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LJ!BRMtlREREVI 

_.~'BR na~~.rD. that. aotlTatedare 

The are attltude. an .tud1ed t.he liON Taried their 

deflnltlen. au41nt.ergret.at.lon8 be...·• -NDll (1935) l.plled 

that. att.lt.ud•• and habit. aN .JDOD18ou. becau.e both are 

aore or 1••s .utellat.ic 4.P8ndiM UPOD hOw well they ha 

leamed. ·A fey lear8 1ater'Ro11 ..14 t.hat. 

human .0.la1,beba~.r' f th1Dk1.D6 01' 

re.pondlne vh1 ." (Boll-, 1939). Crow anel 

Croy (1~) tt.ltud.. aPe 'b7-produo1.. ot one'. 

eXDeri.noe are .au... a. lf8~1 a. re.1I1tset lHtbartor. 

Croy an4Crow (1 at.tl\u4•• 

are not. habit." but -1 'beaG•• ltl, t.hat I., 
hablt.ua1. tleleon (19'9) 11.t..d t.veDt.1-~ • tel'll. t.o det1ne 

or d.-lIorib. att.ltude. but preter: ,11e4 

1t. beeauB. i\ vas te1\ 10M. .criptlTe term. 

Woo41fOrth (19~) 8&1 a r.a41n.II_, 

lnolin.atlon. or t.ellClencl to aot. ~V&1"4 • pa"f·oho1og10a1 
, 

objeot. """..............
 

enol d.pellds U~Jl how faal11ap the ]. 18 with the
 

P81cbo10g1oal obJeo\ aonoerned. E. t1&111 the .... d8tl ­


n1t.loD was ~1 Ten by JordaD (195'), t.el'll !tattltud."
 

wall ext.nded to lnclude a .et. or '41 1tlon t.o act. e1ther
 

taTorab17 or unfaTorab17 toward obJeot, procee.,
 



1',tuations.iJJ,atltution. or ~son. In addition, Taylor 

(1954). felt that attit ould a180 include expeota­

tiona, intuitions, wi , '~,1:-:.~s" purposes, p~ncipl....." 

and Ideals. 

attitude is am .ellO.tlo~ attached to • Ipecific 

,b.1eot or relation va. the d.fin1tiOD preterred br ADderson 

(1949). Andersem (1949) also .ald that attl~¥d•• includ. 

itive or ne.-:ati",e tee1iM. or lenti.ents. Tarlor (1954) 

listed a nu.ber ot lentl••nts whioh vepe beli•••d to b~ atti­

tudes. Tarlor (195~) alao detined an att1tude ,. a mix 

tiona! reaction. Sherman (1941) 11.ted only tour types 

ot attitudes - 1.itatiTe, pre••uN, contll~ts, and trauma_ 

tic. Shatter (1956) Itated that an attitude 1s an orsanl­

lation of motive. lDTolTin~. ba.lcally, either acceptan, . 
or rejection ot certain P.,cholosica1 objects. Shaffer 

(1956) also stated that attitudel are detinite factor. in 

the determinatlon ot what an ind1Tidual perceiTe., learns, 

or belieTe••, Edward. (1957) and aartain (1958) a~reed 

when the, said that attitudes Tar, in direction, either 

aitiTelr or Degati",e1" degree, and intenaity. Ferguson 

(1939) spoke ot the "acceptance Talue ot a bellet" whether 

that be1iet 18 true or tal.e. This val similar to Sartain 

(1958) who sald that att1tude. lnvo1Te be1iets, and be1lets 

inTo1T. attitudes. Seeley (195') left the iapresaion that 



exve1'"1e vith "'......'" 1. IDYolTl ,• 



r80nll with pre.t.lg•• ~ . SJdth and -SJd.th (1958) 

)",·.'t&~4·~;~h&'tI,-'1~he acqU1r~ or l1ew, ,a~~1,ua..e 18 ~.rel, 

r UoLa_ :......u..,Q~~·~u._ .,!~~ .A ""naa".I,I'" ""... uaw vu.••• 

a,·~~~. or- Dearl, 

• ~",_~, .....1t\i••~~~Jch~.~;.u7:\m4.r 

-, .•-iaf..rong ·...~1;aai.-t,one'. '1'h1a 
~ - --- --....- ' - ...,­

t B.1~~ (1939) ifade • I:GOd Qllera11za­

t, - -­ - . - -
tloDal 
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a great, 4ea1 ot per.~~11t1 and pre.tlge can be .uece.sful 

In cbanging the at~ltude. of atudent.e. It would ••••• then. 

that •• f.r a. attltuae 10ll*eDt 1. concern.d. t '11~ 

tt1 ot • tea.her ~4).' ae....1op 01" .041t1 attltude. la ju" .e 

taporttaDt •• t.he '.bl.11\1 :too infu.e bow1edse ot aubje.t _t­

ter. It .16ht eT~ be .~~~._~ '~t, 1·~ a t.aoher 1. ;.u•••••­

tul In ae...e10plJl8·or abuSing UJlde.lrabl. att.ltude. Into 

de.irable Olle•• 1e.JIIllns .r .ubje.t. ~t~er wou1~ be enhanced. 

aD (1946) .&1-4 \that In addltloD to eert.a1n .kille,
. -- ­

an4 cltle•• a~tl~u4e•• r'7 rt.ant. In the .e1ec­

t,lon ot • tloD ~p prot•••lon. If olle a...... t.heretore. 

,t thia Datlon 18 1. t. neea ot ••1eatl.t.. aDd tecbllol­

on.t., It 'beH •••' laDeNtl.... that. t.e••he8 

4e.01 at '" leYe1 beoa-•• 

.•n10 t toll&rc1 ••1ella. 

1aek ot- '.uiub1•••••ur1g ......Yat.. are at 

pre.ent,:t.he aNat.e.t. b.l"P1.er to deteral-

nat.Ion. Sh.ru.n (1941).a14 the ot 

attltud••,· haa no....!"' be....tl.tao • Pallle• 

(1957 ).t.ate4,tbat. ,...e 11\1,1. re1a­

,t1.......a1ue a. ra;r a. 'Tooa"lon. are- conoe 4. The d.....1op. 

t ota .uitable aertoe with 'whioh to at.t.ltuu. 

'to.a:r4 a.leno. on t.he hiM .obool 1....e1 ODe ot 

objeot1...e. ot th1. etuQJ. 



10 

oh 

t 

'rhurit.oJle. 

proje... 

) "Moh 

iJl "'lUa 

.a.e 800d 111u•• 
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the direct 
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t.1Te. ne 
t.he t.e.' ... tound t.o 

tleD, :&lben" et al (1938), 

D11U1: t.he pre.enee 0'1 

• It va. otteNd •• a 

, baa • :ceP't.a11l nu.eneal 

" wrlhI' t.hrouh a teobnlcal 

.-'Idl••u••ed tiy 'sartaln (1958) in 

10•• 01' un.en' 01' 

Ilab1. 

'.t&telie.\ oa 

b1 Sal"\&1. (1 

., 

a 
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(1958) 

oh t.he- .ln41rtdual .a 

llt..rat. 

the Likert. 
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r1 

41.agre"eJl\ 

n.lue a. 4etend.ned 

pro••••• 

I' UD.-.t.l"'U.~ure-4.~1.ul.u..lt.uatlon, 

11. 01' 'l1t.. eoa.truetlon nre DOt. '81ftJl. !artaln 

(1958) polat.ea o1it., hoRTer, tbat. ill at,tlt.u4e t.••'a, l1ke 

••t other 'e.ta. t.he lli41T14ua1 oms purpo••1, (ta181tl or 

41.tort. ·r..pou•• &lld\therebl lUTe an lllaooura"'e .00..---.:;. 

Aalto (1956) deTelope4 a ineDtl lte. que.tloDD&lre to me••­

ure cel'talJl attltu4e. 1ft ¥bloh oDe-haltet 

ore po.ltolT. opl 

__ ot~.nft 

haTe high nllibll1t:l. ,ID a 

turI11.hed a oheu 'll.t tor d.t 

desirable attltude. 1n aa 1D41rt 

CO.Dro~.e between aneodotal records 
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• In aoel.t",. 

tor 

not clear1;r 

11 (1950) 

!ft b.al. flelds 

(1951) 

1 

cOll8truo\lon. 

t,1P8 of 

at.at,eaellta 

the 

al.1lar ft. tho•• 

of literature 

geD.ral or ''to Tar10ua 

d _oUJl't, 

"~~Jl611 

,t t 

.). 

E4V11.Pir!II• 

(1 

) .treNd 

.b..addUl Ncol'dliand queatlon­

.eaaure attltudes w•• diacusaed 

ot opineD 

ava 

hftv.".... a 

( 

•••UIlPt 

(1953) • 

ae1e-8tlOD 

te.t vaa 

can1e4 eJII)t1onal 'OOB.DOUUou. 

"pleaelng-no r.el1 
used b;r 

on. 
ava1l.able that rel.t, 

BO&1a1 

t 1s ,Nlat.d~ 8lHt.lt1'oi1l;r 



Ter­

-,.,.. t.ten 

__ 01' 

It vassoa1•• 

st.te••nt " 

st.ruot.4 80 .s to .Toke 

It. 

•
1e. clear. and 41reot. l~e. 

1. 
2. .lYD1A ".ctual ••t.el'1&1 or uytbiu that BY be 

,.
4. 

7. 

5. 

6. 

V'V'...........v ...vu. .-r ........ ._~.....-­
1t•• vas s.1.ote4 1', 

t.1t tha\ 11' t.he st..\••eD~S vere 

.' All the S\a~~D\. 

d sho~.D..4 with ~s 1it.t1. los. 01' ••&D.1D8- •• possib1•• 

Ifhl. vas dOD. 1. order t.o briDt') the st.at..~.n". 40vn to vhat" 

in the aut.hor's opinion, va. the aT.ras- h18h .choo1 student's 
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,t • 

to 

• 
•

10. 

11. 

14. 

1,. 
13. 

01'1teria nUllbers 1', 2. and 6 

aanel'.d to a. c10se11 ae thel abou1d have be.n, .to lt was 

te1t that t nta no1ated thi 01'1terla did 

80 only s11 11_ ••pha.l.ed criterla nuaber8 

5, 7. 8, 10, 12, and 1'. ,."at••ellt.s on 

exce d 'the t or 1:.hNA 8. The 

~ar and tlon val .fti....-rtJ 11 oh.o~.~ b1 the author 

and t per8vu. 

elet,-tlTe 1tit••• 

Tbe "plea.LnR-no al t ot 

NBPonse vaa ua i.1Iar (1957) d. S"OOhn (1 ). 

A "])8r.oD&1 .eet.lon on the tlrat 

• ot t soale. Th.rwe weN apa top eDt"rl ot nalle, 

te ot blrth, , sex. le.r In ••hool, aclenee and 

aatl0. oourae. 1n ch t.he etuden" vae currently enP011ed, 

and 801 and .at tlc. cour.e. t prlor tb 

adJl1nletratlon ot the attlt. .oa1... eoale val th 

dupllcated tor us. (a.e Appendix, p~ ). After the .oa1e 

en adllli11ete tOI'" the t1r.t tl.e, the author toUD 

ot 

d ofom 

-

that manr ot the students had done 11tt1e more than 'tl11 ln
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thelr nAJI'UIU. alP-B. f the info tlon 

01nArmanAn.tA t.o 

aQlU..Yl'ecorae tul info ti • 

Vall In order to Aeterain. the
 

"correct" on , a ~rouP ot nAP.nna aeBUIled to be well ­

tralned ln Belen 8 u~.d. It a.8U1led t.hat the 

validation RPftUn d d••l t.t!tude. to sclenee. A, 
copy ot eolence attlt Ie and an explanatory letter 

diA, 7), alon th a .t_ped, It-addreseed(."" • 

.Telope, was aalle4 to ea ot rt7-tl•• college t.,U/lt­

80ra on 29 JUl_7 1 • 

i_I''' aa State d thl7~, Ian".·, 
II 

Tea.hera College,I.e 

rla, Kanaal. ixteen ot tb teaohers were blol­

oglet8, tlTe ':b.ealete, 1elet8, and seT' 

tb ,e.onere • All 'teacher 

lelected had a ater'a d_Jt1IIaA or aboT",. t ot t had a 

ctorate 1n ~helr apeoial tlelda. '1 asked to rk 

the1r 0 re.PODS*S to the lt the eoienoe attltu& 

t Tven'ty-sev 8eales re 
. 

returned a tor ann...",... tell' a 77 per t 

retu • 
If a p 10ular reliPOIlII8 S • by t 10 per 

eent of the~-y.l1datlon a::l'aun 8 a8. d to 

be correot. It, tor example, t or more ot t 27 
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reapon4enta to the acal ..". a c In anaver, t~t reaponae 

waa .a 4~ orrect. "~no."er the nuaber ot rea a.a 

the e re.'DOn••• 1••• , 

t.hat 1 80na14e"4 to be 1n.,,&114. It 'bere vaa rea­

loea, both reapona•• 

1-ti • \at•••ta were .1 ­
.1 tha:t .n.ldered to b• .,..114• .e 41 

.tat 'a were t Dl.t. •• rill .zplalned later 

11l W.a paper. 

.Ac!Il::;:;;;l;:;;D1:;::.::.;.;:t;,::,N'-=l.o..n !! ~ __.&08 IDord.r to teat the.. .......

••ale.. lt Jl1........d. the entlre atudellt body 

ot Ca14"e11 81_ Seboo1, Caldwell, ~..., on 12 

4 &gal.. · 'Apn1 1959. 

waadin. 

It 



social 8ci.nce teaoher administered the aoale to the aen­

iors; T plan val followed the s~ale vas ~i~ 

the a ti • 
h teaoher vas 6iTen • written aet of instructions 

(see Appendix, p. )an aake read the. to the 

alass befor TiD« the test. !he t ••t required trom tit-

teen to twenty ainu"•• to oomplete. d ding upon the 

student. 

oge­

teP*1n1DR the .tati.tical 

ecor'. F teat of 

va. UI 

41ff, 

nietl ot TaPi 

the Tari tor each 

pair of the tour groups 

.ignificanoe of dirt c•• 

iniatratloD of ~he 

.eal"". erts t t u to ti the statistical 

81gnlt1 t the dlt the lIean of the 

t1rat adain1stratlon ot t ond adJllln1atra­

tion tor each 6rouP. It t ible to flnd the 

s1gnificance of anr change in attltude between the two 

adm1nistrations ot 'the aoal.. It aumed that the d1s. 

tributlon s normal theretl t nan 'ere estlaated 
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- (~XC: 
n 

b1 ··~~~d R1ven 1n D1xon and ••e1 (1951 ).. The tormula 

aa rollo"I' 

~ 

= 
82 t. '\h. T&1'1ance. X·'rePN••lita· .aoh aeore ot 

pIe, and 11 1. the nabe!' .t lnd1T1duala ln t.he !.avu...,. 

At\er calaul.t1ns the varianc.tor each group \0 be an_. 
l,.e"" t.h. 1.1'8.1' ot the tvo variano.. 1. 41vided b1 t 

11.1' to o~ta1n the T&lue ot ,~, whioh 18 called the var­

iance rat.l0. d.oor' • of (aned.cor,. 1956). 

1t can be tound vhet.h.r the dl tter.no. In varianoe. 1. 

,tatl.tlea11, .ignltloant. 

artl.tt'. te.t ot genl.t., ot vari 

delcribed In I' (1 ) • t.hen caloula The pur­• 

po.e ot thi. t..,t was t.o I' or not the var­

lance. or the cIa•••• would produoe ••••nt.l.1.l1 t 

ult. a. the Tariance. ot all t .t t. taken 

!ether,~ In other I, .t••t to .ee lt the varlance. 

were elmllar where the ...ple group. ditter in alze. 

B.rtlett'. te.t • not .entl.l In thil p.rt1cu1 atud1 

alnoe on11 tour group. were lnvolved. Adequ.te data con­

eernlng homosenlet1 of the varlance. val obt.1ned t 

Snedecor'. F t.,t betw oh ola d ev.r1 other clals 

.tudied. rt1ett', t ••t beoa.e. n.ce.a.rT nWlerou• 

• uDle gro .re co red tor 41fterenc•• b.t••en lI.ana b1 



1 

1 "he use ~f anal'11. ot Tananc•• See Appendix,' page 8'. 
tor detalls of the B~rtlett teet. 

The 5 per oent leTel wa. used ln determlnlng the 

Itat1etieal 11gD1floanee ot the ~arlance ratio ln each 

It then-r1ano. ot the two groUPS did not difter lig­

t11, Fllber'l t teat ot lignificanoe of aean differ­-
OO~d then be aPDlled. '. When oonsidering t.he lIean8 ot 

\vo d1tterent RroupI, the tor..ula tor t vaSI-

-~ 

- (2:Xa) 
( Nl + H2)t = N NlN2 

11 ,he nUllber fit persona in 

,n, Xl 11 the loorel ot that 

an, i8 lber of per­

,e 2 11 th 

5 per .1gn1ficanoe 
___I val w1th the t t. 

- -
___._~_v ~ ~ period !! seTeral months 

III order tlon, 

"18 there any ohange 1n attitude t rd Icienoe by hl 

lehool studentI OTer a perlod of aeTeral months?" &s meas­

ured b7 t leale. null byPOthesl1 I flrlt Itated. The 

.1s re 1s DO ohan ln attltude tovard-. " 
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eei 1 students 0• a riod o't 8 ral 

waa ~nen tested by meane ot t 

r and ! teet. 

Tidual. ~ !!!! reliabllitl. 

The oompleted .cience attitude 80ale. re acored, bY' means , 

ot .trip. ot manila r with rectangular notoh cut on 

on The corr.o~, 11ned-out .pon.ee uld then• 
appeal'" in t notoh Th. 1t • were ,.00 d acoordi to• 

the responee. ot t ldation up. ••an Beoree and 

Tal-lano were oalculated tor eaoh 01... and the student 

body .e a whole. The Hoyt thad utilill analysls ot var­

lan d.serl by Johnson (l9~9) was u••d to rind t 

reliablllty ot the .cal. and to tlnd ~ow well lt diecrimi­

nated bet indlT1duals. ot the 

Append1~ tor a prelen\atloD ot t HOlt 

.cale .'OOJ"e8 !!i!! ..o..t.-h-.e..r 

tl:llo. e nezt aueetlan. •• ."''''IADl ted, ., ttl-

there an, relatlon8hip bet.een score on the sclence 

attitude 8ca1 d (1) number of sol courses taken or 

bei' t n.(2) a , (~) 1- 111 ce quotient'" In 

Order to ansver thie questlon, it 8 tirit broken do into 

several Dartl~ A null h1Pothe.is. "T is no relatio p 

betw aoore. • on the lenoe attltude Bca1e and number 

ot 801 'COUl" t or belng t.ake- tf stated. Thil 

Var1 

d. 



-

b 

on t 

• 

t 18 n -

81P:Dlticance 

JIl&lU1er a 

s&ll-ol. group, X 

tlent, correla­

taotor to b 

oa1e and age, oor­

calculat 

t lIight exi_t 

tormu1a uled wa_1 

a1 

1atlon coet­

tutPdlnp: to the tormu1al 

and Ahaum, 1951J). 

In the _ 

ueltlon. 

coettlclent lIa1 t 

4 Y Is 

Yldua1. In t 

93, tor details ot t 

:rouped data were oaloulated tor 

n - 1 48ltNei ot treedena• 

Intelligence 

1atloD.hip 

tit1 

latlonlHlp bi~we8n Iftnp.. 

( 

r ot '1 

the precec11 

• 

ooettlclent of oorre1atlon, 

Appendix,p, 

th 

ettlolentl 'lor 

a t table u-

nlltratlon ot the loale. 

rre1atlon ooettlcient 

ttl~u 

ttlolentl VI 

il the D 

r=-v-~ 

To tln 

t 

To determine tb 

la. 

oulatlon ot Chi-.Quare. 

h 

t the 

orre1at 

20 

tl 

tl 

The t te.t ot .1~tl-
tlo1ent "r" va_ tben ca10ulated ao 

t = 
r~ 

V 1 - r 2 

lolen 

where ,J" Is t' 

11~tlcanc. ot the corre1atl 

between scorell OD t 

11 t 

tlon 

null hypothesis was tested by app1ioation ot a Chi-sQuare 

lilt.,.. n is the 11ze ot the ."ple (Johnson, 1959). 

40ne in &nswerl 



1 l.at 'q tl to be a a "18 there ·...-·--4 
'1 

latl0.IlBhlp bet t aoore8 d. eD t aclenee at.titude 

a.ale and t tollow1 otlona ot the Iowa Teat ot Eduoa­

tlon&1 DeTelo \a (1) ,_turalaolenoe, (2) 

ekground. In Ilat.ural ael , C,) 60el"&1 aoh1.T•••D~ ttl 

!he tollowing, nullhlPG ••• were aut.dr N re la 110 

twe.n the ••orea .a4e OD the .01enoe att.itude 

••ale 111 natural ••1elloe; th.' 18 no relat10n­

t saaPA. 011 t. aelenoe attltude 8e&1e 

&Bd UIl4 ln ..t .J there ls no relatlon­

p between acore. ••1ea.. attltude acale and 

s.neral .ohleT••llt.,· otthe.. h'1POth.... were t.8ted 

b1 the -aquare tONula. 

It va. t.lt that lt eo.. tON ot 1t 

a11·1. a better plcture could be drawn 

rd1ns t reIatlTe 41ttlcult7 ot eaoh 1 on the Bol­

e.c. at.t.ltude .oale. In t.he .ethod. ' , "he uer ,t ot 

1t correet waea\ t. in ch !JIO .tuti. 

oaloulatoed. The pep DDt. .t .tu an ltem 18 

reterre4 \.0 a. the 41ttt aultl ot th. 1 • nUllbel" .t 

•t.udent.- triIl ••Oh II:rDUl) hanJUI: eaehl .aneot • taken 

frolil ,he aal'81. 01 nr1ou. u\a. If 1t._ 41tnault7 vall 

det.rmined fer each tea P. The 1\ 

7s1s w•• done on11 1'01" \he fir.t a~~.tnt.loft ot th 

Bcale. 
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-------

I ~.:nr.1 

lp 

61. 1.6 91.1 t .I 

( 9(2) .0. ~ ' • .d Lt Lt , NO 

(80. 0(2) • 9 '.~ 91 t~ Sit 

(.0. 6l.t) .0. It '.~ tl t~ 9. 
(. u.t) ,' .1 I , 

Ii 
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TABLE II
 

.umber, Sex, and Mean Age. of the ups U.ed in the Study
 

Second A~n18tr.tion
 

Group Student. Ilal•• F•••1•• Mean Age 

Freabaen 42 22 20 14 yre, 10 ~. (178 .oe) 

SODboaorel 46 24 22 15 yr.,_ 7 ao. (187 mos) 

Junior. 47 25 22 16 ,rl, 11 .os (203 aoa) 

Seniors 40 26 14 17 yr., 10 mos (214 moa) 

'fota1 175 9-7 
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1011001 career Ulua11y dUr1ns their trelbman year. All the 

lao take the Iowa Teet, of Educatlona1 Deve1on­- . ­

nt DUo11ehed by Solence Relearoh Assooiatel. Ch1oag~. 

Illinois. during their tresbaan year and again during their 

Junior year. This battery ot telt••easurel the Itudent's 

background ln 800i&1 ItUdt... baokground ln natural 8eienoe• 

•• in exprelliol1. quantltative think! lng•
 
1001a1 Itudiel. d1 natural lei.noe. ~.d~n" literature. 

nera1 vooabulary. d us. ot lOur ot intormation. The 

0.p1.ted bat~.r1 .«lv.I a raw 100 and De!'cei1tl1e rank tor 

each area ot each .t,. n\ baled on natl • A. COII­

11te raw leore ~ ~o.pollte peroentl1 11 a110 ven 

tor eaoh I en\. It I 100re8 and "081"­

tl1e ranks on Ie rtl0111 ot tter1 inT01vi 

loienoe. (2) baokground ln natural 801­

enoe, (,) geneN1 hi.ve.ent that yer, le4 1n th1a 

study. 

(1) rea41n 



( 

I
I
 

I
 
II 

ULI 

.-8...0...0 ..."--.s .2!! !!!! aclence attit.ude scale. It -, be seen 

tro. T.b1e III that. t s range. re nearly unitol"ll 

upa st.udied tor the tirst adminlatration ot the 

scale. The .oat narrow aoore ~a:.. 22 to 37. waa aade by 

the lor 01a.8 the rideat., to 3S. w.. ..de b1 t.he 

wa.21 

'to 39. For ,arieon, T.b1e IV a that. tor the second 

Junior 01.... OTer the entire student bod1 t 

nl.tra't.loll ot the .oal.... • o.t n_'iioNtw e, to 38 • 

vaa .hared by t re and t)'Yer­

.11 40 tor the nd ~IU • ,e 

wideat. range wae 19 t.o 38 and v••••de by the a.nior e1•••• 

It vas l~t..reati!l8 to not. that on the tirst 

ni.tration the higheat .core, 39, va.~de by a f'res 

bOy, od the lo"••t, 23, wa. tied between a .oJ)homore drl 

d a .Junior Rirl. On t.he ••coll4 ada1n1atratioD. the e..e 

1 _de the b1ghe.t aeore wh10h vaa torty. The 

10".at aCON on the ••cond adainlatration va. 19 and it was 

b1 a .enlor 1)07. 

T.b1e III a1ao abo"a t tor t.he tir.t ada1ni.tration 

the .edian .CONe t.o 32.0.- For the .econd 

lnlatratlon. Table III ab an Beore. ranged 

trom • to 32.0. 1 0 e 1n t.h, 8diane between 



•t 
trat!t awulU 

:lAD.b6 III 

re RaDg••, aW'UINlB 

of the Grnun. 

SOON 
GroBP Stu4en\. Reg

-­ .-. 

fre••ell 42 23 to 39 31.5 '.655 31.17 

rea 46~ 21\0 37 30.0 4.183 29.80 

JUDicr. 45 21 to 38 32.0 4.294 30.55 

seniors 43 22 to 37 30.0 3.827 29.70 

All s.tudents 176 21 to 39 30.0 4.016 30.34 



SeCODd Aam'D~8~rat1O 

f • 
• ot 
a.dl 
.-oI!" 

42 

46 

47 

.lll students" 175 

22 te 40 

20 :to 36 

22 to 38 

19 to 38 

19 to ~ 

31.0 3.950 31.'6 

3().5 4.062 30.24 

32.0 '-.672 31.68 

29.0 5.014 21.70 

'1.0 4.429 30.30 



atbl1n1l!tri\1on•• 'llone-or 1;1l••• rour JH)l:ygODe ahowany 

\ normal distribution. Ko .lgnltleant gain 1n atti ­

tude between ada1nlatl'&t1ofts 1s &DD8rent from the t1gure•• 

8~atiBt1cal sl~1tloance ot ~h1. aspect will be 41s­

d later. All tour ol•••e8, exoept perhans the senlor 

ola••• appea~ to bave tendenol•• \ovard a b1aodal distribu­

tion which w1ll be di.oulled on yo~v ~~. 

re 5 shoWI the per "alit. ot the a~udent body that 

each score on the 80ale tor both admin1strat1ons. Tn 

eftect .... DJ'Obably due to t.he lar~er number ot 

1ndi'fidu.la involved. A. blaodal tendenoy a~1n appears. but 

the di.tr1bution wa. not statistioally tested to see it it 

uld tit distribution. 

Table V one can see that tor t stud1ed. 

there no significant tter, between the varianoes.
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The Ya1ues tor F ranged troa 1.05 to 1.38 all of "hich were 

t. s1gn1t1 cant at. the 5 per cent levlt1.0n the second 

a~~1atration the only a1~t1cant d1tterenee between Tar­

iance. occurred betweeB the jun10r and senior e1a••es where 

the F Ta1ue waa 1.91 wblch v•• signlt1cant at. the 5 per cent 

level. the data tro. Table V and VI would in41cate that the 

Tar1ances were ho.ogeneoue. 

Bartlett' a teat ot hOllOgeDiety 01' ",arianoe ehowed the 

<,'arianoee to be hollO~el1.oue tor t.h.e co_b1ned grooups with a 

Ch!-square Talue ot 1 •.\204 tor 'the :t'irst ada1nletrat1on and 

5.0506 tor the eecond administration. Reit.her ot thl!tse Chl­

quare Tuues ere .1~ticant at the 5 per oent ll!.,el. 

Tab1. V showB that em the :t'irst a~lniBt'Ntlon 01' the 

soale t.here va. no slgn1tlcant dJ.:t'ferenee between "he means 

at th~ 5 per cent leT81 a. 1naicated by t ~-
from .12 'to 1.81. On the .econd &ClJl.1nt8t.rat.1Qn. hGYeTer, 

Table VI ahov. that theN vaa a 8ignlficant ditterenee 

bet"eD the ••ana ot 'the freBbaen and senlors, eopholloNa 

nlora. and. .,un1-on an~ Benlo'l"". The! values tor 

'the.e group. :ranged trom 1.'79 td» ".23 all of "hich were 

sign1ficAnt at the 5 per cent level. By ":terral to F1gure 

4, on4!t can ••e how thi. sit.uation could have arisen. 

Apparentl, 80me G,f the aenior. e1tber were not cooperat.ing 

or else their att1t.ud.e had declined causing the aean o:t' the 
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it became signif1 tly 

41"''''-­

class P to auch • 1nt 

that tor 0 

Ch!Dge !!! attltu The ! teats were aRain• 
utilized 1n testing the significance ot the difterenc 

bet the a ot ch group on the flrst and aecond 

aaminiatratlons ot the aoa1e. The and ! values were cal­

cu1ated in order to test the h1POthesisi HThere is no 

;han in attitude toward soienoe b7 hi choo1 students 

OTer a riod ot _everal months." The results or the F and 

! test. are given in Table VII. A Ta1ue tor F ot 1.17 and a 

T&lue tor! of 1.47 s obtained tor the tres n clasa 

between the firat .eoond adainlstrations ot the 80a1e. 

Thus, neither the chan in variance nor the 0 ge in JIIll:JIW& 

soore was signitloant tor the freshman c1a.s at t 5 per 

cent level. The F Tal tor the sophomore claeB was 1.06 

which indioated that the change in Tariance was not slgnit­

lcant at t 5 per cent level. The t Ta1ue, howeTer, tor... 
the .ophoaore clas8 ..s '.43 whioh indicat that the lie 

ditteren ••i~lticant at the 1 r t leTe1. Thi 

Junior class to1lowed th attem a. that ot the BO'Dh­

or... An V Ta1ue ot 1.37 was obtained which indicated 

th&tt change 1n Tarianoe wa. not .18Jl1t1oant at the 5 Del' 

"ent leTe1. or the junior ola.s, a Ta1ue for! ot 9.10 was 
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TABLE VII 

SIgn1ti canoe of the Ditterenoe between Mean Scores ot the 
First and Second Administration ot the Scienee Attitude 

S~ale tor the Groups Studied 

'i5I1lerenc 
No ot Mean between 
Stdnt. Soore Variance Meallil t F P 

in-
Firat Ada. 42 '1.17 13.362 .19 1.47 >.05 

42 '1.'6 15.601 1,11 >.05 

SoEhoaores 

Firat Ada. 46 29.80 17.494 •.-.4 '.43 <..01 

Seoond Aa•. 46 30.24 16.491 1,06 >.05 

Junior.-
First Adm. 45 30.55 18.434 1.13 9.10 <.01 

Second Ada. 47 '1,68 13.482 
.. ­ 1.'1 >.05 

Senlors-
Flrst Ab. 4' 29.70 14.645 2.00 12.89 <.01 

Second Ada. 40 27,70 25·750 1.16 * 

All Students-
Flrat .ldll. 116 30,''-' 16.129 ,04 1.11 >.05 

Second Ada, 175 30.30 19.613 1.22 > .05 

*For this group: .01< P < .05 
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obtained which lndicated that the ditterence between ••ana 

vas signlficant at the 1 per cent leTel. The F Talue tor 

the senior ol••s va. 1.76 whioh vas .1gnitlcant between the 

5 per oent and 1 per cent leTel. tor the chang. ln varlance • 

The _.1, 'Yalue tor 1, ••nlor cIa•• • 12.89 vhich va. algnlt­

iout at t"he 1 per cent 1.....1 lndloatlD5 a .18J11tlcant change 

ln .ean .core.. 'When all the groups re taken together the 

F 'Yalu. was 1.22 and the -t 'Yalue v•• 1.17. Thi••boved that 
. 

tor .11 the ol••s•• taken tog.th.r th.re vaa DO al~ltlcant 

chang. ln varlance or .ean .core. at 5 per cent 1.Tel. 

One can ••• fro. Table VII that there wa•••••ntlally no 

change ln the mean • oore. tor 1, tre.bIlm c1•••, so.e 

lncrea.e ln .ean soore tor the .opbo.ore and junlor cl•••es, 

oae decllne in aean .core tor the ••nlor cl.... On 

the ba.l. ot the lnto tion .upplled by the F and ! 1,••1,. 

lt va. concluded that there va. a .1gnlfioant change ln 

attltude by the group••tudied. The hypothe.1. va., 

theretore, rejected. 

Rellabll1ty g! ~ .eale. Fro. Table VIII one can 

Bee that the re11.bl11tle. vere sat1efactory although they 
. 

vere not out.tandingly high. The lovest rellabll1ty••50, 

va. found 1n t.he ••nlor cIa.. on t. f1r.t ada1nl.tratloD 

of the .cale. On t .eeond adminl.tr.t.ion, however, the 

aenior cIa•••oores were 1, highe.t v1th • re11abll1ty of 

.70. The rellabll1tie. of the entire student body taken 
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together were probably the .ore accurate ones s1nce ao 

lnd!rtduals were 1nTolTed. 

In all the groupe studied, the Tar1ance due to 

d1tterences between 1nd!rtduals 'was s1gnit1cant at the 5 

p8? cent leTel.' It va. oonc1uded. then, that the Bc1ence 

att1tude scale d1scrim1nated sutfic1ently between 1nd1T1d­

ual.. Further data t the ana1ys1. ot Tar1ance are g1Ten 

1n j~pen41x Table., I, II, III. IV, and V which are tor the 

t1rst adJl1nlatrat1oD, and .AP~~42.2: Tab1•• VI, VII. VIII J IX, 

and X whioh are tOI' the .'econA adlllnlstrat1oD. 

TABLE VIII 

Rellabl11t1es ot Both A4a1n1.trat1ons ot the Att1tude Bcal. 
top the Groups St.ud1ed. 

Re11.ab1,11ty Re11ab111t.y
Group First A~n1atratlon Second Ada1n1strat1on 

Freshaen . .5. .52 

Sopho.ores .61 .61 
-Jun10rs 

.. 
.68 .55 .. . . • 

Sen10rs .50 .70 
-All student. .60 .78 

*Variance due to ditterence between 1ndirt 1. s1gniticant 
at the 5 per oent 1eTe1 1n all oaee8. 
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belng taken." 

5 per cent leTel 

-ther data t 

taken tor the 

rrelatlon ooetti­

.01ence attltude 

bas1a ot the preced­

1', rejected. .A 

Taluea d1d not Bhov 

ond adaln1atratlon. .. 

• b.~ween the 1 per 

aAeftnd a~ln1.tratlon 

taken 

thea1s: "There 1s no 

n In Table. XI to XVIII ot 
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• ooncern1~ the relat10n­a 
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slgn1:floant att 

IIGftPA8 
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coura.. loBeD 
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Table IX .hoVI that a correlatlon coert1c1ent ot .15 

VAe obtaIned betv.en the solenoe at.tltude soa1e scorea and 

&Dy signIficant relat1on8h1p at the' 5 pep ,cent leTel tor 

cale1l1at1 

co.pari.on ot oorrelatlons ot sciellce attitude 80&1e aeores 

olent .ot .27 vaa ob 

oent 

ahip between attltudeacale acorea and nu.ber ot 8cieno 

cours.. taken or being taken. On 

top both adll1.n1strat,lonl .t the 8cale. 

the 

&oale 

flrst ada1n1atl'atlon otthe ,BO 

the s1gD1r1can.. ot the 

the &Dl)eUd1Z. 

e1ther 

relation.hip 

Thehypothes18 val telted by aeanl .r Chi-square calculatlons 

PreTiOua11 stated vas the Dull 

Ingreaul1',8 the null hJ'Dot 

Dlmber ot scl 

! Talue at 2.00 Indicated that on the t1rst a4alnlstrat10D 
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>.05 

>.05 

Cbl-egt P 

2.00 .01<P<.05 

3.66 >.05 

TABLE I 

.15 

.27strat10n 

Q1.6IU.flcance 

F1rst A4mln1strat1on 

&teo 



44 

ons()th courtllea 

or 'the II 

T student' d t year. to 

onths tor pu~noses ot co wi t ttltud 

.curve. 1e X, the c 1atlona tor 

tl1 t ,iona ot t were 1 • 1're1atl0 

coetn d trena .1"5 to t Ta1ue or-
._0 t toJ:' the first ln1at corre1a­

tlon :1 per 5 'Der cent 

1"e18.. T ~ft~latloD ooettlclent was not s1gnltlcant at 

t 5 1)er leYe1 on ••Gond aa.J.JU 

Tal ot • It DJiiObably 1d be that t.here val• 

no di.tlnct re1atlonah1 

the soa1..... cOJU)&n80 t corre1a­

en the scores and aR.. tor both adminlstratlonl 

Oorre1atlon coetflclents v~re cu1&ted to flnd it 

any relatlonship ex1sted between I the science attl­

t lnte11l! tlent. 1e XI snows BnmF..a 

what ace ,b1. corre1atlon tflc.ients .-rco and .41 were 

obtained tor the fir.t niet tlons Napec­

tlye1y. t 'Ya1 flcance ot the correlation-

on the first 6.09 and not slgnlflcant 

at the 5 cent. 1eYe1. t second a nlstratlon the ! 

a t-
,ttalned on• 

tl 

•of t 
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lations 
d Age 1n MoJlthtl 

.1.t.ltude Ie 

pt 

Firat .lda1nlatratl .15 2.00 .01<P<.05
 

SecoD4 1n1atl'&t1011 .28 '.79 >.05
 



>.05 

>.05 

p 

Seal 

t 

6.0 

5.84 

~~:AD~ XI 

.42 

.41 

f1canoe 

F1rat AdII11l1litrat1on 

eon4 Ada1n1atrat1 
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n1ue was 5.84 and also vas not almltica.nt at the 5 Der 

cent level. The concluslon wal that probably there wal 

llttle, lt any, relatlonshlp between aoore. made on the 

ttl tude aoale and lnte11lgence Quotlent. Flgure 6 Ihowl 

a comparllon ot the correlation between the attltude Icale 

Icore. and lntel1l~ence Quotlent tor both admlnlstratlons 

ot the loale. 

The raw soore. were not used troll the Iowa Teat ot 

Educatlonal Deve10pment becauae all .tudentl, regardle•• ot 

year ln Bohool, took the 8..e battery ot teatl. AI an 

ll1uatratlon, on a certa1n te.t a frelhman made a raw .core 

ot 20 whl1e a Junior allo aa4e a raw aoore ot 20. It could 

be poallble that this would glve the treshman a percentl1e 

ot 90, but would give the Junlor a percentl1e rank ot 

perhaps only 70. This would be due to the dltterenoe ln 

aatunt7 ot the two lndlT1duals. A score ot 20 tor the 

treshman aa compared to other treshmenwould be a high score 

WMr_al 20 would be a lower loore tor a Junlor compared to 

other Juniors. 

rcentll. ranks ot the 1ndlvldual students were 

e 1 at ptlng to tlnd the degree ot relatlonship 

tveen sole e attltude scale Icoree and (1) 1n 

natural acl , (2) back~roUDd ln natural lence, and 

(3) ~.n.ral ch1evement. The hypotheses. as reTlouely 



ted is no 

attlt¥.d_e:,s,oa1e and readinlt 1n nat.ura1 

is no re1at.ionship between the scores 

on the attl tude 8cale and background 1n natural 

sclenee, 1ationlh1p bet.w.en Bcores made 

on .­ de Icale and ~.neral aOhievement." 

ch ot the.. hYPOtheaes waa tested by the Chi-square method 

tor bot ot cs • -
showed a a1 ticance on~ the 1 per cent 

level indlcst1M a h1Rhly a1gn1fl oaitlT. relationsh1p 

between percentile ranks on t telts and soores on tb 

Bcience attitude 80a18. Furt.b data relevant to the oal­

eu1ation of the Chi-SQuare Tal f be found on pages 73 

to 80. all rej.ct"..... 

It was concluded. then. that was a hiM de~ree of 

relat10nship bet de on the sclence attltucl 

Icale and readlngln nat.ural 8cl • UQckground ln natural 

ecience, and ~eneral acbleTement. 

!!!! Ana1111s. The n r ot correct responsel d 

r cent ot oorrect r nBe8 ft1cult,) tor each 

group on eaoh ltem ot the soale 18 given ln Table XIX ot 

the Appendix. The 1tea ditf10ultles ~ed from a hi ot 

to a low ot 21. The lowest lte. ditflculty was unusual, 
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DISC
 

e pol,sons in Figures 1, 2, 3. 4, and 5, seem to 

B~est that the ~UP8 studied were not normally d1Btribu­

with respect to scienoe attitude scores. Bome specu­

lation lIigh\ arlse at thla point oODoernil18 the likelihoo 

o,t a normal distx-lbuti.on in so.ething all intangible ae 

tltudea. One could easl1y assume that a person el~her 

posBeales or doel not PO.lesl a oertaln attl tude-. It that 

sumption was true then one would eXDect a bimodal distri ­

bution at the aCONS. Pronng or disproving this pain't i. 

d the 800pe ot this paper. fhe peouliax- polYRon tor 

the senlor 01a.8 ln Flgure 5 tor the leoond a~inlltratlon 

ot the scale il most l1ke17 due to laok ot oooperatlon tro. 

ome ot the students. The seoond adainistration ot the 

scale was done about three veeks betore the seniors were t 

be graduate~. Salle or the. slapl)' were no lonp:er intereste 

in sohool or the things oonneoted with 1~! 

It. was lnterestlD6 to note the 81gnit1aant d1ttereno 

between the .eans ot t.he tresh1Den and seniors, 8ophollo 

4 seniors, and Juniors and semors on the second adminis­

tration ot the IIcale. 'l'h1s probabl, i8 due also to the tac­

tore mentioned in the paragraph abaTe. ~t. appeared tairly 

obTious to the vri tel" that some ot the senior students weI" 

not putting torth an honest. ettort. 
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There vas 80me change ln attltude between the t 

aClDllnlstrations of the 80a1.. The frelhmen apparent11 did 

not improve their attitude tovard soience. A 80a1e with a 

higher Nliabillt" hovever. 1I1Rht have been able to detect 

a O.bAD.«e. 'fbi. would appl, to the other c1asse8 also. A 

re reliable scale would probably reBu1t ln more slgnifi­

cant differences. The reliabi1it1 of thesc.le va. not 

hiM, but neither val 5:t extreme1,. low. 

No relationship was expected between the scores iliad 

on the soale and number of eoience oourses taken and being 

taken. It wae a1eo expeoted that there would, be no rela­

tionship between loores made on the lea1e and a~e and inte1­

1i~ence Quotient. Thi8 bears out some of the statements 

••nA by aeveral authorities in the area of attitude 

measure••nt. (Ma,he" and Hill. 19501 Sherman. 19<41). 

This writer be1leTes it va. highly si~ltioant that a 

definite relationship existed between the scores made on the 

loale and readiM in natural Boienoe. baokground in natural 

801enoe, and the oomposite 'CONS on the Iowa Test of Educa­

tional DeyeloPID_nt. The,e are the thingll that apparentl,. 

old the individual' II attitudes into oerta1n .patterns. It 

18 the writer's oplnion that attltudes toward lIolence are 

termlned before a student enter. high sOhoo1. It 

beoomes the task of the h1~h Bchool Bclenoe teaoher to 



attempt displa und••lrable attitudes t' the 

student elence.
 

1te
 to indicate that the 

'ral~ly e.a,.81Dae OTe~ one-half ot the 1t 

had difflcultl•• of 75 or ab • 



SUMMARY
 

1. A forty-one .tat ~t science attitude soale was 

constructed using the "pl.asi -no teeling-not p1.asing" 

type ot response. 

~. Th. science attitude aoal. va. validated by a 

group ot college Bclenee protea.ors who were ••s11lled to 

poS.58. desirable attitudea toward acience. 

3." Approzla.tely 180 atudents in the Caldwell High 

School, Caldwell, Kansas, were given the soale early in the 

.chool year and were given it agaln about 8eVeft aoftths later. 

4. There wa. no .1gn1ticaftt cUtterenee. between the 

variance. ot the cia.... .tudi.d on the tir.t administration 

ot the 8cale. 

S. Th.re was no 111gD1ticant 41tterence. betwe.n the 

varlance. ot the cla.... studied on the .",cond administra­

tion ot the 8ca18, except tor a .i3D1ticant ditterence in 

variances between the Junior and .enior cla••e3. 

6. There vas no .lenit1cant ditterences between the 

mean. ot the group. studied ,on the f1rst administratlon ot 

the .ca1e. 

7. There waa a .ignl~icant 41~terence between means 

ot the tres n and seniors, sophollores and senior., and 

Juniors and niors tor the second adainistratlon ot the 

sca1•• 
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• ~o change 1n att1tude could be detected 1n the 

treshman class. 
~ •• -, L_ 

9. There vas a s11ght 1mproTement 1n the att1tude 

of the sophomores and jUD10rs oyer the seTen month period. 

lO.The senior class did s1gn1f1cantll worse on the 

second administrat10n thaD they did OD the f1rst adm1n1stra­

t10n of the scale. 

11. The rel1ab1l1t1es for the scale ranged from a 

low of .50 tor the sen10r clasl on t.he f1rst ada1ni,trat10n 

of the scale to a high of .78 tor all the students on tb 

second a~n1strat10n. 

12. ball11s of Tanance 1ndicated that the acale 

discri.1nated s1gn1f1cantly between 1Ad1T1d~s. 

13. No s1gn1f1cant oorrelatioD vas found to ex1st 

between the soores aade Oil the soale and DUllber of sc1ence 

courses taken or be1ng taken. 

14. No s1gn1f1cant correlat10n wal tound to exist 

between the scores aade on the scale and age. 

15. No e1sn1f1cant oorrelat1Qn was found to ex1st 

between the scores made on the scale and 1ntel11gence 

quotient. 

16. S11la11f1cant pos11.1Te relat10nships were found 

to ex1st between the scores aad.e on the scale and read! 

1n natural sc1ence. background 1n natural s01ence. and 

general achieTement. 
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RECO~!iATIO
 

As a ult ot 'ltl • the writ 

t 801d 11 

try. the 11 11' resouroes. to deter.1ne what 

ot ....t1t students ~ovard s01e • 

tortunatel7. aooollPll.h1n~ this can sug­

.t.ed t11 a o 41 s • 

t rel.tlo orel lIade on 

s sclence att1tude 80a1 

and bacqround 1n natural Bclenoe va. 

author. These are 'well .n"IUD 

r. It 1. the ob11~tlon ot 

to proT1 those cl••AJOftoll. 

l'1;uaent bro 8t 

solent1f1c 11terat 

clent1tlc DaC&8 • 

Telonm.nt ot deal s tow.rd 

behooves t sc1 t o t ut t • 

In add1tl the uld 11ke to oJDlllend th 

to1lon 1nts tor turt loratlon. 

1. 1'1 a d1tterent Nspon t Bci.nc 

ttl tude so&le such as t1Te. slx. or S.Ten response cho1ces 

rang1 trom "strong1, disagree" to "strongl, agree." 
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'fABLE I 

ly81s or Varlance Table ror the Rel1abl11ty 
t the Solenoe Attltude Scale ror the 

i'resbaan Clas. 

lrst Adminlstratlon 

Source or 
Varlatlon 

Between lndlTlduals 

Between lte•• 

D.F. 

141 

~ 

BWisor 
Squares 

. 13.'618 

54.3043 

xean 
SQuares 

.'259 

1.'576 

F 

2.1698* 

9.0386 

Error 1640 246.2811 .1502 

Total 1.721 313.9472 

*Slgnlrloant at the 5 per cent leTel. 
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:t.&W.aJli II 

rat i4m1Dl.tra 

!!u.ana F 

1ndlv14uaJ. a .1~5 .~:n 2. 16aR4 

D It .-0 14.T24' 1.8681 11.9"," 

r 1800 1.5070 .1564 

~.ta1 1885 374.'718 

-
*SlgD1ncan~ at the 5 per oeDt 1e...e1. 
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''l'ABl.K III 

lrst A4alnl.tratlon 

r 
• 

__'734. 3..079'~u~. 

ell lte•• 1,,4916 9.826 

I" 1760 ..2 

*Slo1tlcant at the 5 per cent leTel. 



F 

2-:001 

7 .. :5655 

8 

:5423 

1~2595 

.lnO 

1 

t leTel. 

&U&J.DJ.ltraUon 

e& e 

o 

1680 

1762 

a' t.he 5 

-.J..uIULL8 

'r. 

1 

Between 1+--­

*S1gn1ft 



T At51.aJ!i V 

1-+--+-


SWlS of ­

• Sq..... f!9uarea F 

,"••a Ind1. 'Y14uala 175 69.7515 .'986 2.5276* 

It.••• ~ 216.8851 5.~221 '4.3824 

r 7000 1104.0418 .1577 

t.al 7215 1390.67; 

l«D1-t1-eant at 5 per oent 1eTe1. 
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"l:A1:JL.t:. VI 

D.F'~ , . &luaN. !!sua.... F 

1ndlYidua1e 41 14.~858 .3582 2.092'­

'D it.•• 40 i6.4518 .4113 2.4025 

1640 280.1190 e'ITl2 

1721 311. 

the 5 per"cent I.Te1. 
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!ABLE VIII
 

aJ.J.A.J.J c'1 
or 

111t 

Second' AdlI1n1 atratio 



• • 

,t 

O~t 

I 
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Ww.LlfU,y·S • • 

1 ... !
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AlllUD.l ...rat.1OD 

24 

100 16 4.107000 .1866841-33 .045455 
1 1" 26.537302 .421227'4-66 .015873 

§1::2.2 ,0123'6 11~ 1521 4'.608~14 ,538391 

Total .. 1.146:502 

z:: N{:t~2(1/Tr)(1/Tc)J- 1} 
2x =166(1.146302 - 1)
 

%2 =24.2661'2 Sl~tlo&Dt at th r t level.
 



22 

6 

ueD." levil. 

Tot.al. -, 1.138244 

cen'tl1e nlUJ.A, 

the 5fleet 

1 

25 
36 
1 

•..,,10260 

tit 

2 = H{~~2(1/-rr)(1/Ta)J -: 1} 

%2 = 165(1.13824-4 ~'l') 



Tl 

I:) _ 16 

I 

.. 1.16 

:: l~ {~~2(1/fr)(ltrcj] .. 1} 

x 2 ::: 165(1 •.162202 - ~J 

= 26.76'330 ,S1gn1:t1~t at tbs 5 P6r cent level. 

__...... ~9=2., -­ --.;­ ."." 39 -----­



t 1eTe1.­

7.956557 
15.134055 

.94~272 

5 uer 

leONa 
3-31 _ 32­

1"1 

7 

-j;A,g.LIA XI 

S.en'a Ac1II1l11atNts.-cm: 

.... _. 12 TT 75 164 

1 

2= 

X'­ -= Ii {~ [f2(l/Tr )( lITC)J ... ~ 
x~ = 164 (1.182485 - 1) 



9 11.40372' ,"5406
121 20,628682 .375071 

1681 42,152442 ,554642 

Total - 1,265119 

2 ~ 
1444 
2°0 

&QIU,ni.tratl 

196 
36 
22 

.029412 
,018182 
,013158 

79 

TABLE XV 

Chi-square Ca1eu1ation for 
Attitude 80a1e Sooree and leroentl1e Rank 

ln CO_Do.ite Seore 

%2 = B{~~2(1/Tp)(1/Tc)J _ ~ 
%2 = 165(1.265119 - 1) 

x2 
E ~',7446'5 Slgnifloant at the 5 per. cent 1eTe1, 

'Ri'i!prv­
tl1e oal. of Squared frequencle.

pant row tota11 .040000 ,0111_65~.~0~1_81_8~ ___ 

1-33 
3.-66 
~ 



2USQ5 

,1. 

10.063744 
18.69352'­ • 

1:~.,~cJt 

t at the 5 per cent level. 

Squared :trequen-cl 

Ifet.&la 

.016:593 .009109 

= 40.1621 

8 32 
6 28 54 

~!O.- -7~99 11 67 7__8 ~. 

103 164 ' 

xc;. = li{~~2(1/Tr)(1/'l'o>J - ~ 
=16.- (1.244895'- 1) 

rank 



1 

10'. ot 
1. 

CouP••• 

o .071a\29 36 64 1,106880 .07906' 
1 .011364 961 '249 4'.061300 .~9~9 
2 .018868 576 841 16.10t\804 .303865 

,.._ ,O~OOO . 25 ~O ,,887600 .155504 

Total- 1.021781 

z- = ~~2(1/1'r)(l/TOU -~ 
x2 180 (1.027181 - 1) 

x2 &: 5.000580 t el.al1tl at 5 Del' .t level. 
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0 6 7 
5''2 , 

H 
" 

5 

1 1. 
6 109 

\ o 
1 

-

13 
85 

19 

17~ 

..076923 

..011765 

.017241 

1 - 1 ..008787 

=N{::E!t:!(l/Tp ) (l/1'oU - ~ 
%' = 175(1.008787 - 1) 

= 1.53772 t 1!I1PJl1tl t r t leYel. 



2 

~(n.l)(lo8 .2) =206.7369 

3 

2761.~5'6 172 .09315 
~z ~(D-1) :tl/n-1 

&J:4 

.~2/:t(n.1) • 2161.25'6/112 • 16.05 

(log i2):t(Del) 81: (1.20558 )(172) = 207.35976 

= ~.3026 U106 ';2) ~(n-1) - (n-1)(log .21) 
z2 =2.3026 [?07. 35976 - (206.73691) 

:= 2.3026 G62286] vh~re 2 2 
~z II: ~X - (:!:X) /n

z2 = 1.4'~2 
X = Total ~cal. .corea 

Correctlon f tor C =1+1/'(a-1)(:!:1/n-1 - l/:dn-l» per 
e =1+1/(')(3)(.09315 - 1/172) 01••• 

C =1.00910 

Correoted z2 :: 1.~'.2/1.0097 

= 1.4204 Rot algn1ficant at the 5 Der 
nt leTel. 

Snedecor (1956) pa~. 281 



84 

rt1ett'. Teat of Hoaogenelt7 of Varlanc 
for the Solence Attitude Scale 

.da1n1atratlon 

________lprooal 
SaaE1e ~Z2 D - 1 1/n-1 .~arelOg.2 (n-1 ).l26 .2 

~29 
~6 
~8 
)0 

41 
45 
46 
'9 

.024 

.02222 

.02174 
,02641 

.8.9191 
54.7832 
51.9700 
55,02~ 

&=4 3006.6253 171 
~x2 ~D.-1) 

.0947 
~1/n-1 

=210.6953 

'We = ~x2/ ~(n-1) = 3006.6253/171 • 17.~26 

II:(log '12) ~ (n-1) (1.24509)(171) -= 212.91039 

2:1: = 2.3026 U10g &2) ~(n-1) - (n-1)(log .2]) 

][2 = 2.3026 IT212.91039 - 210.6953] 

x 
2 = 2.3026 f?2150~ Vhl" 2 2 

~x = ~X - ~X) /n
][2 = 5.1005 

X = To!\a1 aca1e 
Correotion factor C = 1+1/3(a-1)(~1/n-1 ,- 1/~D-1~.oore. 
~ per 

C =1+1/(3)(3)(.09~76 - 1/171) c1a•• 

= 1.009 
2Corrected :1: = 5.1005/1.00 

][2 = 5.0506 Not .16D.iticant at the 5 per 
t leTe1. 

anedecor (1956) page 287 



.b
er

 P
as

si
n

g
 e

ac
h 

It
em

 a
nd

 I
te

m
 D

if
fi

c
u

lt
y

 f
o

r 
ea

ch
 C

la
ss

 a
nd

 f
o

r 
A

ll
 

la
ss

e
s 

C
om

bi
ne

d 
on

 t
h

e 
S

ci
en

ce
 A

tt
it

u
d

e 
S

ca
le

 

ro
u

p
s 

.
1

33
79

 
38

83
 

76
 

28
65

 
28

67
 

24
52

 
. 

~i
 

58
 

25
5 

3
29

 
69

 
32

70
 

26
 

58
 

32
 

75
 

4 
40

 
95

 
45

98
 

40
89

 
39

91
 

40
 

95
 

42
91

 
)3

73
 

38
g 

32
76

 
34

74
 

36
80

 
3 

7
39

 
93

 
43

94
 

4.
4

98
 

3 
36

86
 

26
 

57
 

36
80

 
)0

 
9

39
9)

 
42

 
91

 
43

 
96

 
37

 
10

38
91

 
41

89
 

42
93

 
)8

11
36

86
 

42
91

 
38

 
85

 
40

93
 

12
35

8
) 

33
72

 
31

69
 

34
79

 
1

)
30

71
. 

17
 

37
 

27
60

 
2

)
54

 
14

25
60

 
35

76
 

36
 

6
0

 
28

65
 

15
 

41
 

1
0

0
 

42
 

91
 

45
10

0 
39

 
91

 
16

7
17

 
7

15
 

12
 

27
 

10
 

23
 

17
33

79
 

38
 

83
 

32
71

 
29

68
 

18
29

69
 

30
 

65
 

36
80

 
33

 
77

 



(C
on

ti
nu

ed
) 

43
 

74
 

78
 

34
 

9 69
 

62
 

94
 (j

j 
0

\ 

I
t 

N
o.

 

19
36

86
	 

40
87

 
38

 
85

 
30

70
 

0
39

93
 

41
89

 
37

82
 

3 
1

31
74

 
4

2
91

 
33

 
73

 
)1

72
 

22
)6

86
	 

35
76

 
34

76
 

36
84

 
23

 
)1

 
74

	 
25

 
54

 
25

 

4056
 

36 18 1926
 

44 7561
 

43
93

 
39

87
 

33
77

 
25

54
 

26
58

 
43

 
93

 
41

91
 

e4
 

15
33

 
18

 
W

 
4.2

 
32

70
 

34
76

 
29

34
81

 
)1

67
 

)8
8 

30
 

40
 

95
	 

39
8;

 
44

 
31

22
 

52
	 

16
 

35
 

18
 

32
33

 
79

	 
36

 
76

 
36

 
3

)
29

 
69

	 
34

74
 

35
 

78
 

32
 

34
31

74
 

28
61

 
30

67
 

35
35

 
83

. 
35

 
76

 
38

 
as

 
29

 
68

 
36

15
 

36
 

18
39

 
15

 
33

 
12

 
26

 
37

37
aa

 
36

 
78

 
40

 
89

 
35

 
81

 
39

 
93

 
44

96
 

4.4
98

 
42

 
98

 
39

31
74

 
31

 
67

 
3)

 
73

 
26

 
61

 
40

27
64

 
27

 
59

 
23

 
51

 
32

 
75

 
41

40
 

95
 

44
96

 
.

42
 

93
 

39
 

91
 



b9 

:-)19ti:J.OlJ. 

Ple·13 

Ju1~t l!1~·n"" 

DO£'.!' Sir ~ 

Thert; hr\u been very lit·\; 
a basis for :.'csponno in utti' 
true in tho field of 5Cience,~ 
idontii'ico.tion of stude.":lts ,ina 
<:l,ttituc.c tmm.rd science cou..ld 

.f" scionc"eo 

Th~ you foryO'l.1X cco;:>e..l·,:rhon~, 
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SCALEERING TI 

YCiU no doubt l'ealue 
d;V livingo In the past ye 
Hu.ch llCirk is non being don" 
The opinion a.uvey uhich;­
being ltcie to iJ!Iprove big 

Host '~esl:iB try to .fi.J.lC! out 110;1 r.mah ;fOtt knelT" abou~G sa."rI'\~~Glri.L;;, 

f :m opinion survey0 It is no 
:1, about science. It only r 

lUte it contains. Don't lIOI 

On many of them you are not exPected'to knol'T vIhether they are true or false. 
Simply indicate her; you feel about '!ilia atn'~e:nenc; Be sure to read the 
directions and follou them caref'ullv~ 

You no dou.bt rea1.ize tee tremendous . 
day living. In the past year or so scicnc... 
;1ilah liOrk is DOW being done to improve high school 
Tae opinion surveY' 'Which yau are ab~u'~ to take ii3 a 
being made to improve high school scie~1ce. 

!1ost tests try to find. out hOY!!ll'tc.h :rou knoir about. som.etlri.rl..g.. This is 
of an. opinion su:rvfq.. It is not concc:-nocl ld·c.h 11.ou IiiUch you mall, OJ: 

don't know, about science. It orily ilaJ."1tS ;{oU to ::;110;1 hoi-I you feel about the 
statanent~it contains. Don't l'TOrlY about uhet.her L'I. :Jtnto1i'lont.""'iS::ight or 
Urongll On man;r of them you. moe not expected to l:noH uhother they are true or 

alseo S:1mpl,y indioate hoY you feel eboilt -"he atat.emant. Be sure to read t:10 
directions and follow them carefully 



9 

~--CYear) 

line tl'n:ough 

drt.Y a line throurt 

icntii"ic edVa!lccmont 'Ghey thi:,' 

Diffi:: 01.' 

No shClrp line elm be c1r:r.m betu-oen scient.i.fic technique 
and ordinary arts and crafts 

Nature has unit-y; the:rei'Ol"e 'l;he v<ll'ious branches of science 
are dependent on each o'liher mxl h.?ve no definite boundarle 

lfuen most peoplo t 
first of machines. 

It 15 bad t.o tell lies. 
No--te&llng 
Not Pleasing 

Er.smp1e, 

If' 'the statement is not pleasing to ;reil!. • 
he phrase "Noi; pl.easingu-

No feeling 
Not pleasing 

20 Pleasing 

3.. Pleasing 

1. 

~~tillE
---'f"l+~';:;::l::r:'1\r------'7"" 

SEX 'YEAR ill SCmOL;....__• _ 

DIIlEOTIOl 
(Plea.~ follO":i carefu1J.3r) 

If the atatemont ~pea.rB pleo.s:ing to --OU> d:'r.'!:1 a. li..110 through i:Jlc 1'10 
rtPleasiDgtT D 

Sc1.enoe or UathematicB oourses you are ta.king nOl'T--------------­
her Science 01" Uath8i1latic:s courses you have taken in high sahool _ 

If you have absolutely" no fee1iI 
the phrase TlHo feeling". 

This is NOT a test. These pages OOrr'li~ a ::'01'1e8 of s-I:,atcmento on 
'erent ideas about science. You are aal:od to Dho'H hat·r you feel about each 

atemeIIl:.. Do not be concerned about 1iLcthcr a li.:;ntelll£m'l,j 1a t~or f2100v 
Do not leave arr:r statE!lIlents blank. Do no'~ hurry, you r.::.ve plenty of t:irese 
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Attitude s 'tmi"~.n'J deteminecl by re.l.J.lP.OUS 
traditions, 

produots 
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,lLLuw....10D ot Ch1..sauarell* 

atlon ot 
coDstruct-ad. One 

1 d1.t-r1but10n w: 
,ta le 6rouped 1nto a 

rowe. The cell. 
1. hal a nUilber 

u.t.Patl",e 

w 
uped data 1n co1UIIDs Tot.l 
1 2 ~ 

It- sl 11 ~ •5 2:2 12 &2 b 
x, &, c" 

ColU!in totals 4 e t 11 

J. worksheet. s1111lar to t.he tollowlDg 1. ~n _de, 

---- --6"-­ -Coluan cal. ot Square&! trequ~Dele8 .... row totalll lId l/e 1ft X Y 

.1/. ][2 ,2 z2
1 1 1" 2.5 lIb x :r~ z2 
2 2
 

6 lIe x2., 12., z2.,
 
Total .. Y 

X=~~2(1/Tclt. [Q./d)(xt] + [{l/e)(:ri] + rrl/t)(zt~ tor 
each space r X 1n the worksheet. 

Y =~~2(1/Tc)(1/Tp] :: (l/a)(X) f'or .ach • under Y; tor 

le the last apaoe under Y would qual to 

(l/c)(X) • 

The complete tormula tor x2 1111 

,,2 "' B{~1!2(l/'1' ..)(1/Toll _ ~ 



s 

number ot 

"'From Wert. ldt, (1954) 15 
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1 

F 

nd1V1duals 
a 

(a) Cn - 1 

btweeD 8.8.be~veeD 

(b) cItea. k - 1 it 

Error IN-ll ­ Tot.al 8.8. ­
IIn-l] + [k-l] •••• (ind) ­

•••• (1t••• ) 

Total N - 1 

a - •liabil1t.l • a 

( c) 

ro. John.on (1949) page 1~ 

\ 


