t - t e s t l 
1 

N u m- . Per - I M i d d 1 e c l ass 1 I Raw 1 Pe 
i ber ~ Age cent i 1 e I Per centi 1 e ! Age I Sc ore i cen ti l e I Perc en ti 1 e 

I 

J 7 l 6 . 1 i 18 I 85 85 6 . 7 I 19 95 I 95 

I 5 . 4 ! 13 i 90 50 5 . 10 1 1 7 9 5 I 8 0 I 68 

69 s . 11 . 1 2 ; 6 s 1 ---~~ l 6 . 5 ! , 9 f - ~o- -l 9 s I 
,_------

\ 7 0 ' 5 . ll ! 1 7 ! 90 i 80 I 6 . 5 i 9 I 9 5 I 1 5 I 
I ' l ' I I I I I 
I 71 ; 5 . 6 I 13 I 90 I 50 ! 6 . 0 13 ' 95 I 45 

7 2 s . 3 , 6 9 s ! 80 s . 9 i 1 6 1 9 5 i 6 5 I 

;3 · 6 . o : 14 : 85 ! 35 I 6 . 6 I 16 i 85 i 85 : 
I I l I I 

16 ! 85 ' 85 6 . 8 I 17 ! 90 I 95 74 6 . 2 I 

5 5 . 3 1 4 90 60 5 . 9 1 7 95 80 
I 

l 1 9 95 95 I 
I I 1 3 I ' 85 I 25 I 

I 
! 76 6 . 2 I 16 I 90 ; 85 6 . 8 

;-;;- ; 5 , 7 : -_-l_ 3 -.L~ __ .:_75.;___-J-, ___ 4 5 I 6 . 1 

w 
w 



TA BLE I (Co ntinued) 

CO MPARI SO N OF PRESCHOOL INVENTORY PERCE NTILE SC ORE S OF 100 HEAD STA RT 

Ca se 
Num -
be r 

CHILDRE N WITH CALD WELL'S MIDDLE CL ASS NORMS 

. Pretes t 
! I R a w r-\ P e r - i ~' i d d 1 e C 1 a s s 

Pos t - t est 
Per - 1 Middle Clas s ' 

1 centi l e I Percentile -- - \ Age Score ce nti 1 e \ Percenti 1 e Aqe 

\ 
~ 

I 
7 8 

79 -

8 0 
-

81 
-

82 

I 
I 

5 . 7 

I 6 . 1 
I 

\ 6 . 1 

I 5 . 5 
I 

' 6 . 0 

1 1 

1 3 

1 6 

1 4 

I I 
i 

I 60 l 5 6 . l l 3 75 25 

65 2 5 I 6 . 7 l 7 
I 

90 I 95 

80 55 6 .7 l 5 8 0 55 
I 
I 9 5 : 80 : 5 . 1 l ! 1 9 I 9 5 i 95 
( I I i I 

I I I 

\ 85 I 55 ' 6 . 6 ! 16 85 85 

i 83 I 5 . 9 I 16 I 90 65 6 . 3 ' 16 I 90 85 
~~: ~4 I 5 . 7- -~--~1 ; - -- ~ - ~95 ~ ~; --- -~---6. ~ ; 16 I 90 I ---- ~-5~--, 

I I I I I I ' I 
85 . 5 . 9 ! 11 35 ! 15 • 6 . 3 : 10 : 35 i 20 I 

w 
..p:. 



TABLE I (Continued) 

CO MPARISO N OF PRESCHOOL I NVENTORY PERCENTI LE SCO RES OF 100 HEAD START 

CHILDREN WITH CAL DW ELL 1 S MIDDLE CL ASS NORM S 

Case I Pretest I Post - test 
Num - I l Raw I Per - I Middle Class i I R a \AJ I Per - I Middle Class 
be r 1 Age 1 Sc ore ; centi 1 e 

1 
Percenti 1 e ~ Age I Score centile l Percentile 1 

i ! I 

I I i i 
90 ! 6 . 2 7 ! 20 I 5 ! 6 . 8 I 8 i 20 : l 0 I 

I 5 . 1 o 1 

I 
I 

\ I I I 
i 91 7 35 5 I 6.4 l 0 35 1 0 I ! 

I I 

I 92 I 5 .1 1 14 \ 90 l 55 : 6 . 5 i 17 i 90 90 

19--;-- i 5 . 1 1 ~I . 1 6 - I 8 5 ; 6 5 6 . 5 I 1 6 : 8 5 8 5 I 
I ' ' I I I I I 
I I I I I I 

94 I 6 . 1 I 13 ! 95 I 25 I 6 .7 ! 17 95 I 95 I 

' I ' I 

I 9 s 6 . 1 I 11 7 5 20 6 . 7 1 4 7 s 3 5 
~-- - -· ·---1 --

1 96 1 5 . 5 1 11 1 85 30 5 . 11 1 14 . 85 55 r--------- ·- I. - --- --- , I i ; - - -

! 97 6 . 2 I 9 I 85 ! 15 6 . 8 . 16 ! 85 85 
I i ' I • -· ~ 

I 98 ~ 6 . 2 l 13 ~ 90 i 25 r 6 . 8 17 90 95 

I 99 I 5 . 8 [ 12 ! 85 ! 20 I 6 . 2 16 85 85 

100 75 1 3 75 25 
w 
CJ1 



TA BLE I I 

CO MPARISON OF PRESCHOOL INVENTORY PERCENTI LE SC ORE S OF 100 HEAD START 

CHILDREN WI TH CALD WELL'S LOWER CLASS NORM S 

Cas e Pretest I P st - te st , 
Num- : Per - Lov-;er Cla s s Rav4 Per - i Lo wer Cla ss ! 

I ber Age \ cent i1e Percentile A e i Sc ore c en ti1 e : Per c en t ile 
I ~-~----; -- --- ----:--- l 1 I 

\ l \ 5 . 4 i 12 \ 80 80 : 5 . 10
1 

12 l 65 65 
I ' 

2 I 5 . 3 6 ! 1 5 I 15 5 . 9 l 9 40 40 
[ l I I - - ~ ---,-- - - ----

1 3 \ s . 2 I 1 4 I 85 \ 75 6 . 8 16 2s 85 [ 
I I I : I I I 

I 4 I 6 . 2 ; 11 ! 45 45 I 6 . 8 i 12 ! 55 l 65 

5 l 0 5 . 4 35 I 60 5 . l 0 ., 2 55 65 I 
I 

6 ' 5.3 ; 1 4 
I I 

90 I 90 I 5 . 9 l 7 90 95 

7 i 5 . 7 I 
. : 

! 
I 

95 85 6 . l l 9 95 95 
I 

I 
8 

9 5 . 9 8 

70 I 70 6 . 0 l 6 90 85 

I 
~ 

j 

30 30 
I 

6 . 3 1 7 90 90 I 

1 0 I I I 
65 6 . 8 l 6 85 I 85 I 

1 1 95 90 85 75 

w 
0"1 



TABLE II (Continued) 

CO MPARISON OF PRESCHOOL I NVENTORY PERCENTILE SC OR ES OF 100 HEAD START 

Case 
Num -
ber 

1 2 

1 3 

1 4 

1 5 

CHILDR EN WITH CALDWELL 'S LO WER CLASS NORMS 

Pretest 
I I Raw \ Per - I Lo wer Class I 
! Age ; Scor_e centi 1 e I Perce ntile 

\ 5. 1 0 : 1 5 
I 

85 I 85 I 
I 

I 5 . 3 1 0 I 60 i 60 

6 . 1 50 35 

5 . 7 1 5 95 90 

T - - - ----

1 
I 

6 . 4 

5 . 9 

6 . 7 

6 . 1 

Post - test 
Rav·J I Per - j Lower Class 

Score I centi l e I Perce nt ile 

l 8 95 95 

1 2 65 60 

l 1 45 45 

l 6 90 85 
[ - ' ---- - ---~ 

\ 16 I 5 . 1 0 : 11 \ 60 ~ 60 ; 6 . 4 . 13 I 65 I 65 : 
I I I ., ! ' 

' , I I 17 I 5 . 4 I 10 i 60 I 50 I 5 . 10 15 l 85 90 I 

I I I I 
18 6 . 2 16 I 85 85 6 . 8 1 9 95 85 

I 

! :: ; ::: \ : . 5o --5o-- 1 5 11---,1- r - ~~--- ~ -- 6o ____ j 
30 20 . 7 : 1 2 55 80 

w 
'-J 



TABLE II ( Co n t in ued) 

CO MPARISO N OF PRESCHOOL I NVENTOR Y PERCE NTIL E SC OR ES OF 100 HEAD START 

CHILDRE N WIT H CALDWE LL'S LOW ER CL AS S NOR MS 

I 
I 

Pretest I Post - t e st 
1 

Raw I Per - i Lo we r Class ! Raw : Per - I Lo wer Class · 
Age I Score 1 c enti l e I Percentile Age 1 Score 1 centi 1 e ; Perc en ti 1 e 

I Case 
\ Num -

ber 
I 

23 \ 
I 1 0 I 60 I 60 5. l 0 1 6 : 90 I 90 I 5o 4 I 

I I I 

I 

\ 5 . 8 
I l I : 

\ 24 I l 3 90 I 75 ! 6 . 2 I 1 0 50 i 35 : I I ' I 

I I I I ! I l I 

I 25 ! 5 . 1 0 . l 6 90 90 6 . 4 l 7 95 I 90 
I I I I 

26 ; 5 . 9 I l 2 I 65 I 65 ! 6 . 3 i 1 7 I 90 I 90 I I I I 
I I I 

27 I 5 o 3 I 

9 50 50 5 . 9 1 4 I 85 85 
I 

: 28 I 5 . 3 I 11 ! 70 55 5 . 9 16 90 90 I 
I I I 

I 29 I 5 . 10 6 : 15 i 15 6 . 4 9 . 30 : 30 I 
! I I . 
: 30 5.10 8 ~ 30 30 I 6 . 4 11 45 I 45 
I I I I 

I 31 ! 5 . 9 ; 11 I 60 I 60 j 6 . 3 ~ 15 I 80 I 80 
, - ; - , --- - I i I I i 

I 32 6 . 0 : 18 I 95 I 95 l 6 . 6 I 18 ! 95 I 95 
,. : I ,. I l I I 

I 33 I 5 . 4 14 ! 75 i 8::> I 5 . 10 , 16 I 85 i 90 I 

w 
co 



TA BLE II (C ont i nu ed) 

CO !~ P AR ISO N Or PRES CHOO L I NVE NTORY PERCENTILE SC ORE S OF 100 HEAD ST ART 

CHI LDREN WI TH CALD WELL 'S LOW ER CLASS NORMS 

1 

Case I Pretest I Post - test 
N u m - \ I R a w I P e r - ! L o \v e r C 1 a s s ! I R a w 1 P e r - 1 L o w e r C 1 a s s 
ber \ Age ~ Score \ ce ntile · Percentile I Age I Score 1 centile 1 Perce ntile 

---- ---~--- --------- - - - - - ----- -------- I 

34 5 . 5 : 10 I 60 : 75 5 . 11 : 14 i 85 I 85 

35 5 . 4 1 1 70 75 5 • l 0 I 1 1 90 80 

36 5 . 11 9 40 45 6.5 l 3 65 80 

37 5 . 5 8 50 35 5 . 1 1 1 1 60 70 
I 

i 38 I 6 . 0 I 1 3 75 75 b . 6 1 6 85 85 

39 5.7 1 1 45 6C 6 . 1 1 2 65 60 

; 40 5 . 3 I 8 I 35 I 45 5 . 9 i 12 I 65 1 65 ,- ------ -- -~-~-~~ -- --- : ! I i I - ~ j 

I 41 ' 5 . 3 I 7 2 5 i 2 5 I 5 . 9 . 9 40 l 4 5 I 
I : 1 ! 

I .,.2 5 . 11 : 16 90 90 6 . 5 18 95 95 
1 

,~~~- ~ --- - -

1 43 I 5 . 11 i 14 ! 85 I 85 ; 6 . 5 I 15 i 80 I 80 
I r 1 I i I I I 
! 44 1 5 . 4 I 11 I 70 I 70 5 . 10 I 15 I 90 I 90 I 

w 



TABLE II (Continued) 

CO MPAR ISO N Or PRESCHOO L I NVEN TORY PERCE NTILE SCORES OF 100 HEAD ST ART 

Case 
Num 
ber 

45 

Age 

5 . 9 

CHILDREN WI TH CALD WELL 'S LO WER CLASS NOR MS 

Pretest 
Per - ! Lo wer Class 

\ centile Percentile 

l 2 65 70 

Post - tes t 
: Raw l Per - I Lower Class 

Aoe Score ! centile i Perce ntile 

6 . 3 l 5 80 80 

I 
4 6 I 5 . 8 i 1 6 i 90 I 90 6 . 2 18 95 I 95 I 

' I ' I I 
4 7 \ 5 . 3 \ 5 ! 10 ! 10 ; 5 . 9 ; 7 25 25 

' ' I 

48 i 5 . 7 \ 8 ~ 35 ' 30 . 6 .1 12 55 ; 55 I 

49 ' 5 . 7 9 55 ! 40 : 6 . 1 : l 0 ! 35 35 

I I 
I 

I I 
I 

50 I 40 6 . 5 1 7 I 95 l 90 50 I 5 . 11 9 
I : i I 

I ' 50 50 6 . 1 1 6 j 85 I 85 51 5 .1 1 
I : I I 

65 i 90 5 . l l I 1 6 90 90 52 ' 5 . 5 1 3 

53 5 . 5 1 0 1 0 
I 

5 . l 0 6 l 5 I 1 5 I 

I 

50 50 I 5 . l i 9 30 I 54 5 . 6 I 9 
I I ' I I 75 j 83 I 5 . 5 I l 7 90 I 

I 
55 

+::> 
0 



TABLE II (Continued) 

C 0 M PAR IS 0 N 0 F PRE S C !-l 0 0 L I NVENT 0 R Y PE RCE NTIL E S C 0 RES 0 F l 0 0 HEAD ST AR T 

Case 
Num 
ber Age 

CHIL DREN WITH CALDWELL 1 S LO WER CL AS S NOR MS 

Pretest Post - test 
Raw I Per - 1 Lower Class 

Score I centile ! Percentile Aae 
1 Per-
I 
' centile 

l 
Lo wer Class 
Percentile 

j 

I 56 5 . 7 11 70 60 6.1 13 65 i 65 I 
I I ~ : : I 

\ 57 ! 6 . 3 ' 14 I 90 ; 75 1 6 . 9 j 17 ! 95 ~ 90 ; 

58 5 . 5 9 50 50 5 • 11 1 6 1 90 ~ 90 
-~----- -- ------ ---- -- - - - ~- I 

I I ' 

59 6 . 0 : 16 90 85 6.6 12 ; 55 I 55 I 

60 5 . 7 1 1 70 60 6 . l 80 80 

61 5 . 3 1 2 80 80 5 . 9 95 95 

! 62 5 . 6 13 90 90 6 , 0 I 15 i 85 : 80 
I i ---~--~-- - --- -- -~ ---- -:-- - -- I 1 

I 63 5 . 6 I 12 I 65 l 80 ; 6 . 0 16 I 90 I 90 I 

64 6 . 2 l 6 85 85 6 . 8 1 3 65 65 

I 65 I 6 . 1 15 I 85 80 6 . 7 16 ' 85 8 

! 6 6 i 5 . 4 i 6 ! 1 5 ' 1 5 I 5 . 1 0 I 9 I 40 : 40 I 



TABLE II (Co nti nued) 

CO MPARISO N OF PR ESCHOOL I NVENT ORY PERCEN TILE SC ORE S OF 100 HEAD ST ART 

~e 
-

ber 

I 
I 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

7 

CHIL DREN WITH CALDW ELL'S LOWER CL ASS NORM S 

I 
\ Pretest Post -t est 

\ Ra\~ I Per - I Lo we r Class I Raw I Per - ! Lo wer Class l 
1 Ag e 1 Score 1 ce nti 1 e ! Percenti 1 e Age : Score , centi 1 e I Percenti 1 e 

6 . 1 1 8 65 95 6.7 1 9 95 95 
I 

5 . 4 13 ~ 90 90 5.10 17 ; 95 95 
l 

5 . 1 I 1 2 l 65 65 6 . 5 30 95 

5 . 1 1 1 7 90 95 6 . 5 9 95 30 

5 . 6 1 3 
I 

90 90 6 . 0 1 3 95 65 
I 

5 . 3 1 6 95 95 5 . 9 1 6 95 90 

6 . 0 I 1 4 85 75 6 . 6 l 6 85 85 

6.2 l 6 I 85 85 6 . 8 . 1 7 90 90 

5 .3 l 4 90 90 5 . 9 95 95 

I 6 . 2 90 8:) 6 . 8 95 95 

5.7 1 3 75 6 . 1 85 65 

N 



TABLE II (Continued) 

CO MPAR ISO N OF PRESCHOOL INVE NTORY PERCENTILE SCO RES OF 100 HEAD START 

CHILDRE N WITH CALD WELL 'S LOWER CLASS NORM S 

,- i 
I Case 1 Pret est . Post - test 

\ N u m - I l R a w l P e r - ; L o w e r C 1 a s s ; I R a vJ : P e r - i L o w e r C 1 a s s 1 

\ ber \ Age 1 Score I centile i Percentile Age : Score 1 centiie : Percentile 1 

I 

78 I 5 , 7 l 1 60 60 6. l 1 3 75 65 
i 
~ 79 I 6 , 1 : 13 65 65 6 .7 1 7 90 90 

·---i 
I 

80 ! 6 . l . l 5 I 80 80 6 . 7 l 5 ' 80 : 80 I 
I I I I 
I I I 

\ 81 ~ 5 . 5 16 95 ! 95 5 . 11 19 95 95 1 

I 82 ; 6 . 0 ; 14 l 85 ; 75 6 . 6 16 I 85 85 

I I ! ' I 
\ 8 3 I 5 . 9 1 16 90 I 90 ' 6 . 3 16 90 85 

84 5 . 7 1 2 95 6 . 1 1 6 90 8 5 

85 1 1 35 60 6 . 3 1 0 35 35 

86 5 . 4 l 6 85 95 5 . l 0 85 8 5 

87 6 . 2 9 90 1 6 90 85 

~ 
w 



I 
I 

TABL E II ( Ccntinu ed ) 

CO MPP.RISO N OF PRESC HO OL I NVENTORY PERC t NTI LE SC ORE S OF 100 HEAD START 

Case 
Num 
ber Age 

CHILD REN WI TH CAL DWELL' S LOWER CLASS NOR MS 

Pretest Post - test 
i Per - I Lower Class Raw Per - Lo wer Class ' 

Score centi1e I Percentile Age Score I centile Percentile 

l 90 ' 6.2 7 20 1 0 6.8 8 20 20 

I 91 I 5 . 10 7 35 25 6.4 1 0 35 35 
r -----~ --------r 

\ 92 I 5 . 11 14 I 90 85 6 .5 l 7 90 90 
I I l 
1 93 5 . 11 16 85 90 l 6 85 90 

9 4 I 6 . 1 l 3 95 65 l 7 95 90 

95 6 . l 1 l 75 Llr 75 75 

\ 96 I 5 . 5 ll 85 ~ 70 5 . 11 14 85 85 

l 97 6 . 2 . 9 85 . 30 6 . 8 16 85 : 85 

~~ I 6 , 2 ' 13 90 65 6 . 8 I 17 9Q ! 90 

99 ! 5 . 8 12 : 85 55 6 . 2 16 ' 85 : 85 
I ' l 

100 I 5 . 7 l 6 I 75 
I I 

L_ 15 . ! 6 . 1 I 13 i 75 l 65 I 

~ 



TAB LE III 

CO MPARI SO N OF RA NGE FOR 100 HEAD ST ART CHI LDREN FOR THE TEST 

OF BASI C EXPERIE NCES AND THE PRESCHOOL I NVENTORY 

PRETEST AND POST - TEST 

I 

~ T e s t L o \.; 1 H i g h ! R a n g e , 
I I 
I 

I 

1 Test of Ba sic Exper -
iences 6 27 22 

! 

I Pretest 
I I 

(Preschool Inventory) I 5 1 8 14 

Post-test 
(Preschool Inventory) 7 19 1 13 : 

I I I 
I I : 

<.n 



46 

v.:as 22 . T n' · d e r a n 9 e s c o r e 1 n i c u. t e d t h e a b i 1 i t y o f t h e c '1 ; 1 -

dren t o mast e r th e f undam_ ntal ma thematic 1 conc e ts l ong 

with the ter ms associ ated wi th them . Another fin in 

the ab ili ty of the chil dr e n to co mprehen the r 

b e t VJ e e n o b j c t s a n d q u a n t i t a t i v e t e r rn s , '· h i c h 

tionsh ip 

p r q 

s i t e t o much of th e p r i ma ry math e 111 t i ca l cur r i c u 1 111 • T 

IV gi ves an ov er vi ew of the me n and st n ev i t ' on f o 

ll data. 

Th. chi squar analysis w co rt1 p t e ' s c p t , t l y f o 

the a ta obt a i ned from comparison of the rn i Jd l n 1 0\'/ 

c 1 ass n n r m s v1 i t h the pre t e s t an p o s t- test of t '1 P t c <; c h o o 1 

h y p o t h e t i c a l e ;' p ... c t e d f r 2 c n c y c f 3 3 . 3 3 '·'' s 

u e d for th e:, 2 t e s t:; us i n g t l ~ f o 1 l o \·t · n d s s u .1 ~ t i on : ! f 

t1ere a r e no syst ematic trends in the d t t '1 e f r c q u e n c i e · 

\'' i l 1 b e e q u a 1 1 y i s t r i b u t e r a m o n g t :1 e t ' r '- e c t e J o i e 

T a b 1 e V p r e s e n t s t h e c h i s q u a r e a n l y s i s o f t h e c o 111 -

pJr i son of ga i ns of Head Start chil dr en over six month 

p~ riod to standar ds of middle class ains . Ex 1inat io n of 

t he fin in gs rev ealed that th ga1n of the Head St rt chi dre n 

v! a s s i g n i f i c a n t a t t h • 0 0 1 1 ... v '.) I ( X 2 
= 2 5 . 6 6 ) . E , · a m i n t i o 

o f t . e c e ·1 1 f '(' e q u ~ n c i e i n i c t e d t a t r 1 o e o f t h 2 s t u d e n t s 

'' r e c ·1 a s s ; f i e r a s i :n p r o v d i 1 n u me r i c l a i 1 i t ' t h a t . 1 o u d 

b e e x p e c t e ..~ iJ y h a n c C\ • T h u s t i1 e c 1 i l d r e n ' s g a · n i n n u m e t' i c a 1 

co n c e p t 
5 

v. a 
5 

a c c 0 y· d i n g t o t h e e '1 p e c t a t i o n o f t · 1 2 i n ., -.:. s t i j -

t o r b 2 c a u s e o f t. e p r o g r i.Hil s p r· e s e n t ·- '
1 

. 



TJl.8LE IV 

STATISTI CAL SU MMA RY FOR 100 PRESCHOOL CHILDREN CONCERNIN G TH E 

TEST OF BA SIC EXPERIENCES AND PRESCHOOL INVENTORY 

Test ean Standard Deviation 

Test of Basic Ex periences 16 . 99 5 . 49 
I 

l 
I Pretest (Preschool Inventory) 1 1 . 81 3.20 

1 Post - test (Preschool 
\ Inventory) 1 14 . 30 : 3 . 0r 

: I 
I ' 

-.......! 



TA BLE V 

A CHI SQUARE ANA LYSIS CO MPAR ISON FOR GAI NS OF 100 HEA D START 

CHILDRE N TO ST ANDARD S OF MIDD LE CLASS GAINS 

Group 

Improved 

No chang e 

I 

I 

Observed Frequency ; Expecj_ed Frequency ~ 

6*** ! 33 . 33 

21 33.33 

\ Regressed 13 33.33 
I : I 

L__ I : 

***S i gnificant at P< . OOl (x2 2 = 48 . 98) 

~ 
00 



9 

Tabl e VI pres ents th e chi sq uar na lysis f th co 11 -

parison of the gain in a six mont h per · od of ead St rt 

c hildr e n to standards of lo \ver c l ass ga i ns . r : e f in in gs 

r e ve a l ed th e achiev eme nt of th ..... !le ad St t chi l dren as sig 

nific a nt at the . 001 l e vel (x 2( 2 ) =25 . 66 ) . Exa n in ct ion of 

t he cell frequ en cies ag in i ndicated that mo r of t e c il-

d r e n v; ere c 1 as s i f i e d as i m prov ed i n n u r.1 e i c a 1 b · 1 i ty t h n 

' Jou ld be exp e cted by chance . 

Tab l e VI I pr~s ..... nts the int rcorr e l ation m tr ix for 

ddta us e d in the pres e nt study . Al l of t h corr l (;t i on 

vt e r i.:: s i g n i f i c a n t , ·i n d i c a t i n g t r t t h e 111 '

ln~<l.J uri ng to so me extent the sa 111e thin~ . 

. r 
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TA BLE VI 

A CHI SQU AR E ANAL YSIS CO MPA RI SO N FOR GAINS OF 100 HEAD START 

CHILDR EN TO STANDARDS OF LO WER CLASS GAINS 

Grou 

Improved ~ 54*** 33 . 33 

No change I 34*** ! 33 . 33 I 

Regressed : 12 · 33 . 33 
\ I 
I I I 
I I : 

*Significant at P< . OOl 

U1 
0 



T/\BLE VII 

AN INTER-CORRELATION MATRIX OF SCORES OF 100 HEAD START CHILDREN 

GIVEN TH E TEST OF BASIC EXPERIENCES AND PRESCHOOL 

IN VE NTO RY PRETEST AN D PO ST-T EST 

., ---- ---,------ ----~--- ----- ---,--~-------- ~ 

! Tes t \ Test of Basi c Pres c hool I nven t ory : Pr es c hool Inven to ry J 

Exoe r1 ences Pr e t e s t Po st - t e st 

Te s t of Bas ic 
Expe r iences 

Pr eschool I nven 
t or y Pretest 

' Pr es chool I nven 
tory Post - tes t 

I 

1 . 00 . 23* 

1 . 00 

_L I 1 

*Significa nt at . 05 level 

**Sign i f i cant at . 01 level 

***Signif ic ant at 1 . 00 level 

. 26** 

. 67* ** 

1 . 0 0 

U1 



CH APTER IV 

S U M M A R Y , C 0 N C L U S I 0 s 0 

R E C 0 r.,l r 'I E N 0 A T I 0 N S 

,·lost educators a cc ept the b sic v lu of He St t 

programs . Evalu at ion of specific proSJr m such th o e 

pr sently be in g studi ed tend to estab l ish the v lu e of 

9 o a 1 - o r i e n t e d p r o g r a 1 ~ 1 m i n g i n t h e e d u c t i o n o f y o n c ' ; 1 

Th e spe c 'f ic purpos e of the st y \ er_ to : 

l) Exarni ne me thod s of teaching n meri c; 1 concept 
t o five year ol ch il dren . 

2) Ana l yze t he progress made by ch i l ren 
s p e c i f i c m e t h o d s "'' e r e 2 11 f' l o y e i n t h e 
Start Program in Jaco Tex s . 

3) Iden t i fy possibl e def ici ts in te chin n me i-
cal conc ept s to f i ve yea old children . 

Res ults o f t1e present study reveale positi e g ins 

in nu meric a l ab il iti--s for five year old chil r n en oll 

i n t h e ~·' a c o H e a d S t a r t C h ·i l d 0 e v e l o p me n t P o ~ r a m a s r -

su lt of spe cific prog,,a mming . 

Tht:; childr en o f the pre sent s tudy esponde favorably 

to the sti mulation receiv ed d ·ri ng the testi g period . 

Pr o xi ma t e 1 y t \' I 0 - t h i r d s of the sub j ~ c t s i n i c a t e a ' i g he 

l e v e ·1 
0 

f 
0 

e r f 
0 

r m a n c e a s c o m p a r e c..l Itt i t h r. i d d l e c l a s s a n d 1 o · e r 
I 

52 
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c 1 a s s n o r m s o f t h e P r e s c h o o l l_Q~__!l!:.Qr..Y__ . s o me i n d ; c t i 0 n s 

of the stu dy sug gested that the ch ildren howe greate 

variabi l ity i n nu mer ic a l conc ept develo ment . The p ttern 

of dramatic ga i n indic ated a stronger orientatio For groJth 

in the area of nu me ric a l concepts. 

Th e inv es ti gator sserts that the cr ativity n t h 

a V>J a r e n e s s of the chil d's t each e r i s p i ill ry f c to t 

consider ed i n succ ess techniqu e nd me ti o s us d to v l op 

nume rical concepts . Th e ab ili t y to ex p ll n d upon th m t t i Is 

a t ha nd a nd to us e inci d ntal experienti 1 1 e rnin~ i t 

t io ns to i ntroduce mathe mat ic s ch aracterize the ~ood te che 

Th e i nV'=~ t i gator r eco mmends t t special p elim ina y 

s t u d i e s b e rna d e t o i d e n t i f y p r o b l ems , t h c t c:; p e c i 1 p o 9 11 -

mi ng be i mpl emen t ed wh ic1 wil l be design e to reliev the 

di ag no sed def i ci ency , an d that appropriate inst}~u r1 ent shoul 

be de ve l oped to measure ch anges and educat io n-1 pro res i n 

pres chool ch il d ren . A furth r recommendation is that the 

child re n i n such stu dies be followed thro s c h 0 0 1 \' i t h 

cont inui ng test s ar,d meas ur ements to asses s chan es as th ... s 

ch il d r en ma ture . 

In su m.
1
a ry , and upon f i ndings of th is stu dy t e follo· 

i ng r eco mme ndations are off ere : 

l ) T ·
1 
a t s p e c i a 1 p r 1 i rn i n a r y s t u c i e s b e r1 a d t o 

d iagnose def ici en ci e s . 



2) That goa l - ori ented cur-riculum be designed 
ov e r co me the i dentified deficiencies in 
l ea rni ng. 

0 

3) Th at t e a c hers co ntinue the 11ethods used for 
t h e p r e s e n t s t u d y , a n d u n t i i n g 1 y s e c I' to 
ex pan d an d r e o rganize the techniques for the 
purpo se of en ha nc ing the desire su ts . 

4) Dev e l op appropriate instrUI.lcnts to 11 e asure 
ch a nge s i n pre s choo l ch i l dl en . 

5) That c hil d r e n in such studies be follo1ed 
thr ou g h s cho o l i n a l ongi udinal stu ly f 
test s an d measu r ements to ass ss ch c ngcs ov r 
a pe rio d of de ve l opm.ntal ycdlS . 

54 

Th e re i s su ff i ci ent ev i dence avail ble 1 at i v ) to h c 

i m p o r t a n c e o f s p e c i f i c 111 e t h o cl s a n d t e c h i q u s i n ,., o r k i n g , ; t 11 

di sad vanta ge d c hil d r e n t o e l iminate problem arCrlS in olicli -

f y i n g n u r;1 e r i c a i c o n c e p t s f o r t h e s e c h i l c1 r e n . T h i s s t u d y 

affirmed t he fin d i ngs of o ther esearchcrs that an enric1cd 

e vni ron1ne :1t for gene r a l l earn i ng \'li ll also en! a nee the con

cept for mation in t he a r e a of mathematics . Continued xplora

tion of more refi ned meth ods and tee ni ues rnust e e1couraged 

e s p e c i a 1 1 y ; n t h e u s e o f fa r.1 i 1 i a r o b j e c t s r e l a t i v e to t h e 

disadvant a ged envi ron rn ent i n or der that the child may 11ore 

co n,fortably and re a listic a ll y i nt erna li ze 1 arning . 
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