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'a. ,_ ...... Nht9d t» tllll .._.. .... •f ... 1-4 _.. •llN 

o .. ••tS.. llwlflotta.. ~ • ._...., 1.sa11oaa. --.. 

..... . s,.oern.. wattona. ,...., •• .._ ... sat..... u. ........ 
la...,. ...... ..,.. twasrlnlty ...,, •• llllllnl .-. of tllat tllll elllld 

bu t..-..4 .. ,..... ctwlfleetlN• fer .....,1 •• will •ta with • 
._. ~ ,.. 

_.... .... ,.-. aaoll u Mt.ti of.,.,_. 'llllle _.. eltMr nd or ...... 

.. , .. 
F...aae.1111 anet••••• HDtat 0pwae1w1 Deftat~toM. eeatmt• 

uaa _. Maat,ot_... ........ ..,_,_...,. renuia,1111 Mldet•• _. 

n. awel•• la •• 5-7 ..., a l1llll• of , .. ,.._.. ttoploe-,

,.,. .... HI--• ._. ... , ..... lib eot--. _, ...._,,_., set_... 

(17) 
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ta . ......._ tt. ,,_... ,... tlle MAI Qmdnloa oa Sol..,. ~ 

•• Ill •• ...-lculull pmJeot •• a fmds attlal ,-tclon oownlal 

Ille ,.,..... ••du•t• -.ti -,.ted ouaaaae of ...iua~ton. 11hleh _.. 

oar1cdy -•••~ ta llit ......_t of ................ Gllffl-- •tc• 

lata. 'lllM t• ttae NM.a. ,..atton • .,.,..., ID the ooatllll\t ,oat• 

..... !ll!t ... ttoa .... '81 ..... dO W 11111111: tile ,....., e. be .... 

• • ..... ....... -- ....... ,.. - • .ron -~-~ 
(18) n... tD ..... , .. •• rrr.i ... •t only to tlllia taa• of --1oPlllC 

• &-, aetw tlllffhlll• 111, atao a ~ .. tuatloll PfOD•• '*-

C'Nldn• .......... tla:lr ,... ..... - --·- _,_,,..., .... 

... 11'8lnkll ....... ,. tdda .... ,. ............ -

............... t tbe otljeftlWJII ............... ........, .... , ..... ............................. 
1111111•1 S..._l Set .... INJ•c 

Utall St:ata Valwnt17 ad 11 •• ..,. a. .. .._, sea... ..._...... ... 

_..._. la IM2. It ta -..io,t• • --•• of t•••• la •l-- _. 

.,,. ,._ ,.. ......... 2 ... 11111111 • 1,nat-•f .._._,. 

lllllfJtlat , .... of .. 1 .... ••• , ... , ........ .i ••••> •· e .,,_.. . 
of tlllli alllld. CMI ... l .. tif7 dtfr.11111 er ....... la ...... ltloa-

t:Y'IM ...-&• ......................................... all 

................... ,..., •• n.,.-.............. .. 

- ....... ........, .,.......Nil> "fllftt:bll .... , ... r.tt ... 

....... a 1-, "'"' ...... et ......... la ,. .... •Ille .. ..... 

... Ille .................... ..._ 1M •11• 1111• tllR .. .... ..... . , .. ,... .. -· ........... , ................ .. 



for ....,1 .. la-1• Yl•••Saa o'oJ-* ... the ney an tunllll f'oft9 u 

• ._ •• ....s -... A ai,l:tal tne or appt'Oaoh I# UMd• In that --,, 

_,..._ ... .,. l'IP•ca4 la ...,_.l dJff•MC 'Ul\lta• .... tl• tllpbll9l .. 

lac • cttft.ent -,.- of ti» ,nlat• (tt). 

at• l• •t • ,antoulAl"lY ttal ........... hilt 10 N catried e..-e 

,..,.1,. •**'W• .... b4a baftf.tled by the cllltdnll ad ltd• t• .-1. 
•• ._tnbl• ta ae!-. i. at• tta. ~ 1111--. at' .-It 

...... 1...t a ~· -I Mt _. pl'De&Hd• Ae tbe pl'11Seftt .... 

•I ,_ .. ,tloA It will .. lt14 ...... •.S.t.s ..Ul 1- ftllldy for 6 
' 

II.IP? MIJ S.S... I ... 

W• ,._,- w taJtbl-, ._ tlllt btlt ,..._ .. L• fl'l•t •• 

""9tda~ at t••••lfUI .... lllatlW ., T........,• tllld Cblrl• wai--. 
Applied Btolo&l•t: of U.. _.... !bit -.ke ,.. • ......, n11mlnatut 

aetlYltlW lot' Ohlldr• Ill the -11 111ta17 ...... Str1waJ l...t 

otaJ.-l.,_ ___, • galalt_., (1) aa 4"1~ of II-Joela of 

hladf'le ...... , ... IUpptf' • a..., ...... ldW ,.. ....... 

ttoM _, • ._. .. .._ of •1111111&1117 Ollll*-1 (2) lbe Aftl-,11•t of 

ellll .. lln ,e1 .. ..._ 1tte •••••••a r........rul ,., .. , (3) 

.. ~ ., • •"1• ., ...., ............. tbe ...... da 

of aot•tlflo 1U.ten1 "1 atadelle .,...1•11Nt:loftt tllll at1"1111 t:t. 

eblldNll .................. ,... ...................... pre-

cH .............. o.._ NI•_, pllr ••-J Md (4) .. ...S1,m1nt of 

ohhty •-- fll• 1 ..... •tloa »Iota•• _. • .._. ,.,,••• •••• 
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probl.... the probl t. m •elect fro• all the posatblUtlut tlld• 

_,..,__. of hfft.ol•t a..-altalna Potentlat to _.. them •rth 

ftftloplac •• tba ohl1d•1 INll'tt u oppoNd '° tbM• llbloh add to ~ 

aoc ••l•t:toa of faotual lJftowlecla•• 

'Ille llll'Oll'M la ......., 1flth the ectuoatloft of the pnerat puldlo 
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• lbe ta. ln tlblcb tb11Jt 11• and die ttae luo llhtoll they an -~· 

Aa ~ tllat ....... and ooaWllliltbe • aoltntlflo 11tllit'MY• 

ftl• la an. •ebliPt to ,n.tcle • ..._. with adfl.cl-.e 1:nowld&• and 

..,...,..,. ao tM)t will ........ _.... ... ...,. ot tM ••••~lflo •n 

klc cented a by otMl"lt• ... tboullt they, thw•twe. do •t INloolN 

.. ,.et••· 
0... - .... ta ......... elllldnll ................... dlff--t 

_.._., ...._.. ..... ad ,_.. lewis -. .. ,1 .. ta '* lllllp _.,,,. ttae 

.-11w tt.t !Maw.._,_...., b,r ..,, •• Afew tllt• laltlat ooa• 

tnatatloe tlle •telal la tried '7 • PNJeet staff•••-- la• •l-· 

--. Oa wt•• of tllla ••"4 lewl ta t:lle ~ •f • ._.. 

lat ttae •lt la wt.u.n tor ........ ftlatllll ..., • elatlar Mt of 

l••- eoul4 M undll1tad. A f• of _. t2 nltjwta ,_. mloh •ter

lala ... .._ ,n•11&1 tllld ,_.,.., .. Nd •• Ad-• -.,,_., ...... 

CrMlhll.,. IAllr• amt ._ Botti• (.....,.lmttea of •••ttlon •f exbllt .. 

air) (21).. 

!bl• •lUdJ under' Ille dll'•tlOtl of Pmt•aor lolaert XU,lu erl• 

alnand at the Val.,..lty of C.Utnnta hftel•Y bl lflt 1fleb a araat 

t:roa the National sot•• fouadatloa. Wlth tbrN coU.-&u•• Arttll1r 

....... Hello- ........ Lloyd S..tt ........... •t• ......... nd 
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i : f ~ ! ! fj f ! f ~ ! , ; § 5 ~ ! . I ! -,i_,_ . 11 • 
0 • ... .... ... -

i I ! i J ! Ji! (ii Pi j i ! if! ffl1!- : . ~: ! ! i: ! 1 i; I~~ l 1; ! ! , I 1~!~!! r i 
1 I .. ,. . J •. I '1 "i.. J J l 1 1 : ! ! i.· ' !.· ,· ,-.. I u. I !. . 1.. :-
! ! · · f t • i .. 1 1 1 , = .. I i . .. 1 n, 1 1 
a 1 ,' 1. , I= a i· t 1· ~ 1. i '. i 11 . • , 11111.· i· "! .. • g'* . ,, I I i . • . ... • a· . "" .... · ... · . I · f ... .... ft .... . • .. • 
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! i ! i ! , 11 f s ! I.· 1 •.· ~ I l 1 ar11 
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Botany In spent tor thl- group aa,st 

All _.. ~ vt · t11provlfl8 a1ld atendl111 tbe 
...... .U.llll ., .. ,...., ..... i.. - In .., ...... 
are -,tortus eM •tn DfttatJ ~ to thetr ac,twr, 
lt9elf CD .te ... S. If a fl__. ~ allhf: 1Je naOMd 
tn en appl'OII dlNotea tD 161111' •• t.-ta. .Ut • 
........ altlo •• - ............... lldtN ., -·· ?• 
tt pwtlneftt to tlte blotlpound It\ tt.tr O'llft d. AU 
a1tt • ,..,.... ... emtr....,.... of .. , .. ,,,. •etlod 
and sot tlfle attltud• fn tt. JIDUftPbr• (27) 

I 

thes• fundailentat sclmoe CIDftCftPt9 wltl\ln Itta ~H•ctpttu 1ddeft 't 1 

themB•tw. tD tnat.lNnt at~- el....m:ary olloo1 tawl. Wlt!l an -

ptll'tenoed elaeat:ery tNe-llR, • helmtcel 111:'tttr, and an .. iuator he 

t,eglns to pnpare • unl~ ot tuenaottcm. By aotuat trial ad ..,..1 .. 

meatat:101\ tn cl br ct. ~ a awl• of t•• l• d wtoped. 

The ~Nhnlcal wtter t:bln ..-.... a wttten unit of hell tc, that tt 

,.y be Used hi a crtat fflltuatton. 'ftlS.. pnparatlon lnctw.1• not only 

tht auuuhd tftfJtl'Ufttowd propam tor ctattdren •• at,o pt"Ovtctes the 

public aebl,ol tllllehW wlth • -.Uttlelet ooahllt 

c:.eh1111 .__.. (28).• 

'the Ul\lt.s W•t•ttld • ut:e _.. In..,.•-.. of oomptetlon. ~ 

of tllM ar. attn Uftdanolns trtal mid ~t. 

Vnlwnlt? et ltll•t• ••--, 

............... J .. 

the aettvlty of th:te prc,Jeee bin eent--.t e ntroao111. U: •• 

co~ tn tt-60 '8ftder ,. M,n,n At.11111. an tldUc:ator. mt Stanley P. 



The prl gc,at baa been to ce Mtnnomy terta s t ere •urtt.t 

tty, tbat n eet •mtetur• of tfle· hltjeet • t~ l• 

vtewd by Utroml 11'8 Of Statuff I and tmt Clift be lett by ~ 

and cbttdNn ta actual etan100•• fll8 t11ttlat ldettu few~--

1 construction_. ttae structure of ast:rom,-, • t ttu dnel 

dUl'l the htstDry of • t• .. thoac~ that tnter•t: ttt set ... 

oovtct bl ttewtopect hos a eunloutw 1leNd on oertaln *'l*Jts of die 

dlacrl 1 tue. And t!Mlt a stantflcan~ UlM!tneandl of 1:he u.tutMB• of 

science eoultf reautt: a late vnd9rat!lndt et ~ eat>ject. 

Ona of ~ ~tnt: •• roc!uc-' ,.. mwrrnc TR! mUftlSE. ft 

o,ffhd audl t:oplcs u ...-.. .. t. db tn ~ NI• .,.-.. 8114 

lMJ,und~ et. •tu •hlpe ot the ear1:tt. and tMwN aquare tav U• 

to 1 laftt ... txiot fer detenrtftlq ...... dt•tal'lelle· 01:hlr !Dolls. 

pl•ted or ln proaen ere TR! 1JN111RS! tN , OJtAvt!AT "• '!HR 

J.f!SSAGE OP STAl.tl'CHTt ffl! l.lft T Of A ff I dd C.AtAXl!S 

1m untvns1. 

&ech __,. st ! t hM . .._. _..bit to wltt or n-.t•tna 

ehls nrt• of 1'oo an- ehttttren (OlldN W) and tM aecorapaaytaa 

~· avtdtis .... ~ thit '-*I.ts, ttlt wm>,...loftal ........... 

r.,.a&111Ae tbllr fleld aniftl tttu ,et ... , •lllilt t• b81 ,• -4 • ·· tell 

NJ.attwly few tRU wilt tue ttwt •Oldent: f•tlilat ln ti,g 

aub.feR (29)t" O.hls die aotlDot ,... fotlowtns eaeh •lttn1 GOD

r.eaee, 1:he ftft' terlat• _.. f lel4 h8ted ln owr 350 ct-l'OellllS 

t!'lroullloUt: the a,antt ,. halatton of pre :teet:· •1:Wtet t1' obta!Md 

fft coo,enctng ... ._.. ln wt•tnc find throulh l~ ... f109 i,n,• 
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fNII wlt.ten -.ses adldlllaand ta -. ellltdNn. sa....-t rfflatona ............. ,....... 
II 

'Ille GUl'l'l.elllu ............................. tbe ell 11 • .., 

..-.1. Into.., ,roe1trn.a In tllil --•tatlon of .i111a111111 sot ... . 

Ill 191! JollBIDft (30) lndloettNI tbal la tbe ,._. ........... ....... 

.... lie ....... 11 la •l-t:817 ............ -4 .... t1IIH ... ,. 

tadltM ...... flN1I (l) ...... ••.t-t --- • , ••• (2) Olla ..... ... 

NlYlas ••llilHI • -. a.latlwty Wtraet:and .....,.. (S) wta -. of 

........ lt\ a Ml'l• I» tdle .... Of ....... (4) II llllata Oft M•t t-

hthltl ........... - - CJ•l• Oil ...... find ........ ....,. ..... 

(5) r... ad ,......_ .... .,. • .-111. In ~ • t ...... aoat•. 
(6) .......... .,, .......... - ....... -1• .. ~··· - ....,, 

•lH la elllfl..t .. wnd n.tetbal bnotllef•• (1') • bl'III ••t-ta7 
.................. at ..... t:D ........... ( ,1) nt .... 01\ .-ttt•tt• 

--·•tloa ............................ ..-it-att• ·~ 

(t) fllllil tblt •••• a _.,. of tmnleda• t. fll.llll tllllt· ni,ort ona or • 

..,... of.,........_. (10) •• , .... ..,..., .... • ••11rattoa for 

•11111611', ..,.., ...... ID _,..,_... ,-. t:bil· Wlo ..._ttoa of all 

pupt1• .. . nt> ........ • ......_ ........... ,... ...._ • .... tb1111 

t:llllt ..- .- •~ • •••• of aq,•l•.-..• (11) a ...,. ....... oa 

....... lbdt:N .......... ..,...IW.t .......... Oft ...... ,..... 

... 1 trw of ...,_._. (t3) anat an.eton to w of .. 1.-. 

ladadlal tllCINlqy ID ...... .._. ..... • •el ... , and (14) ..s ..... 

lullt oa • llal-._ ...... ._, .. of •t:IW~t• to ffl ... wilt on 
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11- .... ,.._ Geo_. (31) -,r••• •S.11tl11r YI ... nlatl• ID 

.i .... tmy act ... ,111.-1on. MM'e ftNlltlY flouts (S2) _._. tllllt 

.... (I) 11'1111_. I illlllleh '-lllC pl__, Ml lalht61111 bnlltls11 tat -" 

peftlelfetioaJ (J) --- .......... l .................... ... 

pllyaleel ...._. la ...._.t • ..Sier doal•ttN et,._.. -..1•• 

.._ _.,.• _. ft1ahd llf• ••l-- •••t (A) .,.. t.11••• •t 111pe 

81111 ••enoet (S) .... ttatltle tacta 4W ...,_•t•I (6) •lllpllll•ttea 

et ..-•,••nta .-. (1) twnred ...-11att• _. ~-nttt. 
a.. tl'eadll ...... lllplloatt ... for -. ..._.._ ta ••-- of 

rnllll')' ••••••• A,_.. •••llld wlctl • fliltur1tt.. of el111re1~,,. 

1111'-• at tllll __.._ M•1a.ton 6w -. Mun 11111at of lol-

.._ ... 111 ........S la 1964 ·1 11 ... lNd -. wd ,-. -..1a1 .....,. fna 

..... 1.1ona1 ,., .... of ....._. ........ _. la -.1 .. plaoelJ _..tf. 
mtbc ...-.Mly ........... t••'"7 .,. la *loll ta•• tllllcttlll• 

,-ctet..- Ill pl•, 1111 ._ _,;1111 oac .........., .-s-- •tlllllCI 

tlo ft1ld -•11• tlo nal ........... lt WI 12Nl ... tllllt ,....I_ 

aad '*'11111 .... ..S la .......................... -4 • -· 

,...... .......... wtt:b - -···~-., .............. , ... 

(SS). At '1llt .....-• "•• .,.t tultlln• •ft:ill' ,...,._ ... •lie•, .. , 

ta1Ce lll4awloe ...... dtllt , .... t:1111 ._,. ,ntllDS,.l• lillll1 Mbll'e of 

.. .._. .,_. tw an,..,...,• ..... ••an. •t-,.... 1n. Only 

l,J .NWlfflolllSblll 411ddbC __.. ean • IIW el••,'1111117 bMbWe • 

Aa ... 1., • INS w e111r sD111it:._. ,_.table to ..._ ..... 

,..._ IN' .. _ _.., •••,-. ..-. '-1•1111 tit •••••• C-• (St) 

.... to. ....... ............. 11.t'at:. Ill tlldlOllted tbat .,1 ...... ... 



...... for •1.....,., teaohen aboulct be the o..- approprlate fw 

11.,.1 arts •Jor• • ct ether non·••lentuta. tht!,!".abould INlude 

baalc aolentlflo oonca,ta and prll\olpt .. • .,,.,.., • facta. TM 

•t'lldelllll ... t ,-tftll .,... ..... la~__. .... PRM• sotvt111 

•IIDutd • ......... The atuc1ent •l'elll• l•m to ..-~, .. • 111elt •• 

poottJl•• Seoond• all proa,-tlw el .... ta'Y' -.chwa aboUtd M re

quired to take a lNtlloda ..... ln tb9 teac1tl111 of •oa ..... fbeF 

•boulcf do ..,..,_ta dlat wuld be .....,,.,.ta fO'I' the •l--tuy 

ao11ool and•••• faalllar vi.th .. , ... ..,1,_.. tlNt7 abDuld lMl'll 

pn.pe taolinl..- et ••as • •••autrattoa end llow to ...._... ti. 

chlldr• ta lanotbNlH • to the na••• die dWft9tatton Wl"ked • 

tt did. the •..,_tat abluld haw ..,..,__. ln fllldltll •t .._.. to 

okaltt thtnp. fllll'd, all --~- el-.--, tM__.. sllntd baw 

• _... of oonoentntt• Qd tor .... tbt• _.. -.uld • set ..... 

tttea. teae.,. 1lllo bad oona•trated la set ... OD\tl4 ~ •w • 
afttaory ..,_117. aetat:llll oebff tlillOIIN •- &fNIUllbd:N wttb aet--. 

,..~. tllt na .. ..._ .. •h'tladJ" teechl118 In .... .., ....... 

ahodd baw tn-s_...• tntnl111s. fte tn-aent• •et_. Pl'Olnll eJliollld 

1- one lhtell ttllt ~ •....S for t. ...,._&1•• one tay a .... r. 
at: 1 ... t: t:e Wlb. VnlWNJltl• - flatp t,y otftrt111 tllNe ... . 

and II), llllltlQI t•tnetDn awttable IOI' t!Nla. The eonc:eptll of ae!tlftCe 

.utd Mft to ........ ., tor t:ho8e 1lle did •• .._ a buto •••--..... 
Amthlll' group la..._ted In t:ba ,,.,..,ton of •lwt:1n7 t•,._.. 

ta the lliltlonal Sot ... ,...._. MIOCl-len. !lie eomtulon on the 

~ttoa of "hae'14ln of tht• group held • •wt• of ttlne oon,-...._ 

on •llc• •ct ... t:eacbl1111 dllrlfll 1"4 _... 196,. !ht anap at a.-. 



hllch COMlderlna ~ problUI of preparing et._ury ~ber• .,...._ 

tad lts l'tNI09lllb4at.lou under no butc prlnolpl• of •olece t.a h-

1111. flies•_.. n,ortu by Etu (34) • folto•r 

BASJC PRfflCJPt.Et Coatmt Del ttncee• la ••l•ff _.. 
•• ., ... .i.. • ..... ..,. •teuld be ..... bat: wtda tlle ..... , ... . 
llw•andatlwt 

1. the proe•a .....-Oh •houtd b4t ... and cs.tSMd 
la ttllldlbW ODnt•1:• 

2. La•ntel'J 1IHk ai.atcl lie • lnttlP'al part of .................... 
3. ta1-'atDry ..,...1 ... ~d 1Nt ........... . 
4. c..., ... ,.,. or ••--•r, ..,... • ._.. ta a 

requl•lbt. 

1\A.$1C PllDCIPI.II A a...-tlal aelmoe PIQl'llll fol' im,s-
,-CIW el111n11117 ftil ......... wldt •••ti .. -•t 
.,...t'lonsot-... ...... . 

1. AC 1 ... 1r -.tw..,. of general edl.tea1:lcm ................................. 
-- *la laoS.. .. , ............ . 

2. , ..... , .................... ..... 
..,..,.,. ln nt ... *"4« t,e ,_,,-ct for 
tllDM1111D ..................... ... 
...... ... wlflt - ,. ...... , ... la ... ..... .... 

3. r.aloMl __.. tMIUCHIII •otenae 9tbodlt 
atiea1• ffttYI• .,..remttt• rw • ..._ .. te 
.a wltll est•• i. ......_ altuettens u ............... , ....... 

t:llhll tn aol.._. fel- •I--IB1' ......... bl tMO. 1he l•l•tat ••· -• 

24 

tt.y ......« , .......... • .................. , 111 ......... t ... H 

• t:rlal --··· Al ...... , ................. ...,,." .... , ...... ... 

tnseltllt9 of tilt• type ID a 1-.e , ...... et ell 11 ·tw, t•--•• 
••-• • 1966 ••twa s.t .... r.ot111C ••etacloa lltttl ...... ._ 



._._.. for .i .... t:ary teaehen at 140 lmtt tutleaa la 41 at.ates 

(35). 

25 

n. lat:el'•t ·-- • tM .............. ~·i.· .. Alllrl ... 

MNel•tl• m &lie Mw ••••c et Sel .... en.tatoa • Sel ... UlacNl• 

ttea. and the ,roJ..- ,-netq ••••ntan owrlnl• In aettno.e hU 

......, ...,...1 •11n1nter • ._lop .,_,at CIOIII" ... for tM tratnlna 

•f .i ... ..., teeel>••· 
1lle Ml••••~•e-tles end SoltMe t•oblnl fnJMt ta ,re

._ .. • oonbllt .... • -~ __.. tot ti. ,..., ... ttea of naoben 

f•.- _.ebb& Clll'l'tlR nl'l'lnl• dfertit _, .. ,-tally MtlltWt. A 

.,, 1 ury of tbe neo••••ttw 'llllteh t:taey 11Ue tor • ooatet c:oune l• 

u follewa 

l) nae ... ..-. __... .i.u,.4 NC111ln .... year and PhlNtbty w et.ect'tw. 

2) It abould 1'e a liberal ert8 __.. 4-laud to ....... eStlHM

• -t ,Juae tMeheslt••a1NMlt .. 1 ..... 

3) Jnatnctln'S ab)uld consl,- -.,hl••t•t.1Mf ..._..__.._ they met 

•tart eNh ctewto,••• ·~ *- orlatn. 

4) The llMte ._.. IN1 111Mild .. ex, atw ~ -.. la._.,._ 

5) 

ooata9t wtth act._ _, tlla aotl•ltl• of .. ,.... 'lbUJ -

that lhtY ..Ul atutta, , ..... .,.... la sr•ttr depdt. 

6) Thia Miit ••l•t:le,t•III lbln ... ttatd.e allDuld 1le ..... te aaoll tblM 

._..._. A.alldalo and ,eot ... s.-1 ••---. aMl U:y to •-•&\lea-. • 

....... l~lon of the blpoatarlN ef -. ...... ftd •tlUllMII .,.1, • 

crthrla for Cbe ffleotlen of at:aff. 

7) Hac.laltt ...td be .... fnm eurnnt CU1Tteuta. 



8) Thl• abotald 1- a lateret:ory coune. SOM opportmtlty should be 

pnvlded to eany eut .... lnd1Pandellt ,.....,.... Tile -•• al• I• 

\'O 4"atop oltl ... •14• • oeatlw • lean lnd1pmdelltlJ• 

•> 
oppo...S ........ ton. 

10) floM •~Soua ttaot .... vltbolat-1111-.-•b*ta •lltuld be delltro,-d. 

11) IA ddltlon tr> Pf'OvlGlw till• ...,.,,~,aelet.lata alloulct ....-as• 
ott.r .... tlllnta llD lMIOrporete NleM* Into tbel.r ...,.,.._. 

1•'"7 •IIMd.d taaltlde· •tuq •~ ttte ~t of ecten.•tflo as 

.it a political tdla. sot••1fle NtlYltl• a!Duld tie tdentt• 

fled • ndl• lllllttMlr tt1ey •CCIII' ln phyat• or 1a111•~ 1>toton OJ!" 

.-..tt1on. 

SW of die noa...-t1ona for • ..-. .... lnelwtet 

1) ~ ao.._. lletbeds ._... a11Duld be • ..... .., elwttw. 
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2) 'l'lle· --- ._.ld ltaDw I08II aet ... and M ahollld lmD• .,.. of 

tlte .. 4llflJotloaa of sot ... lnatruett.on. e.t 8houtd .Sao be .,.... 

of tbe opentloll of • et_._.,. •oltllCat •l••--· 
3) la Chia ol- allldeta llllotdd ~ out t:hellffl._. ,-C • ...,,. of 

tile ........ 'I.MY Wlll i.... .. their ·--· t:o peirtera -

ct.e and __.. -,aa.l••tcm atlowl. 

4) Seudent.9 •bould dewlap a 81:r'abllJ' fol' e.cblfl.l aol-- te -11 

tttlldnll. 

5) 9tvd•ta SlllMdd bea.- f•Ule wltl\ w of the apparatus. the 

.....,i.nalta of ut ... hhlltftl• (36) 

A ecnaf•we w Mld at the emte of Contlmllftl ldtMaclo11 of tlllt 

Ua1W11'8l~ of Chl .... 5•7 Sepu.*'• 1963• fol' t:he pmpa•• of •tlmutat

lal •at•U:y MNII •et.-ta• _. -•••• •••• tllll .._lopau * of 



27 

lqm,wd cattce pbJ!1Soat setmce ooun• for mmclanee tlbwat art8 

J n and 111 ~cvtat" tor pn•JMtO~tw et ... tary sctool teacllfl'tl. 

The con.tenno. ._. apcmsond Jointly by t:hlt Mflsoq- Counett on Cotlce 

Chalalacry and die Coaatsstcm on Cottego hyatcs. In eattlng ~ ocm• 

terence-. the cmll'Mlft o tba ew arou,11 •teted la pe-~1 

If ---•f'llt eoun• nasut• flea. tas• att1111pt:a• eoun• 
.......... ·~-- ............. y .......... -
oth• arn,e • ..,_tally in e. 1 lf• set..... b\ .tw of 
....... dlffl..itl• , .. , .. ta ........... of 
__.. • .,.,..ll'II '-th die pllplod and tbl9 htoloatoet 
....... flfltt .. ._ r••• u1det:._ •f tllia WDl'IC-u..AI 
Studt•• w r..t that OUI' tntttal .tfbnia lbcndd w a!Md 
•• a ..... ,.... .... In ,.,., ......... ,.. (37) 

"" ............. --··- ................... ,,, __ t 

,..,, ..... , ......... ,... ... fellftltll ...................... .... 

,.... ....... -....... , .. --- ... ,..,. ... 
Nie.nee for ttl.a t'IOllfflttllee •Jw IIIID I• -~ planatng tD 
..,. ... teMMI _,.,..s ....... •••••• t• wttt ,.._. 
dlacNt lbia atudlllt t» phylatOill pbena••• t!Jliovp _,...._.1 
....... .,.. ... ••• will ............ -- ........ , 
tht proapecttw •1--tary aeblol tt1narM1",. lt t• aat~tot• 
,e-..111 .._ It •ti INt ,._. •afld te. a .._. ..... •f 
nonaolace ma.ton IA the 11_.l aru cnllC•• 

CeMral Prlnolpl•• 

1) to ._loi, la 1:1'le •-dmi: • .,,.....,a attttuH t&'tlll'd 
......... - .................. --· ., fb,al•l 
Ml-.... atlwda ... teetlat..-. l111Htaat 111 the 
....... •f ~ ... ,._. .. 

2) He ... , lte alwn • e'illlMe t:e f-1 -.10,...-t. 
3) , ... -t 1Mt ,...i .. tllr ~ ...... ..... 
4)1t-••Nlllltlildt:IMI• ............ ~ .... 

wilt •t t. ••ltaM• Ill IIIIIIJ lnttlll*a... 
5) the tna_.t of ftlllr7 eo,to ,..t ttlN hlto --.,lfflt 

.. ,_ tfllt t1llt taMll•IIIUd .... , ......... 
t1 s ••111ot of ..., •tlldent:a _.. wrllilal .. ._.. tllllt\ ., ........ . 

6) 'fescul Mtelal fol' the ...... I• tD be M•eabtett• 
• ,_ pNIIIM-. hea •••eltW •-- or ,-ta 
tlwnof. 



7) nrmuamut the coun•· certain .. _ _.nor of 
.......... wllloll .. ......._ .. ~••of••--. 
•lw:>utd be noted and cuphUtzed agatn and agatn. 
a..t1111••--· 
a) An llppl'Nt•ton ln soleaoe of the blat, ot order ... , ... ,. 
It) The prbwlpl• of coma•wt,loa of certain fh,alcsal 

.-tt.s... 
e) flla -,.ta of behnlol" 11blob an --•1•'*1 lfllh 

,....._It, of ,-.ttou ancl ..-11•1• et 
~- ln...,, .... of ........ 

d) ·flte l'IIUIDltlon of ~ 1l8e Old)' U a tiM 
and ..........,. •• ,.-. of m•ttoa. bll1C ..._ 
UJOltlllltlY ilS a way .t M:fbltal• alllpltt,ttW _, 
1--.ratlstna oonce,'91. (38) 

•ol .... ad tile pnpara~!OII of tll&OMN• tile Coll ... of Arts aacl 

Scdenoes Ext9naloll of OMcahoml State Untwnlt;r llaa dewlo,ed a coune 

*lob t• • apeelal atudy In acl91lft for .i-.-,. ~. A d.•• 

crlptioa of ti. OUl'rtlftt edltton of Chle cou.ree l• 1aelud4Ml la At>,edlx 

A. It will ha aoted ta ttw deaC'l'lptl• •twtal afld obJ•ttvae of data 

&nup11 la ntalMd aa4 flllY .,_ be •n *PPR•t ln the Ofctabom State 

VnlwnltY lxtensloa coun .. thl• l• oae untwnttr•• atttlllpt to_. 

CUrrt.aubm llllmJ••••nt StlldJ' tlhlch t'111 haw • •tnma tatllMIIIN on tt.. 

medlods ..... lA act ... for ell PDUIT C.acabws aad Pftbabl:,• tD a 

certain atce. the CI01\hllt ........ at tt.a t•tttutt.aa. (16) 

The nw currlntua ....-- dtscuaaed ln tbla .._.., ee 111•• 

--~tw of att,-,ta Nlal 11114• ln thla C01llltr7 to qpoua at_. 

lutrucdon ln the el-t:ary ac11oo1. NI • r.ult of tbeae proaftlll 

M1r 111711 •• belfla tnwattaatad fer the tnlnlna and nt:nlataa of 



ettl!Nfttar7 tllllehen ln •etenc1t. Okta State Vnl atty t• taking 

part ta thelle efforts tft U:e _._. ... dt'Wlttloa •••-- ..... Thi• 

•t:\UCIJ la an at'bllllpt to .-J•h OM -,.ot of tM• OOUl'M• 

20 



CttAPftl tIJ 

DIDJMDrW. fl8CIDUUI An RIIOIIBIL 

........................... la ......... - ......... ... 

II)' l'MetoA _, s,.,.._ (lO) an, tlllt ... "1 ..._ wtttr. lot.ll .... ..,,_ 

...- IIIM ...... _. wblS tlilJI •tllld of 1111n .... _. Dlllw (It). 

ta lffl IIWIN11•• _. ·ctaw _.. • wntea of eae_.n ... atna ta 

•Hw ta -1• *- atw_. ef t:lle altl ............. tty_. of lH 

••11111• .......... - or ............. .t N1tsl8a. tlle nnltllll 

._, .. ...., • elll9 • ..,.... •• ,ee ... .,.._, l'11r••t• • ._._ 

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

..... ....,. ......... --- - - et .................... ... 

-···· .............. -···· ., ............... '1ttD ti --
.................. , .... ,.....~ ........ tlOffelated ·Mply .. . 

tM •S.J.Ml ,_..lt=S.. Niil• d ,._. ...... caw. TM . ...... of SO 

,_.. -, -. •• •f •.., ..... of ••Jed •H....aY ..... lttd• .. ,, ...... 
n. flat...., ta t:1le -~ta of • attl...._ ... ,. ti, tllla 

• .,, la ttaa ••••.1111atl• d •tatl 11118 11111lell •• 1"1,r1111tat:lw of Cbe 

.... lllllbl WtM• Nea:• atat•W ...a la die Dllnoa ... le W"e 

.-. .... "' Milt• 200 ,.. •• , .. tsw .i....-,y acblet , ... ,,... te wtte 

~ .. , ... u:a of tllell' fNlhP allNt aot-. 1llN Nd•.......-.• 

JO 
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Fl.gun 1. Tabulation and ara,h of atratemen,t 19 

32 

onh&• ledloaw tba ,oelt:lcMI at: '61e11 90I of -. Jwta• haw _.. a 

lee CIOIIMl'ftllC bow fa-..M• ae •tattl!llllll: l• tollllld .. ,--. 'Illa 

Md• •I• l• t1llllft lnlllrpOlabd on et. abectlm and few •eat•••nt 19 

Na .._ Nd M 6.0. !bit ·-·· W1ae fft the ,. edltad ..._.. •• 

~ In t:a1*tff fom tn .q;p..Ux c. 

the dlffe....,. lletua .i. _,.. -, l01IIW ......_ .. l• • •••••• 

Wilt 1ae IIO'rted Into• wide nns• of •••11ra. on the scat• &Ind tba Q 

wtue wltl-. blgh. Concl .. etatwmll\tis •••.,...,Wit, tbt .... 

.... 1111 tit tlllt Nllldera vltt 1- placed ta •'-*" the .... ,-ltloa on t:bie 

aeal•• end tile Q wtue will • .. 11. Plgur• 2 I• • 8l'IIPb ef atae.mt 

32 *leb bu a Mah q WIN and ,.. dlsoarded for dll• r••••• 
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· taun 2. Graph ot state_. ,, 
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't'Wnty ttateMttU ni,vtng fNllftP ID18'4 acleee wr• ••lected 

t.or sca:t• u ft'n t» 32 etatemenu utt«t t.n the sores,. ,,._.. thf, 

••teottoa ,.. mad• cco1'Cltna tot t) Items vtth tow Q ftluea, 2) dta• 

trtbatlon or acat• •11*l for •J'llllUl7• aatt S) an equal ...., of 

ta.nble and Uftbwrable •ta~. .Appflndtx D la a U~ of the 12 

•tabllleftts aNt th the ••t• wtue and the Q •tu. for aoeh atat...at. 

Apptylfll tbe ••• crtt.eto.la., •t11tflllllftt 1, t .. '• 4., 13• t6• 21. u. 27 • 

28• ,o. and '2 _.. etlalaated. 

l at:w lft Cills •1:Wtr• Seal• U CIOffelAtd wn wtth 

t t are ,-.-en~ tn .App9ft.dls £. 

• r. Seate r and 

The pol"llatton 111 ttal• study -. tabn fzoa •be Ott...,_ sc!w>ot dl .. 

trlot:a. thes• WN coftd la a. fo.Uovt -•• 



School 1 

Sqhool 2 

School 3 

llatonga 

\.\Wtern &tights (primary grades) 

ltbsflshcr 

School 4 ~ and aurroundtng dl•trtota 

SobcJol 5 •tc,rn 8-llht:s (lAt..,..tate pad•) 

School 6 S8nd SprlQIS 

3!~ 

the populatloa of .uh hboot ,.. OOlllpOMd of 2 parts, delllnac.d A 

and a. Part AWN thos1t e.actten • wan enrolled ff parctc lpattfls 

ln thtt ln•nnlce solcce :c:oul'.M. Part B wre tbotte ~ ,-. ttllt 

· •cbool 4l•Wlat 1lbo 1Nlte mt p,lll'tlolpatlfll In tlle GCNl"8e al'ld 1h> wn 

wllllna to fill out and retun an attitude aoal•· 

the act.- el..._ •t cm.e ay .- .... tor a ~ of 41t)Pl'OXI• 

matel y t:w and • ttalf __.. TM nnt: ctn• ~lfta• WN held tho 

taat part of August or to ..,..,, S.,tembor of t96S. 'rt. otau• _.. 

lmlt:NoUd, with the ace,ttoa of SO!loot 6• bJ • group of NattCHUlt 

Solene. !'oundatktll Acadt11lc tar retl~ who bad under&OM a hrt.t 

fallll larlzattoa Sod vlth die oo.Vft• meectat• 4Urtr.g ~he ftra-t paft 

of August. Sohool 6 11119 tnatru4t..S bf Dr. I C1Mth wtgtu of the Oltta

bo• s tat:• Unlwralty taeult, ntb _,.. .... by ~ A..s.te Taer 

fdlo• and &ratluate atadenta. 

All ct ..... WN ptw-alllted with Scale I befoH -, lMt:netlon 

bad hen. lllltlal*!. The ,.._t-t.a~ ._. datnl•_.ed after a,p.lOl•i.ty 

6 -.ttw of lnst:ruotlon. At th.la tl• both S•l• l and II wire ued • 

po'JN1ations A and B. ua. data •• ,nseted In Appeadlna r tlmntSb tt. 



S'- Che scu,y lnol.._ •ta ,-• 111 a. ef aolloob lt .. eora

•t••ad ......_ ... ID p,ol ..._ .... fllla Wiilet Nlllldt la • .,... 

alt .. 1,ata ef _.., ... _. • ._. et ...._. Md lllal•I• wrta•t• 

Ile, la llldl.tdaal aollool• ... IM._.loa. M tb9 dilta ._.. • ..,_. 

~ tlllll ~--Dlitllt:d .. pn11lllllw ,.. Ml..., ,

.._ ea .i.data M ... l,al# of wrt••• M ..._.._. .,. 0.. (42) 

1111t DN1ttete ..,_..,. ta a._. et ot»talallllll ._ ... ...._•a•• 

of• .,.,11• la a....... for_...._, t!Nlfe ta l ..-e1en •• 
---- ....._ ....... ttllrl'don ..... ,.l. wold ......... 6 

... CIW1dlll....,.l•hdl• ........ • 

tf ataattt-u •• ,._. la ~ of tllit: pea In••• .... ,,_. ta tile 

,-1.t Nldloll tll1a dlat ,......... _,. M •t:lltled for ... •obllol CIII 

....... - ..... -- e-. ,. ....... .. lllld tf lt aho .. •taatfl• 

aat. rw tld• tan. ...i,.ta tlle -"lfttld Noa pn1111t11• •• _,,,. 

•l•t - ,. .... - .. ,. .. of ......... 

la • 1,. •••at• po,ata,_._. fftlll 6 Olllabl• ..._, ilbtrlcta 

.... atudltd • ......_ •tt.r • •t pWtlol,_.. In t•••_. tlllto-

11111 ............. a ..... ,, ........... , ...... --· Mt ... . 

,_. ,, • .._ air, .-r•lelfatlttl •••••• "'" .,._... wldl ,-ttel,at

laS te1olllll•• ,_ anttDIII aeal• ._. IIINd. Saale l _. _..io,.t l,y 

Dlttlml _. StlltlW la callfofflta anct the •--• Seel• U• .......... 

'*'liY tM•lc.. Salle I ......... ,..__,,_.._.ton .. 

,_.lot,atlGI tnlluu _. Seal• JI w ued la ..._Jwtloe wtll S•l• 

,, 



I on ,-ntetpaetna and ~lot,atlnl 1: .. .--. TM nttllttc •• 

wn ... ,,.., '7 ae.tlati•l tMJal..- to 4etlnllna slplfl....._ 



an. wi,... •t ........ _.. wtlwJteid ma tbe .._lillrmat9d 

Doettctt_.. •tllM or .. 111ttoa. the Cllll-1...._ for the "Doolltcl•• 

_.. IICN•chd ta App•clS- L tlllid M. ...... .. L l• t1le ......... tor 

ti. ..,...... or o....,. A (,-tt•l,attrc ••at••> wttlt o.....,. • ,...,. 
.-n••t,atbl ,,._... aa,11111 seat• 1 .. n. 

The -,.,. .. of Wflllllce 6tr elle _.... -, pos-t-t•t PIW•ted In 

1*tw t::tM attltuc19e of t11ohllra -. .. d ftlenoe llefon ,artlotpattc 

la t1le ...... aad •llll••• • dlat. plllrdolJlftloa• stallart•• •lal 

Sealo I .._. - Mt •taalfl_. •tff_. .... at tie .OS Ind ...... 

.... ~~· .. _. •••·11•U.l,adlll ........ 'Ilda ..,.,._,. of ........ 

I•....,__. ta TaM• ti. u. -s,.1a of,...,,....••••• Tabl• t u 

t.aill•tea tllllt all .-.,1• ne •• ........... ln Che ........ nlatiw 

.. Seid• If• A ._.,. •f -IJ!MI et wrt ... eidoulated fnll a llltdl• 

fl..S 14MII ,-.1 ••• IIMll•ud • al••• alplfl.,... dltf_.... ac dla 
t/ · , 

hit ...._l 411&trlota• Seal• n llldl•e- •• att:l_.. ee111rd .. ,_. 

ot ......-rtlel,atllll ••etnr• •• IIIIIU'ly •11Atftwci1 dlff...-.t thin 
\_ - -~ 
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TABLE 111 

ANALYSIS OF' VJ..ftI.AtlCI FOR POOU f> SCHOOLS . ClOOPS A AND B, SCALI II 

SOlll"nof raan• of Suu of Maaa. Cdov1atN Ta.lNlar 
Varta•toa Fl'Ndoe S4an• squn , latlo 1 Batto 

Total 150 240.6):SHO 

letWHn school• , S,87,0lS 1,174604 

Av• I l .o,oao, .osoaos 1 

Control " 1u1nettoa s 108.951960 21.191792 41.1 3.&t 

Wlehla .koh Sehool 119 125.750610 .904681 
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TAIL! V 

ANALYSIS QP VARIANCE rott SCHOOL 4, GIOUPS A AMI) a. SCAL! 11 

Sovee of l'Ma&rff• of SU.. of Mull C.laulated T•INlar 
Var1atton ITH4o11l Square• Squn. 'I' llatlo I' 141t1o 

Tot•l 11 41.157195 

Coatrol va tnetncttoa 1 1.1101e2 1.210202 ,.u 4.4S 

Teach.era x Tetst 17 SS.417693 2.087511 

t 



the ....................... t'........ ftte ,u .......... la ....... . 
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Pl ..... I tllr4"flll I 111Ntlat• tlw pre- ad ... t-teet ea,r• •I 

~le&pat'trc .. .._. ••• S•l• ,. n.. •'-" an,llt•tt, ttt. ...._. 
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'tlle MWl"lll • t... ....... lt _,. "9 •bd tut t) 1....Sty the 

•••--• Wllll-. 1 ... faWftt.l• llttl ... '1111•.,.. fawffl>I• eNt tbe 

tea•••• wttli ttae .,.. r••••i• am._.. ,., ... , ... ,....,."• teWIIN 

NttnOe& 2) there ls n4l•l ...... ta .... lndld ... la and W17 

llttl .. If eay• la O.._.I S) ~ ts a big_.,_ ..... ef ,-l•lw 

•l.,.. la - soblol• a.n ta otllltl'J and 6) 1 .... 11, .. ...,.. we 

t•wn1tl• tewmct •el--. 

,,__.. 9 Ul•tnt• Ille e.._. ta wa tor Gtoup A of eaeh ...._, 

flotl PN- tie PMt-tNt. tt ca h noted tflllt tba atop• o! 4 aettooi. 

.... el._ ,-tt-lW OI° N10 with ••llactl• l ed 9 ........ a MPtlw 

a lope. 

, ...... 10 81\d 11 -. • .,. ter -. .... ot •t• t mt4 n. 

f'IIIIP9ftlft17• tor a oetllPffltlOft of o...,. A wttll a. tfote tf\at there i. 

po9tttw eoffetatton betuua lht no Miit • ... ,,.._. ne-,t ta ..._, 

•t•••• 1. SellNl• S .. 4 la ftaw• lt ...,..._..,. llt•wate 1llW 

lattnotlotl ,.. a.tt ..... ta -. ,eol• _.,,.ta et . ......_. fOI' INI• 

n. All'IIMlh tlle •lope of MttMr ...,., "" ttaelf wa nff .. ltlllt ,_ 

a -~ et ..... ,...._ to • ,oalttw. ~ tw OlldllMII ta tile pool• 

•l•tlea..,. ...... , •• 1,. ........... OM la 1!1fNltl'N -« lill •tbllr 

.... tlw. 
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St.iltlstl41d ..illlllactw •1"1 ..i,ata of__...._..._. ... la

di__. oaly .......... ot •t•lttoa• ••«••H ta e. ditt:.a •Mata-

• la tllb &tudJ nlatN lllt tile .,.1:1111• __. _., .... toa. A lllff 
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Oii tM ._ .. of • _,.,,11•1 ......... tlllce la • n••• fol' 

nJIIDdllrl .. •• ...,... • .,.. """ .. • •s.at11 .... err•••• 
found ..... ,. tll!I •••'*'- or ...._.... ,-nlelp11tt11S 11,111r1n .a 

............ , ....... , ..... In ......... , ctlat:net - ta~ 

.._, ifle:wJ.- wltli •l.U• IIW'ltwt 111t1a. stau.i._ -. ... ...._ of 

dtf,_ .... af,-. ,wtlel,adoll ln • bl••••• ..... a. ..... tbts 

... "" -- thllt' ........... faltbC ..... , .. ltsk ..,.... Ve 

..._ .S-t .._ • ...,~ .. to .. ....,.. - ,-1 ut• •f • ... , • .,. with 

be,_,.llY _,. ,-,,, ...... 

CleM ..... ._, of ,.._... S tlfttllh I 1'lll IMS.._ Clift w-. 
.... lltly , ........ -. ..... dl!I ........_ W. ... k ........_ t:lle 1 ... 

••-••• ••••-- ut,•ct at tile 1111 ... • of die ... ,._••• aat• 
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,-tlet,-ta. S... acct.._ _.. ......... ._..•lly all• ....... 

._..,. olllllll.S at all• 

M ........ la, ..... 10 ... 11. S.l• U -r .. ,,. a 111-- tft9., 

arbdnaton ,0111 tllllD Seate I. a 1-,. ••• 1:1111 ........ . 

Ina'••• ... alop(lil ..... 11tN PIW•t•I• A eenelatlea ...... t 

wltll a mola _...., a au II ,r i. pnpo•N • c!M:endM tllb. 
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ef Clllc!IIO .._.. (U9) 

<ti> _....._ .. ._ s •• •-....._ D•••• '-•"- Dtaeat1oa. ta 
1o1-.,• IIIWI NlsMJM• 0112 ~. 1961> 43-49 
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(21) Ig ... Jl9n M ·~ pg n•t lfd- SSilft-. ltoulhton Mlfftln 
C... .... tlill . HS) 
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l*'J ltlH ?9 •rl SW:ftlPD• ;;;;a. el ...... 111 n ta• 
tton or a1a11o11a. 1nc •• au .... tlt7- (t964) n-,1 

(24) Salt.llPlf• &l&M1'41 ,. P. ...,,_ ... a.,.ni n.. soa.1 Solw 
c.rtd• .. J4R.• 'Pa ssar,11 ,.,,,. 334 (1966) 31.s, 
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(26) .,,.._ 9DJllbP Jg p •••• IMb la!lfPII: Ba, s. VntwnU::y 
or Cd~....._. (lNS) 

(27) Minna. Bel1 art 1- -a. 11.,...,. StdllOt w .... ._.,._... 18 
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(29) Mkto. 3. ~- • !be Ul\lwnlty of Ullnol• 11.••IUY Sch,ol 
s.1 ... ttaJet •. • 11 
(1961) 

(,0) .Jo,...,._ ftlllp G. •1 lfl.l'W hntml• Stlldh!I la ll1mnatary 
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..- atl t• l'ffeet 011 '-'••II• ldl1rrtoa.* PPtnn&ST tC 
I.alls• 11111.._ .t U..ttoa. (INS) 

Q2) ......_ hid • _.,.... la tbe II . t ,.,, Sc.._. CU1Tlold.11L" 
... _ ef ...... ,.,. (ttlf) 39-41 

(33) . .... Albllrt: , . ~ .... •t tile f.oNll 1-.-
....... M11sa... §ttpy 14ltstl0 (lM,) M14U. 

(34) • ._, ... flflJll'a~len ,... ll•1111ta17 -r.1:ahwa.• 
kl- fllf DltfnR 21&. Ctffl> 11-te 

(35) Oppo.-alU. for S- St:adl• In ll.•1t'1a17 Sot.-. Nadcmll 
Set ... 1,n._• .-...I.Cl•• (1964) 

('6) ......... Genltl •• •• • 111T1Nlllt::l111 In' tJ111t ,........... of 
aeant•, ....._. la Selenoe.• hlru lfJR!tltl 49t4 
(IN!) s-.st.2 

<»> -a.ten,• • ..,. ... s. ..... ee...... .,•nl a altnz:reJ at 
Pbyalcs S2t6 (1964) 4a,...t02 

( ''8) ~ of Chit ............. St:tllil"lal .... ,.._. (e.,uMlahed 
r 1p1rt •f _. ... la ltM) 

(st) Stan•• s. s. •A lfeWte for lllia Soeltll CIM1m1••• Sfl-1'1 
(1966) s,o.,u 

(40> 1ct 11•. ,.. i . tmtafmr ,ec 4111Wt '811~ten· 
·, · AJJplatDaoC.M,-C.fta• ._,,.._ (t9 . , ... "·"· 

(41) , ........... ,. c •• ...,. ~-, 11111 11111nt:DM 
.. Ulnlre IMIIDl..- of Aftltulla Seide~· 
le• sl •I Alfl I•• hf lilJs...,. SOt! (1946) 12-D 

(42) 0..• lt.ll I.• ..... Dod.11*1• 'ftlchRllflH 1fbtN7 ... .Wll• 
cation.... ( ...... . . s .... ta ... ., ••. s..- .,., ....... . 
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Otlt- ot Al'III _, Set ... Dlt••toa 
Old..... tat. 11111 ..... tty 

Stlll•tlr 

tbta __.. b ,._tanect _,..,.117 for el-tal'J' t,udlea. topl• 

MR bee Mleet:ect wt _.. nlabd to IIDft .i--,.ary CUl'l"latla. 1ba 

ooune ltlOlw!M aubJIICt .eta" fl'M both tM phfale&l and bl•to&loal 

aot..-. tt wtll be offend at .. !Nbd tocattoa • a fo....._.h!r 

boar- ln-Nl-¥1• __... c1arlfll die IN!-66 Nhaol ,-r-. Clua• wt.ti 

-- for te and ....... , .... Mcb .. for ~four ..... 

l8dt pardct~ 1'111 be .......... a , ..... S.....tor7 tlllbl'lal• 

... tlna ,,. a.. 11!11 •14 t:lla ta1:ct.a la 01J11Jlns oa ~ .. , 

1abolat'N7 lll'NStiPt'lcma• act ~ wllt 1- ...-11*1 ., n:e ~ at 

the C1111Ctt•ton of tile eourN. Thin t• nt NCll,ltnd tct:b:Jot. A 

bl&lf.epa1)11J 111\d ot1Mlr "l•tld 11Stetat• will be ,rovtdltd tor t.1\e 

wrteaa topld. 

W. _.. aftllllpC1fll tilJ ,-.ta a Ml- ..... *1oh le le~ 

.-.... 1'ha totlewlng ,.. .. alllJldct g:tw •,,_of Iba tlnd of., ... 

lfl1eh will bl ettaNld• aid allotdd lie twlpfld. ln _..u,tna t:htt aettTl• 
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aetl'f'l~l• dnial..-t ......s (1) a pbyatcal .,.._ el' ••Jeeta and (2) 

a ,.,... .... or Ol'l•l- or a .,.,.. et Ol"Plll-. Pllystcal .,.-.. or 

et.J..- wUt .. __. ID d rMll'ata ,..., late ta all .. ,.... .UI 
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•••••- _.....,. of--•- atlldted wilt t,e .... ta dnwlop ....._ 

................. will ........... ··--· ............ ... 

-.,. ,.,. attaataa .-.•1 ... ta ....... ..s .1 ... n1-.. ...... ta 

all •tl'f'l't:lee w ,...,. •• ta aN lad:l.tdalll ..._..ah _. wtluoe.t.,. 
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APP!RDIK F 

RAW DATA roa SCHOOL 1 

Group A Group B 

Stud.eat Scale I Score Sule I. score Seal• It StYdent Scale I Scale I I 
lturabel' Pre-teat Poat•t••t Score N\tm,-r Seon Score 

1 s.1 1., 1.s 1 a.o s.4 
2 ,.o 1.4 2., 2 ,., ,., , a.1 ,.s 1., , a., a., 
4 7.9 1.1 2.0 • a.o 2.2 
s a., a.3 2.9 s 1.9 2., 
6 8.6 1.0 2.7 6 7.4 , •• 
7 6.6 ,., •• , 7 ,.. 1.1 
8 8.5 ,., ,.. 8 •• , 2.0 
9 8.3 ,.9 2.4 9 ,., 6.2 

10 6.9 ,.1 ,., 10 ,., 4.0 
11 s.3 1.2 2., 11 1.1 1.s 

12 1.2 ,.o 
13 ,., 2., 
14 9.0 1.1 
1s a.a 2.0 
16 6.2 ,.4 
17 1.2 1.4 
11 a.s ,.o 
19 ,.. 2., 
20 ,., 2., 
21 8.l 2.6 

?otar----------~60 84. 70 29.6 161.80 59~4 
~.a 7.87 7.70 2.69 7.80 2.13 

y2 686.61 654.St 86.62 1286.11 201 .. 46 
~ 



APPl:NDt X G 

RAW DATA roa SCHOOL 2 

Group A 

Stud4tat Scale t Score scale I score Scale ll 
Mumbttr Pre-teat Poat-teat Score 

1 7.6 ,.a 1.s 
a a.1 a.o 1., 
3 1., ,.1 1., 
4 a., a.1 1., 
s ,., a.1 2., 
6 8.1 •• , 4.1 
7 8.6 7.0 4.7 
8 7.2 ,.~ 2., 
9 7.3 ,.2 4.7 

10 1.s ,.a 1.s 

Total 

Mean 

y2 

,a.a 

7.88 

,2,.,2 

79.1 26.2 

7.91 2.62 

627.25 as.94 

Croup B 

Saadaat So•l• l Seal• II 
~r Score Score 

1 a.1 ,., 
2 9.2 2.2 , e.o ,~s 
• s.e 1.1 
5 ,.. 1 2.0 
6 7.6 i., 
7 1., ,., 
• .., ,.2 
9 ,., , •• 

10 1.0 1., 
11 ••• 2.2 
12 1.0 2.8 
1, ,., 3.0 

100.1 

1.10 
,.,.,, 

1.i., 

3.19 

163.57 = 



APPEllt>IX H 

RAW DATA roa SCHOOL 3 

Ckaup A Qrovp a 

St.uchml k•l• l Sc.on seal• t Score . . Stale II Studaat teal• I scale n 
NualMlr Pr .. lMt Po1t .. teet score MumlMr Scon soor, 

1 e.s a.s t.4 1 .. , 2.6 
l , .. 8.1 2 .. , 2 , .. 1.0 

' a.o 8.1 1.7 ' 8 .• , 2., 
4 ,., a.s ,.o 4 8.2 ,.o 
' a.a 7.8 1., ' 8.5 ,.6 

6 ,., 6.7 
1 ... , t.6 
• a., t.l 
9 7.5 4.1 

10 ,., 4.S 
11 7.4 1.6 
12 7.8 ,.2 
13 ., ., l.4 
14 a.o 1 • .s 
u .. , 2.0 
16 7.0 ,.s 1, a.o 2.0 
18 a., 1.1 

Total 40.4 41.0 10.1 141.0 52.2 

Mean a.1 1.2 2.os 7.83 2.90 

y2 326.74 ,,,.,, 22.,s 1116,0 181.04 

' 



APPatDtX I 

RAW DATA ,oa SCHOOL 4 

Group A 

Student Seal• ! Score 
Nuaiber Pr .. tut 

1 6.7 
2 6.1 ' , .. 
4 1.1 
5 1.1 
6 ,., 
7 ,., 
8 ,., 
9 7.4 

10 ••• 
u a.2 
12 ,., 
13 7.1 

'fota.1 

Meata 

y2 

9J.9 

7.31 

714.U 

scale t score Sc•l• It 
Joat•t••~ Scor• 

6.S S.3 ,., ,.1 
1.a 2.a 1., 2.1 
e.s ,.o 
6.t ,., 
•• , 2.6 
1.i 1.a 
6.4 4.7 
1.9 2., •• , ,.o 
1.2 s.1 ,., 2., 

98.9 

7.60 

756.44 

48.5 

3.73 

211,87 

Group I 

Stw.ttlot Se•l• I Scala 11 
1'.uaber Score S=on 

l ••• ,., 
I 6,9 s.a 
, 7.9 1.s 
4 •• , 1. , 
I 1.5 t.O 
6 ,.s 2., 

47.J 14.4 

7.91 1.4 

377.97 ,,.12 OD 

"' 



APPUOIX J 

RAW OAT.A FOB. SCHOOL S 

Onup A ero-, a 

Student SCfile l Score Sc•l• t Score Sc.ale II Stvd•ac Soal• t scale 11 
Nualaer Pn• t eat Poa1t•tu1 Seo•• Number $oore Soon 

1 ,., 6.9 ,.s 1 •• , 2.8 
2 6.7 6.4 ,.o t 1.2 4.2 

' 1., 6.3 ,.s S 8,6 2., 
• 1., 1., 2., 4 ,.1 ,., 
' ,., 7.4 ,.1 S 6.6 6.1 
6 7.4 7.9 ,., 6 1.0 ,., ., 7.7 ,., 4.1 1 a.1 2.0 
8 1.2 8.0 2.8 

' 1.1 8.1 2.2 
10 7.4 6.1 ,.1 
11 8.0 1., 3.2 

t ot.al u.1 so., 41.4 13.S 24.o 

Mean 7.46 7.35 ,. 76 7.64 3.43 

y2 614.71 601.11 173.22 412.U n.16 t 



APP!NOIX K 

RAW DAT.; !'OR SCHOOL 6 

Gt:oup A Group I 

Student Soal• I s core So•l• I score Seale II St.udettt Sea l• I Seal• tI 
Nu1nber Pre•t•st Poat-test Sc.ore Ntmlhr Soor• Score 

l 6.9 s., 2., 1 8.2 ,., 
2 8.2 1., 4.7 2 7.8 ,., 
3 7.3 8.4 3.0 ' a.o 1., 
4 6.6 1.a 2.0 4 7.71 3.9 

' 
,., 7.2 4.1 I 7.3 2.6 

6 7.4 s.2 2., 6 7.5 !.7 
7 7.2 7.2 4.1 7 1.1 4.4 
8 8.4 8.4 1.s • ,.1 •. , 
9 7.4 a.o 3.6 9 ,.a ,.a 

10 7.1 8.4 2.6 10 ,., .. , 
11 7.6 a.2 1.s u 1.1 2., 
l2 s., 7.4 2., 12 1.2 2., 
13 7.8 a., a,t lJ 1.1 2.9 
14 , .. 7 .a 2.1 14 .. , 2.1 
15 ,.a 7.4 2.8 15 .. , 2.0 
16 ,.1 a • .s 4.2 16 8.5 1., 
17 a.2 a.2 2.4 1t i 1.1 2., 

11 1.a z., 
19 8.6 z.o 

Total 128.l 135.2 48.9 150,3 ,,.s 
Mean 1., 8.0 2.88 7.91 2.,, 
y,. 

969.49 1078.96 1,.s.29 1191.93 179.4 0., ...., 



APPSNDIY. L 

ABIN!VL\UD OOOLI'fTLC, ClOUP A, Pl.I• AND POSt•TIST. SCALB I 

Total s-1 S·2 s-, S-4 s-5 s ... 6 N/2 R/2 Y So•l• l 

1,4 22 20 10 26 21 34 67 67 10,1.6 
22 0 0 0 0 0 11 11 111., 

20 o o o o 10 10 1s,., 
10 O O O S S 81.4 

26 0 0 13 1, 194.7 
22 0 11 11 16).0 

34 17 17 2,,., 
,1 o s11., 

67 si,. 7 
s~1 ·-- 22 · -o---,- o o o u u -~m:;s 

l O O O O O • ,00000 • S00000 7.1863'4 
s~2 20 a o io o to to 11,., 

1 0 O O _ O .,00000 . -· ~-~ 7.J9,oQQ 
S•S 10 0 0 0 5 5 -n-;4 

1 o o o .,~ .JOOOOO 8 .•. 140000 
i:4 2& o o · H ·1§1., 

..... -.. _1 ___ O_ O _____ .SOOOOO --~~ 7.4'8461 
S•S fl O 11 11 l6f,O 

1 O • 500000 • $QQQPO -- J.!'_40909! - ..... . . ... . .. --

s-6 ~ 17 11 ---.-o;-,---
1 tSOOOOO .500600 7 •. '144117 

,,., •3J,J _,.,.--
1.0 • 1,0 .. o.u641e 

I.I 3.o 

0) 
~ 



APPENDIX M 

ABDMVI.AtED OC"JOLIT?Ut , GROUPS ,'.\ ANO 8, SCALES t AND It 

to'-al s-1 s-2 s., s-4 s-s s.6 Group A Gl:o..., B Y SU1• I Y seal« u 

Ul ,2 23 23 19 18 36 67 84 1175.90 4J2.0 
,2 O O O O O 11 21 248.,0 89.0 

23 0 0 0 0 10 11 179.20 ,,., 
23 0 0 0 5 11 181.0 61.3 

19 0 O 1, 6 146.18 62.9 
18 O 11 1 134.4 6S .4 

,, 17 19 285.5 104.7 
67 O 519.1 204.7 

84 656.2 247.J 
S·i 32 0 o G O O 11 21 141.500000 19.000000 

1 0 O O O O .34'150 .656250 7.761625 2.7112'0 
s-i 1, o a a a lo · t, 111.lo"ISol l).f 

1 O O O O ~4)411~:~--~-·"1117 7. ~91304 2.941478 
S•! 2i O O O J. 18 111.000000 --0:;J 

1 0 O O .217390 • 782608 7,91S04S I.S9S833 
S•4 19 0 0 Ii 6 1'6.3IOOOO If.I 

1 o o .611t210 .,1s1s, 1.104210 ,.,1os2, s-s " ' 18 o ii 1 tii.400006 , •• , 
1 o .6UU1 .388888 7.4'6666 ,.,,1,13 

S•6 16 17 19 285.500000 10i\.7 
1 .412122 .,21111 1.n_0sss 2.9083S3 

u.1,ms · .. s,.tt,t9l :a.,1,1u .1.111000 
l • o.9999$ -o.OQ8~7 .0.0,U77 

o.o o.o o.lJ 

G> 

'° 
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