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SxiMnalTe use of objsotlvo tvats fbr trntumetBg Ma*

4«iil0 —iiitv—

a

t iM« w^lMsiMid ^« iMsd tar •& •ft«»UT»

tMlatlQtM of i&mtltyUm tli« test Itoos for InoluMon In a

tM%. Zn tho fl«l(i of l»%«lli«««ioo «ad ar^tltud* tmmtm mt*

m—A Imm ^•mtk tm% voro fully %hm In tho fl«ia of Mhl«v«»

awnt t€Mitltie. Fortwrntoly, ankora of Mhlmtmumt toats «r«

MW ahoviBe kmm Intoroet la ttie poMibility of ia^roviag

tholr tosts la tklrn mmamtm

fkm troubloadwi pvoblttiB of horn to identify tho strong*

•St tsst Itsos hss te«a ^is subjeot of BmwnX sxpsrtMiits

la tlks 9S8t six ymiTo, Two Igrp*^ of RslhoAs Imm besn

•AiraBOsa, stibjsetlvs Jn«(pMiit <b om HsbA* sad statlstioal

svaXuatlCT on ^s otiter. TIm statlstlosl nsttiodi, that Is,

oorrolatlim of the Tsrlotts ItaiBS with mmm o1>j«etlvs erl«

tsvioB, is tte »s«lM»d to vMsh raoat thought Has basa glTan.

If the oritarlQn salootea is t&a sooro of the total test,

th«n thB eorrelatloa of aaeh Itaro aith the total test sill

give indloes of the validity of the arlotts test it«M en

^m baala of mtamal eooslsteneyy that i8» the de^ras oif

eoBaistanoy with aliieb aasii test Itaai nassavMi fdistevar

^a whole test aaasitres*

To find the extant to vtiloh «biis Intemal oonsistenoy



•

wmf b« imffftmA liy a •mrimm of cuooQselve vaUdatlona of

tMt it«Mi !• tlM piurpOM of this «xperlamit«

BBVUm or LZTMUfUBE

A r«Tie« of tho XiterAturo eoneavnlag t*«t •onstrtM-

tioQ aho«« «9U«fioo tiMit nam ttttontian la bolag glvm mmk

jmmt to tho probloei of Iten salMtion. Tbm vritwr fonM

(MHHTttl vMthods in us« for flndltag tlM inaXidity of Indi*

Itfiua tact ItwM. tm* astlwda fotisd ««r«:

1. Bteerlal r O).

«• Upper SIMM Umw Third (3).

5. TlMMtttU 0wrXa99&i« (3}«

4. MoCftll*8 U*«lo« (3K

»• Clsxk*8 mr^ioA (9).

6. Holainger*9 Itettml (S).

7, Tl» anMitlon of AerMHflDt (3}«

8, nttwemmm mtmtm Mmm (5)«

9. critieal i%«tio (3).

10. lloCall, Long BUM tte«Wd (4}.

U. Loners »»leh«*d 0<p»rlappla« (4).

lt« Boo«« ItotHod (4}.

13. 9o^«* Adaptation of Paaraaa*a Prodlaat*
itaMBt OorrolatioB Coaffloiaat (0}«



Vh» tWMmm te«i» of all BAtiiods wm thm •anpairtMii of

yorfcasaonao of stro&e otuAMito viUi that of vook otoiHits.

Xa iflSt Lttttis, Hlin^atttlA tttf Plnoh (8) mtOm o otody

•anp«rtii6 tiio roXative oarits of four of tlM sMil&ois

llatod ftboTO! («) Tito trppor Mlim« Lovar Third IIHiMit

ih) Viiioont*8 Orerlappiae Ifothod; (•} tltC«ll*s I'iOtbod;

(d) tHo SttHMtion of Ajsntumnt Kottiod. A test of ISO

•talMnMilMi of epistcm wis glvaa to £11 eolioge otudoBta

«ho wmtm «ile«i to ax^roM thalr agraaiMBt or dlaagfaaHHit

«i^ the atat«MBt8. 'Tha 100 teat Itona ava aalaatad !qr

aaib of tha fenir laathoda. iSaah of the aats of lOO Itasa

vaa ttaan taatad for rallablXity, and tha aathod slTiag Iba

XOO itana of hl^iaat raUahilitr mm Judgai to te Hm beat

Hitltod« Tha raaolta of thatr aacfiarlJMiit ahoiv tiiat tha heat

of thaaa four mathada warn that of tha U^tpar vusom l«var

Third.

Lanta aai BmAy (8) itthiii^ad a later raport on a

alnilar atodjr again aonpariiifl flM Vpp^ir Hinus Jjomttt TliirA

Hattiod with other aathoda* Ttey Miia uaa of ram mfpwr and

iaaar thraa^teotha rather than the vpjpmr and loaar one*

third* A^smtn thia aw^od aa here adapted aas found to

yield VBf heat raaalta.

Senry (1) aada a alSehtly different atndy in ahioh ha

aonpared tha diffieulty and tha validity of aehievenwnt



%—% it«ms. Hwiry imA* tt«* of th* 3l««rial r ^thod, tbm

Vpp9T Ulnufl Ii«««r TliifA ll9tliod, Tt»o«&t*s Overlapplag

K««IMA, and ClaflE*a B»«to4. Hta remUs iliov thftt th« «M

of BlMTi*! r c«v« tlM ko«« ivMilta «1^ «}io Uypor Mtww

L««ttr I3iis« liottratf Mwt ^ot, H01117 roporta furtli«r« "Tkat

•xoopt foy tit* wilfiw tUam, oithor too owiy or tcM> diffi-

oult, tho dlffloulty of on iton Itoo llttlo to 4o with its

•Xiditsr."

•iHUiof^svi (9} IHM ante • aovo ok^mmIto study ^ oon*

yvrlBC •l#it Mlottod aothods for d«t«BBiiiiB« toot itoa

alldlty. 9mm uritoro uoo oooxo on tlio ttholo toot oo tHo

•rltorioB vltli iriaoh to oorvoloto itono. Soinofbrd poteto

out tbat this prmmiutu &o pomioollilo only if thm toot ao

• iliQlo io kBOOB to bo valid. Tho follootiie aotltoAo ««•

OM^owAs (0} Mooriol r; (b) M»CaU*o Botiiod: (e)

l!olminger*a MolBiea; (d) tFp^wr ^tano Lmmt *thUHk Motbodf

(o) Tlnoont'a ovorlappias HoViod; (f } Cl«nc*o llo«M<|

(g) Diffovonoo Ootooan Maaso Motliod} (ii) Crltlool I^tlo

HatlMd* AI009 oBOtlior oharaotorlatio of a toot Iton teewi

«• bolwMo «ao InttodoMMI Into tho ooMparioon* m %.%tm la

aald to bo in porfoot balotioo if it ia mamwagnA oonrootlgr

by 50 par oant of tbo atibjoota, Ao tHo diffloulty

fnoroaaoa or dooroaaoo fron thia point, tho baXmioo

deoreoaaa. ioiaofogNl fonnd Mob ooMlag with 148 oubjoota



MlMt«« tnm 700 8ubJ«tU OB a t—% of 864 U«M tbmt

tftffire «•« « •igniflemit oorroletton IXitwMB MUibmi, or

dlfflettlty «Btd Moa of 13i« sottiods. This is eantmgf to ^o

ftndl&^s of Hanry (X). ;>wiiiioford*8 aonaiusKNoa raaci—iwiafl

tlM «M of Rolzlni^r*a Katiio< and alao the Diffor<inoa

Bataaaa aaana Matiiod. Biaarial r gatra fooalta wM9h agraoA

eloaaly mtth thm I'lffayasaa aatvaaii Maa&a ilatlwMi, but It

aaa rajaatod Waanaa of th9 tXnm ratiiiirad la ita aaa^ta*

tl<»i.

Lane i*A 9mAltorA (4) laoda uaa of IS •alhoda la atiXl

aaaHiar aaoiDariaan of aatlioAa for datarminin^ itan validity.

I4ka jsvlnaford (9) thay found tiiat diffieulty dooa mi%9(V

iDto tha validity of tha !%«». Tliay atata tliat aathoda

itilab taad to aaaign validity vaXuaa imlnflnaniad by it«a

diffieulty aataad to ba Infarlor to motlioda abioh tfloft to

aaalire !)l«!tar alldlty valuaa ae Itaoa afif|iroaall 50 par a«nt

difficulty. Thair aonalualoa aaa that Uia «atiwd of

Maarlal r flaaa tlui kaat vaaolte, alao tHat nm aatho4

davalopad fey Olaffc aaa aaparlor to tha otbar ahort satlioda.

fMn tbla ranaw of thm lltaratora It aan ba aaan ttiat

«ia varioiia wrltara hava raatiitaadad tlia folloalag natboda

aa «lvla« tha baat x«aalta:



1. BisurlaX r.

S. T7pp«r MSmhi Lo««r Tlilrd.

foltevlas femulaa:

f is tho validity of a «ingla tmmt it«B«
1% is ih» iMs» orlteriOK soore of thoss psgs—

ilK> saawv ttts itsn eoxrostiy.
S% is tlM «Mit srl%«ri<m se^ps of Ukoss psrsoes

sHo ttunM* WMi it«i iMorysstly*
ii i« tiM wmtitm of ^orsono tidcia« laio tost.
o is liM 9«r osBt oiis««ri»e •^rrootly.^ is «iM sfsatftaspA doviatioB of tlMi distrlteUoii

of tb» oritorioB soores.
Z is ^o opdliMito Miioti diTi4«s tte oait orss

VBAor ttM RoBMl ourve into tm parts oqusl to
9 sai q iwipootivsljr,

S. Uippor XiBiis tower Third: V « 1% « Rt

ilQ is ^o miaixf of porsons aiuraoriiie on it«i
sorvsotly i» tho uppor oiio*itiirA of tho totsi

at is m iwtsar of porsons in tho iooor oao^third
flBO««p|a« ttio itOA oorroetly,

3. !lolsiii80r*s ISsthoA: 7 == i^LiJll^-lJ^J^Al
K/fi

Mtt is «w nfriber of rl(;ht wisoovs in tUm oppor
•o^fougMi of tho totol inmip.



«t i« tha suttbwr of Mmnim tmmmam is tiw Xo»«r
mM'^temeth of the total flroi^*% la tte amiAwr vfWMI in tii« vpiMr oiw-foiirth of
%hm totftX crottt),

R^ la tlM midiui of rti!;!it obotmwb 1b thm lovor
on6<»fourt}i of tho total giwip*

K la ttio total wmtor of eoaaa.

4. i>lffar«ma Batawm rtaaitat v =x i^ «* Sy

% la tha a»«it ovitorlon aeoro of thoaa paraoas
aaaawlMt Umi Itan aorraatljr*

Kn la tJM flvaa arltavlon aooro of thoaa paraoiM
mmmmfim tba It^n laaorroetly.

P Is tho proportion of wroiv? onawers ei^umg the «
lowaat aeorlng Indlviduala of tlio aatira groi^^
w la tte maiAar of aroog ananara.

q la ttia par aant of vroDg

Thara axa aavtaln Unltatlana affaetliHB aavanl of

tbaaa nathoAa. Stm mmttoA ualBf Blaarlal r la raeognlaa«»

la ianaralt aa telB« tHa boat of tua aatlioda, but iMaauaa

of the great aneuBt of tltaa f>a<plrad In Ita eoiaptttatloa. It

la daalmbla to flsA aoaa w^uirtmr natiioa ahteh vlii i^iva

ramlta eoapaaabla to it* fha aana lloltatloD alao appllaa

to Clark*a llatbod,

Tha Oppar lOima Loa«r f^ilrd Kattioa la net irtiolly

deairabla aa It ll»lta tb» aiaarlsliiatlBg power of an itaa

to tSia itppar aad lover one^thlrd of tlie total group, 8a

aonsldaratlon la giToa to the Tarlatlaiia mmm tba nlddla
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one- third of the group. Ltmts and Handy (S) montlonad «iat

the optiiaal upper and lo^er fraction is still unkno'wi.

A similar oriticlspi has bo«m given in regard to

Holzinger's Method. Swlneford (5) stated that it does not

eonsider the niddle 50 per c«xt of the subjects, and, fur-

tlier, that it penalizes iteiss irtioBe difficulty lies outside

the range (25 to 75 per esBt).

TlM Differonoe aetneon Meaae Method sMoie to be liiad*-

quate siaee it is omoemed only with the wuoib of tte right

and wrong answers and does not consider the diserinl&atlBe

power to a fine enough d«gr»e*

IStf using arbitrary forms of distribution of the cri-

terion Tariable, Toops {&) derived a simple fonaula frca

Pearson's Produet<4iaaMtit forcmla for the correlation

eoefficiest. When a reetaagular criterion distribution is

divided into five equal categories, the ein^lified fonaula

say be written:

•"' 7wr
^^ is an item aeored diohotoraously and administered

with no tine limit.
V^ Is the criterion score.
n is the number of persons answering an ItsM

correctly.
V la the ntmber of persons answering an Iten

incorrectly.
ZJ^ is the bvbh of the criterion scores of the

pers(»i8 answering on iteia correctly.



If «lio fivo •qtiftl eat«(^rlMi* aire glVM « eoded
aluo of e« 1, o» -1, «s« In %h9 4»m9ia&im erter*
•aa •» toy Ot d, (md • r«pmMnt tho umbImv of rii^t
•BAMir* in eooli v««p«ottV9 ^oup, «<i«a7|| ImiwMg
to + 1l •* d • e«« tlMI fOX9B|llfk ROir lMNKm»0:

fSy- = ^ ^ h "* A » am

ftm Mi%«ri«ls U9«d IB thia ej^NWiaMnt tm« tvo mi*

tlpld«r««poit«« tMta iB pX«M e«qn*tr7. TMt Z eoot«la«d

46 ItflBA ftad scPtmnA t^e iroik of the first leafy.

Test ZI oofitftt&«d 44 itoGui ever tlw «ovk of the moobA

•«M0ter. ¥lM t4M(t« «evo pmpeved tgr tte writer «bA ««*•

teeed on ten jmrm of experienee ia tee^iiag plane eeoMitvr*

A greet anMOBt of tise eed eere nee apent in the pfepeve*

tiao of tbe tee«e« Iteny iteae eere xejeeted eubjeetively

before tbe teete eere given to ^le esperlMBtel group eiaee

Vm BWrter of itene ««e liaiteg beeeoee of the tine eXeoMBt.

The eriter eee gepeBAeot vpen felloe teeehers ia eelghbor-

lag eehoole to eeeare euffieieat eahjeete for the eai^evi-

Mtt e&d the tiae ehioh thegr could ^.l^e eee liaited.

*the five equel eetegoriee ere ol»teiaed hy diTidlag
the reeked seoree of the individiiele teeted tato five eooel
groepe ia the ord«r of ogeeellenee.
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•Mllty of the pupil to apply ti» fMta wmA prlnolploB of

plaao flooaetry. Tbo «••«• «•>• n»8iit to be tmwmwA

•eelly ead ^ulolcly hy fupile «lio Hod a Muitery of tbe fiada-

antale. tfti»e« ^fnplle mbo 414 not have the fundMMntels

well aeeterea were «xpeet«tf to heire oor.eldefable dlffleulty

in aaeiieriB^ the teete. ^fovete answer eheete eere need

In order to facilitate the eooring eat tabulation.

It had been hoped that all aohoole oontrlbutiRi; to the

eiedy « "uld adaialeter bo^ teete. 1lo«ever« eoHO eehoole

felt that they eould not i^iiw eo nswh Hue* Co&8e<pi«Btly,

the eabjeete of the etacpertiient arc not itStM^.tionl for botli

teats. For that reeeon the teats oould not oe cnrBOlned

into one teat of IK) itene bat Iwd to bo tveeted aa two

eeparate teats of approoilBmtely #5 itene oeeti*

wmeD Of FKQonwi

Vtm fttvyoee of thia experi»ent naa to atody tHe effeet

of profsreealTe validation on the teet itOBM. To oeeoatpliali

that piarpooo Toopa* fonaula for ovaluatini; teet item woo

ttood. An esplanation of the jvooedtire folXoeed ie

lUMoeeery.

fooiMi* foanule ie baeed upon the eorrelatlon of a

dlehotoiaoua variable with a anltipliH^etOiCMried TAriable*



XI

In ox4»r to WMttV* tSb» wqntwA Aata for aulMitltution in

the fozttttla It vaa an—fftgy to mav* «a»li of tte 900

aiMnMHP •!!••%•, <a;ii4Be ••ell •mnraot r»8pona« • «••!• of on*

•aA ••oh lBft«rr««t yapoaaa • ••«?• of aoro* nm mitiS^mtm

•MP* tiMo raidMd into f!• OQMa g«mt|»« on tlM iMsis of th*

mumititiki of their totnl aoores. Tho Y«fls>on8e to all Iteaui

•as tJMtt taixUat^A aiui tiui soBUbor oi* ri/'''t r;:v^orn -..^ o(scii

Ititt «•• ra»oiNl^d for ovary gmmp* TtM tot«l nwilMr of

right flii»v«f« •nd the total mmkmt of upoiiii an—>• for

mt»h it«H «•»• 4*toi«iB#ft froM turn 4ata abov«B and Tooyo*

fomnla tma tgn^liad*

Tte atev« pra««dur« wtm aoployod throo tisMNi for ootii

toot: (a) it vaa ua^d on tlui oriKinai t««i«t (b) it «••

n««A OB ttia tettt 96 lt«wi of mmh toats (e) it »aa uaad on

turn iMat 30 itana of ••oh taat.

In c»rd«r to not^ ttbto •ffaet of «aoh atofj in the inBlida-

tiott on ttio raiiaUlity of the t^ata* the oooffioianta of

r»ilability vars fwm& for Vm originai toat«« th« t«o aota

of «ba Wat 96 it«M» aad the tao aota of the baat 90

itana. TIm •••ffleianta of reliability nvro obtalnafl by

•orralating the od4 itanta with the oven itaaa. a rapro*

Mntatira aanpliag of ttia antiro aaicp«riMHital isroup «aa

aaasroa by aalaoting aifary third inaividual of tha rankad

<»4ar»



Ul

T«bX«s 1 to 6 ocmtain tiw data of tim no— mtrnprn in

tl» valtdatlae pro»«a«* An vatplimatlon of the notntlons

«•«« in «X1 alic table* appaara on tha baok of rsAcm IS

oppoalta tabXa !•
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fVf U Co«ffieio&t of validity of the orli5lnal 44
ttmm of I.

tsTtr
-4-80 'l

1

8 9 4 • R W JB^ ^gnw

98 80 88 94 98 884 14 6006 90 14 •16
8 S8 84 ^ 44 91 888 48 31998 178 40 •84
3 88 81 41 44 88 818 88 »HF98 109 :js •89
4 80 88 80 40 48 88^Pt^ tw^ 89600 144 44 •IMI

8 88 88 80 48 98 844 m imm 145 44 •88

8 8B m 17 14 11 94 808 3678S 197 40 •80
7 88 9M 88 80 tt MM 94 34046 y» 67 •47

' e 80 88 88 48 81 848 08 88078 186 78 •43
9 40 56 88 m 49 888 88 17188 181 4» •M
10 84 48 88 :» 38 806 98 38878 198 m •80

11 87 98 89 80 40 888 m 19488 141 88 •18
18 80 94 88 91 a 841 99 m4sm 146 68 .l»
IS 88 81 80 48 84 888 49 ^mso ITS 86 •89
U 59 94 87 84 419 Wff 85 18748 113 80 •16
1» 84 40 41 30 18 104 114 48866 807 108 •30

18 57 88 40 44 83. 888 46 81fHi8 176 43 «88
17 80 88 •8 m 48 894 84 18846 IW tt •84
18 98 88 88 48 40 886 48 81678 147 50 •84
19 49 30 34 81 ei 149 151 4^98 812 88 •88
8ft 99 89 8S 50 48 886 48 81078 147 80 •87

81 50 88 88 80 15 144 154 44986 8U 68 ,39
88 88 49 48 9B 80 SIS 69 34960 191 88 •84
IB 48 81 18 88 89 197 143 444ttB 811 41 .89
84 64 47 39 84 18 174 184 49446 809 107 •ai
85 94 35 98 88 38 176 184 48448 809 5 •08

8« 80 88 87 90 80 805 m 18980 184 91 •86
wr 84 88 40 89 88 818 66 37312 liO 80 •48
80 88 88 48 88 89 816 m 35752 li89 70 •87
88 88 84 45 38 83 804 94 36786 197 60 •41
88 •8 47 36 31 14 107 113 4ilHMHI 804 94 •46

(CoiitliHw4 on iMoet !««•}
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91 S8 37 84 47 33 843 83 fdfjp;^ 134 39 •41
8t 4ff m 8T 85 33 136 134 ttioo 8U 49 •93
38 m 16 If 83 83 103 133 41498 304 3 •09
M •0 U 33 n 3 133 134 43809 811 129 •91
ti io 33 33 40 83 383 47 83989 184 83 •33

56 49 33 47 43 30 884 73 34049 193 38 .83

37 9§ 43 40 41 30 m» 87 37038 133 87 •90
30 94 33 83 19 18 119 299 ^HM9 803 48 •80
3t 43 99 30 IT 19 188m 41^39 810 79 •97
40 » m 33 13 U 133 187 443M 8U 209 •99

41 33 u 13 84 14 U9 133 303 43 •80
4t 23 3 1 3 37 878 14948 m 40 .m
«3 33 • 4 3 4 44 883 39339 180 49 •31
4« 83 34 83 13 11 140 230 43800 818 39 •44
«l 33 U a 7 3 49 881 99NMI 297 34 •88
4ft 43 33 88 m £4 144 293 44809 m 93 •88
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Tsbl« 1. Co«fflel«Bt of valiaity of th« orli^iMl 44
lt«BC of Tftflt II,

^%m • ^ o a « n W »8 /l!IW -4-9»"»r

1 99 98 99 99 80 998 11 11191 lU 17 •19
• 90 99 99 99 49 999 Id 10199 101 14 •14
9 97 57 40 47 97 ICP 99 99191 191 50 .51
4 90 97 41 41 •9 9KI 79 99790 184 84 •49
9 99 99 51 44 97 949 99 96980 194 90 •90

• 99 90 89 89 80 981 19 39998 309 99 •14
f 9f 50 89 48 IB $e^ 97 91191 Iff 99 •97
e S7 40 96 91 49 198 17 14741 111 80 09
9 54 80 47 41 57 199 99 99899 175 44 •19

1^ 97 ^ 49 47 47 949 99 99980 194 18 •11

11 87 91 49 97 19 119 64 Tumi 190 88 •48
It 97 80 44 48 99 9tf 87 IffOl 169 23 .14
IS 48 94 13 19 9 119 171 44116 £10 101 •48
14 99 94 99 99 44 898 41 1197S 147 94 •19
19 89 97 89 99 41 191 88 19911 141 39 •99

14 00 99 90 99 4f wn n 11716 109 C4 •S4
If 97 46 91 <a 99 wm 90 99900 189 76 •U
IB 40 99 91 96 81 999 94 90906 lf« 74 •49
10 91 41 94 10 17 164 1S9 44909 211 90 .48
18 86 94 91 41 98 199 m 91191 177 71 •41

n 44 a? 15 19 17 im 174 48948 109 99 •19
tt 43 n U 19 17 180 180 49»0 988 99 •99
18 99 91 87 94 19 im 101 40999 991 91 •44
24 44 19 19 7 3 en 119 89990 191 91 •46
1ft 96 53 SO 97 94 MO 90 MMno 188 80 •49

14 56 94 » 40 99 190 90 laooo 189 49 •81
£7 51 89 17 19 11 199 Mf 449MI 119 94 •44
19 54 91 49 90 89 117 99 98999 199 99 •99
19 SO 49 96 87 17 197 108 40888 804 94 •H
90 99 99 49 49 99 998 71 3»18 109 94 •41

1

i

{Coatiiinffd OB imk4 p§m)
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fmhlM S (OoBt*}

SI 49 40 M 90 ai 109 X51 44198 HO M .87
SIB m m m u u WO ifo 44»o no w ,47
33 43 34 84 M 16 143 157 4480S SIS 40 .SB
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All «z«alBation of t«bl«s 1 to 6 irlll show that any

oIiMii« in the Yalldlty of a to«t iton nmst 1m 4a« to a

ohoBga In tha awMMtor of tho fonaula; that Is, In tha

Taiue of 8a-t- b • d • 80. Tha total nuiabor of right and

wf^a« anawev* to a giTon itan oould not ^MBfia ainaa tha

taata wmr& f^trnn only onea, IWBoe tha danooinator of tha

fonaula raimalns constant;. Ihe indlviduala i^oaa aaovaa

plaaad than in a oartain criterion group during <me valida*

tion vara not naeaaa«iirily in the aana group during axiother

aXidation. Tha shifting of indlviduala frofi one group vo

another baaauaa tha aiaalcaat itama are alinlnatad will oauaa

a ahan^ in tha nwserator, and thus affaet the eoeffieiant

in tha variooa atapa of validation.

Tablaa 7 and 6 ahoir a eottpariaon of the ooeffloienta

of validity obtained in ee«h atap of the progreesiva

vaUiSation, Only two of the originol 90 itama wtm

revealed as really poor ita^na. Tor Uia aoat jmatt tlM othar

itacia had aoeffieienta imioh vara relatively high and were

fairly consistent. Thia study ia prisiarily ooROMtiad witti

the ohaa^ea lliat took plaoe in the vnlidity of tha beet

itans retained throm^Kmt the experiiaont*
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flhon the ohanfiQa In the alidity of ttw best 30 itmsm

iliioli form the fln«X refiiMd t«8t sre anaXyaed, it vill b«

noted In tabla 7 that 17 Iteaia Inoreaeed In VKlldity,

turaa raMalnod the aane, and tan daevaaaad In tiia aaaon*

aXldatlon. T&a evaataat Inoraaaa vaa .04, mid tiia graat-

aat daaroaaa waa •03. Tha avara^ Inoraaaa ane «004*»

Th9 firat validation aaa on tba baaia of 44» itacaa, audi

tha aaeond aaa on the baaia of 30 Itana, Tha aaaXlnaaa of

tba nwabar of i tenia aliainatad aoald inraoluda any graat

ohassa.

Ib aoRjmrinis tha tiiird and firat vaXldatlona it viXX ba

aaaa tbat X9 itattis inoraaaad in validity, 8«van ramainad

tha aaiaa, and only four daoraaaad in validity. Tba avaraga

inereaaa in the oooffioient of validity aaa «01. The aiz

additioniil itasia alioinatad in tha final validation bora

out the obaarvation that the nueabar of Itagaa alioinatad tea

a diraat baarlBg on tha amoitnt of abanga Itiat nay taka

plaaa,

A aiAllar trand aaa aaan in tha aooffleienta for tha

itana of Taat IZ« tabla 6. In tha aaocnd validation, 17

itana inaraaaad in validity, aovon raaaiiMMI tha aawa* aad

*Xt aaa raoogniaad that the avaa^^^ of aavonil eorra*
latlon eoaffioianta doaa not give a true awaaura of oantral
tendanoy baaaaaa tha aaffiitoda and aignifioance chaaga at
diffaraat rataa; haawvar, tha irritar oould not find a
battor flwthod of praaantlng the faots.
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Table 7. ProgresslTo Talldlty eooffloi<»its of the
beat 30 lt«aa of Test I.

Xtera '1 rg rs -

S •34 .33 .35
9 •m .SO .31
4 •32 •SI ^32
f •47 .50 .48
6 .43 ,43 .42

9 .33 .31 ,33
12 .49 .51 .50
13 .39 .38 .38
15 .50 .49 .51
16 •35 .37 .36

17 •36 ^54 «56
18 .34 .35 .35
21 .39 .40 .42
22 .34 .34 .34
23 •29 ,31 •SI

24 .51 .51 .54
26 .38 .39 .39
27 .43 .44 .43
26 .37 .39 .38
29 .41 .40 .42

30 .46 .43 .45
31 .41 .40 .43
34 .51 .55 .56
35 .36 .38 .36
37 .30 ,33 .33

39 .37 .39 .39
40 .52 .53 .52
42 •32 .33 .33
43 .31 .33 .33
44 •44 .42 .42

M .391 .395 .401

-
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Table 8. Progresaive validity c oefficiente of the
best 30 items of Test II.

Item ^1 ^2 ^3 -

8 .31 •33 •33
4 .46 .47 .50
S .30 •32 .34
f .37 •88 .37
n •43 .46 •48

13 .48 •48 •50
15 • 26 •S8 •88
17 .41 «80 •48
18 •43 •48 •43
19 .43 •48 .43

20 .41 .41 •41
22 .26 •88 .27
23 .46 .46 •48
24 .48 .49 •49
8 .43 .43 .44

26 •31 .30 .30
27 .44 .45 .47
28 .33 .32 .33
30 .41 .39 .41
32 .47 .49 .47

33 • 28 .30 •30
35 .45 .47 .48
36 .38 «8e .58
37 .31 •8i .27
38 .40 .41 .41

40 •36 .38 .37
41 .39 •39 •40
4S .28 #8t •88
43 .39 •86 •88
44 .49 .50 .51

K .387 .393 •398
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•ix dwresMd* In the third validatiart, IB li«m« laerMMA

in validity, t^ rmamiJMA tiw mim. and two dMreaa«d 1b

alidity. thB atwiwip© inoroass in the ooaffiolents of

alidity for tho two . nd .011

r««p««tiv«l7.

Tho tllitht ohanas that did ooour throu^Iiout th« vali-

dating proeaaa was in tho direction of isiprovaaMnt. TIm

tirltar irae tinabla to diaeovar aiqr talilaa or any praaadant

by ahloh hm aoald tatamiaa tha atatiatieal al^iflaanaa of

fbaaa alight diffaranaaa. A proaadura vaa vofA vhieh vllX

give at laaat a vomt/jk aati»ata of the aigRlfict^oa of tha

diffaranaa noted. Tha tjiraa validity ladicea of tha

Individual itaaw of Taat I and of Teat 11 ware aorralatad,

that is, rx «»» oorrelatad with r^, rg with r^, and r^ with

with i^ for the tao taata aaparataly. The loni^ fonaula for

dataraia^iig the probable error of the diffaraiaea batvaaii

tha aaana from aorrelatad Material «aa then used, aai tbm

oritieal retioa vara obtained. Teblaa 9 and 10 show tha

ra«ulta of the oorrolationa and tha aritioal ratloa found.

I.antz, nirahatain and Finoh (3) ooniMirod tha ralia*

billty of a refined taat with the reliability of tto

original teat in order to atudy the effect that alimiiiatilig

oartaic it^aa had upon tha reliability. 4 alnilar covnperi*

of reaulta as liataa In tahlaa 11 and 18 aheaa the
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Table 9. Significance of the diffarences noted be-
tween the Beans of the three sets of ralldlty coefficients
of the best 30 Items In ?est I.

'Tirii'"; 1 1'MiL';' i.'i i.iii'T. ', '.i,.,'i
' -:jg»:

'1 ^2 '3

P.l.(Diff

J

Critical ratio
Probability of a

true difference

»1
.97
•391

.004

.002

S.O

,91130

96
M2 !39«

•006

.00174

3.4

•96910

•98
% .401

.01

.0017

.99996

Table 10. Slenlficance of the differences noted be-
tween the means of the three sets of Talidlty coefficients
of the best 30 items in Test II.

'1 ^2 rS

t* ••6 .99 •98!
«i .seT Uz .393 K3 .398

%-i«r .006 .005 .011

P.S.(oiff.) .00173 .0014 .0017

Critical ratio 3.5 8.6 6.5
Probability of a

true difference .99090 •99840 .99999

*This correlation is included in this table because
It «iters into the calculatic«i of the critical ratio by the
long forflmle.

_, Mg, and ^3 are all the aesais of the correlations
of the retained iteras with the entire tests in successive
stages of the refinemmts.
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Tttble U. H«XlablUty of tlvB orUiinal t«»t
and of the t«o flttb-tofits of Test I when •xtaodwA
to •qsMl leaett.

OrWtael 46 t%mm .7^7 ± .025

iMt 30 Itans •647 ± .0X9

BMt 30 items •SOe ± .013

TabU X2,. Bwllabillty of the orUlnal teat
asA of the two •Ii1>»ta8t8 of Test II ibaa axtondsA
to equal length.

JSSI atUftMXl^y

OrieinaX 44 Itana •680 ± .OIS

Bast 36 itSBS ,656 ± .018

Bast 30 Itoros •OM t .OXS



•ffoet <m the reliability of this experlnent aa tha waafcaat

itam mm oaittad in auooaaalva atapa. The dpaafwrn*

Bsroan fornmla (3) for pradiotlng tha rallablllty of

laa^ttunaA taata ma umi, and all aoaffloleata baaad on

taata of equal Imfftli. TiM rallablllty of Taat X taioiw a

ataady inprovanant aa tlia waakaat itaHHi whm aXlalaatad,

but BO Imnofawi—t «aa notload In the reliability of

Taat II. The first sat of refined itaoa of Taat ZI had a

allghtly lower reliability than the original taat. It »ay

be Botleed that tha reliability of Taat XX «aa f{ulte hlfi

and little inproyawant could ba aocpaatad. Furthaxiaore

»

the apllt-^ialTaa aathod of datamlnlsg tha eoeffiolenta of

rallablllty of a taat and of Ita aub»teata fonBWl tgr

ellmlnatine oartaln ItaaHi BMar not ba a atabia aaaMira ata«B

tiiare are ao fav it«B8« ?or aocaaipla, tha original arranga*

aant of the Itmm i^ve the two enib-teata of Taat XX

reliability aoefflolonta of .656 taaaA »flM raapaetlvaly.

mmn the lt«aa aero rearranjgad« plaolng tried In tibe ordar

of difficulty, tha aoaffteiants bwoima .927 and •e??

raapaatimely.
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OOMRXXnCKS

Th« results of this stti^ iiiow tliat there «es a

sXlght ImprovwMBt is the Talldlty of the test Item siuB

a STStea of progressive mslldatloa was used. For a short

test which Is to he used looallyt the method ttould not be

praetleal. If a test Is to ho prepared for wide usage end

Is oonposed of aany sore Itei&s than are expeeted to be re*

teised finally, the results Indieste that a larger Inoreaae

la tbe validity of ee^ retained Iten would l»e expeeted*

In that ease» sregresslve validation would be valuable, lotd

a test maker should be expeeted to Improve each Itea

.validity ee wieii as possible.

The writer wishes to express his gratitude to Dr. J. C.

Petersen for his soagaetlons and eooneel In the preparation

of this thesis, to M. C« Mofgle for his advise on ^e sta-

tlstioal aethods enployedt and to Dr. T. L. Strickland for

his Instruotlotia on test oonstruetlon.

Tow aid In securing an experlJMBtal group, ttte writer

is Indebted to the offleesn end loathaniatlQo t^Mhers In tScm

high schools of BoblnsoB, I^ewton, Fairfield, Casey,

Altenont, and Toledo, Illinois.
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B«otllln9ftr fUpufB and Clroles

Instruetlont; After tmoh of tUo following
<tt«8tion8 or probl«s!3« m«fmMl mK^^nfi encvsrs ar«
il8t«d. Choose the best mnever to enoh ouestlon;
notleo the letter before your ohoeen enetier and draw
a elrole azoand that eaae letter en the line with the
oorreapostdinf; muaber on your anener itf^et.

* 1* If two straight lisee istereeot, the Tertleal ani^lee
fo3Rae« eret (a) oonpleiaentary; (b) equal; (e) leoa-
eeles{ (d) adjeeent*

e* T«o tangents draen to a olrole froa en external
^int are: (a) parallel; (b) perpendioiaar; (o) un-
equal; (d) equal*

9* \ line 4" 10B€ joins the iaidpolnt&<9 of tea sides of a
triangle. The tttlrd aide of the triangle is: (a)
£•*; (b) 12"; (o) 8-{ (d) W.

4* \ Eiajor are of a eircle la an are that ia: (a) less
tbMi a dieeteter; (b) equal to a aei^ioircle; (o) leee
than a eenioirele; (d) ipreater than a eeraieirole*

** 5. The perpendicular from the vwrtex of a triangle to
the oppoaite side ia oalled the: (a) altitude;
(b) aedian; {o) periawter; U) disiganal,

* •« Two ehorda interaeot within e oirole foraing an ancle
•hieh interoepta an are of 84*». Its rertieal angle
itttereepta an arc of ago The anxle will oontain:
(a) Se^; (b) 86°; (e) 4«^j (d) i?.

7. Figi;ree whieh have th» sa»e else end rtiape are aaid
to be: (a) ooiqilenffiRtary; (b) eeiii^nient; (c) siai-
lar; (d) re^rular.



6. A At<M9%9r iNMPpHiidloulAr to e ohord will: (a) b«
ttrleo tho chord; (b) b« dqual to the chord; (o) hm

it to tho eitord; (d) blttMt tha ehord«

9, On* ttOiat« angl9 of a rlel^t triangle la 41^, tlw
otHar acuta a»gl« will ba: (a) 39^; (b) 4&^!
(e) 49®; U) 3390.

*10. \ quadrllatarel is a parallalograsn if: (a) <ata

pair of opoaita aidaa are aqual; (b) Xvo ooBaaou-
tiva angles are aupplwrnttary; (a) tha appealta
aldaa ara equal; (dl <nia angle la a ri«:tit arij^le.

*1I. au^plaaanta of tha aane angle or equal aogXea ara;
(a) equal; Cb] right angles; (0) atralght angles;
(d) mwfuaJU

12. If one of the equal aoglea of an inoaoelea trft4Mgll»
ie 68^^. the third angle will be: (a) 600; (b) l^t
(0) 44* J Cd) 1120.

13. Alternate Interior angles of parallel llrtes are:
(a) suppleneatery; (bT e^j^Xi (e) adjlaeeivt;
(d) rli^t angles.

*14« The length of a oirole is called the: (a) radius;
(b) are; (e) oiromsferonee; (d) sector*

15. If an angle fonae^ by a tangent onA a chord Inters
oapte an arc of 76^ on a eirela, it will contain

1

(•) 90^1 (b) 7«<>j {c) 14S«>; (d) 3e«»,

16. An angle fotned ^ tvo chords noetlng on the olrole
is: (a) «a acute angle; (b) a central angle; (0) an
inaeribed angle; (d) a right angle«

17. The hTpeteneee of a rlrht trian^ila is the? in) site
oppoelte the right angle; (b) tha shortest side;
(c; equal to the shortest side aultlplled by tvof
id} equal to the sun of the other teo aides*

rwo aaglee ore snppleMsntary if their aaa tat
(a) lOOO; (b) ©OO; (c) IfiOOj (d) 360O*



**I9. X fMMiral statflsaOBt iiliie!i Is acoepted as true with*
oat proof is: (a) a poatulata; (b) a thaoran;
(o) tlie hTpothaaias (<!} &n axioa.

**&), k polygon of aix alAaa is aallad: (a) a quadri*
lateral; (b})a pantasoo; («) a daoagoB; {&) a

21. Tha axtarlor azii;la at t&a ^artax of » triani^Xa la
114^ and ona baaa «B«la la doubXa tha other. Tba
•aallar of tba t«o h^tm anglas -»ixa ba: {a) 98^;
(b) 330; (e) 57O; (d) 760.

191 • tba loouts of points aouldlatant f1ra» a given point
is: (a) a clrola; (bf a parallel Una; (a) the bi-

tter of an angle; id) the porpos^dieular biaaator.

n, Oaoaatry «ae probably first odiiipllad in a artttan
farm bfs (a) Aristotle; (b) Plato; (a) Tythai^raa;
(4) miaUd.

t4. If 9H exterior ani^^la at the base of an laoseolaa
triangle la 110®, the vertex angle of tha triani^e
will hmt (a) 70*; (b) 40O; (o) llOO; («} 1400.

*S5. TlM part of a theoran ahloh states what la to be
proved is called the: (a) hypotSieeia; (b) daiaoostra*
tlon; (0} propoBltlon; (d) ooneluaion,

£0. An obtuse trlan^gle is a trlemgle in which: (a) all
•nclws are obtuse; (b} one angle is obtuse; (a) all
Mmlae are unequal; (d) all angles are aeute.

87. The hypotenuse of a 30o» 60© ri^t triangle la 13*
Imm* 'Hie iSkortar side of the triangle will bai
(a) d"j (b) 12"; (o) 9"; {d> 36*.

m» Two ehorda aquidiatant from the aanter of a oirele
are: Ca) parallel; (b) drawa tluraui^ a eocBMsn
point; (c) perpendicular; (d) equal.

tf« k etrmiirht line Intirtetln^ a olrola in two points
13 called a: (a) tas^nt; (b) chord; {0} aeeant;
id) radius.



30. Zf OB0 »ttgl9 of a paralleloenaea is 60^, Its eon««eu-
tl^ «ll«l« i»; (a) 100} (b) 20O; (o) lOOO; (d) SO^^

81. ,^. regular polygon Is a polygcm with (a) all aidaa
OQual and all angloa •mtal; (b) all sldea aqualt
(o) all angles aqual; (d) on eiron vmKbmt of aldaa*

S2. & Mi9MBt of a elrola la the flgof* fofnad by:
(a) t«ro radii and an aroj Cb) two radii and a eliordf
(e) two ehorda and an arc; (d) an are and a ehovA*

*S8. hn 9S^lm fCKRsed by two tangents drawn to a cirele
fim %3bm aam point eontalna 760. ihe minor aro
tBteveeipted win nave: (a) ISBO; (b) l5so; (o) S80;
(d) 1040.

34* 'Rie biaeetora of the ttsglea of a trian^rle arei
in] eonourr€mt; (b) e<i«al; (c} proportional;
(d) perpendieular to the opposite aides*

35. Two eirelee whieh have the sane eenter are said to
be: (a) tenant internally; (b) taatant externally;
(e) oonoentric; (d) equal*

''*36, The suR of the exterior angles of a re^ilar polygon
isj (a) SiJOO; (b) I8OO; (e) 540«j (d) 900.

39 • Dsnbl&Bf Ml aro will also double the; (a) central
asftle; Tb} chord; (c) rediua; (d) dianeter*

*98. If a point la equidistant froEi the aidea of a trl"
an^le, it will be in the Interseetten of thes
(a) altitudGtfi; (b) medians; (a) angle blseotorsi
(d) perpendicular blseo tors of the sides.

90. The SUB of trie interior angles of a polygon of
sswen aides is: (a) 900O; (b) 1060© j (c) Igeooj
U) 7800.

40. An altitude of an acuta triangle will divide the
triangle into two triangles viiioh are: (a) eon-

it (b) right; (e) alailar; (d) c^tuae.

*41. The eenter of a eirole oircuBsoribeti about a
triangle la the point of intersestlon of the three:



(a) altitudes; (b) nedlans; (c) bisectors of the
•nglee; (d) rjerTjendicular bisectors of the sides.

42. An angle inscribed in on arc of 1S8° contains:
(a) 126°; (b) 1160; («) 64©; (d) 52©.

43. One angle of a triangle is 40o. The bisectors of
the other two angles will form an angle of: (a)
140°; (b) 110°; (c) 70°; (d) cannot be ttetersained.

44. If in quadrilateral ABCD AS is the loncest onA BC
is the shortest side, then: (a) angle B equals
angle D; (b) angle 3 is less than angle D' (c) angle
B is greater than angle D; (d) angle 13 and angle D
are right angles.

**45. An angle inscribed in a circle and an angle formed
by two tangents intercei^t the sane arc. The
Inscribed angle is 30<^. The esglc formed by the
tangents is: (a) lOOO; (b) eOO; (c) 50O; (d) 150°.

**46. Th* equilateral quadrilateral that is not refJUlar is
a: (a) square; (b) trapezoid; (c) rectangle;
(d) rhoiabus.

"^ItcMS oeiitted in t!ie Mwond stap of tim v«JLidation«

***!%««• QKltted in the third step of the alldatioii.



Tast II* amnv TMt ta WUam Qmmmtry " ttMMMi

Proportion, Jlailar Triangles, and Ar««s

Xa0tru«tlofi«: Aft»r Moh of %im toXltim%fm Q»<»«*

U«iui or pro^lma •8V«ral rowtxl ttnmMr* are listed.
Choose tlM best euisver to eeeli question ; notlee ttie

letter before your ehosen answer, and draw a elrele
arottttd ttiat meam letter on ti^e line with the eorree*
ponding MMlM>r of the imswer shoet.

1. The first and last tamui of a proportion are that
(a) anteesdspta ; (b) aeansf (o) axtrsaas ; (d) eecsa-
fttents*

i« fUe base of n triangle Is 9 and tha altitude la H*
The area aay be reprecan|ed by tto formila: (a) W\\
(b) Si (0) £«!; (d) wm.

3. If the lags of a right triangle are 6** and 6**

respoetlvely* the l^rpotenase Is: (a) 20** j (b) 48";
(0) U"; (d) 84*.

4* Two polygons having ei|«uiX areas are MdLd to bet
(a) simlar; (b) o<»igruont; (0} eonYeoc; (d) aqvlva-
lent.

£>• The perlaeter« of two similar ^rlane^Mi ere 18" anA
IS* rea3^eotimely. If a side of the flrat la IS",
the eorrespondlag side of tiie seeond will bet
(a) 10-j (b) e-; (c3 6"; (d) \&'\

6. If the sides of two triangles are reeyeetlvely pro*
portlonel, the triangles are: (a) sealene; (b) ocm*

;; (c) slnllar? (d) Isoeeelas*

7» The area of a trapezoid whose bases sre e* end 10**

and idioee altitude is 3<* mXlX be: (a) 46; (b) 60;
fe) S4; (d) 108 square Inehes*

•• The fourth proportional te £• 7, and 4 Is; (a) 14:
(b) e; (c) 1 lA; <d) 3 !/»»



** >• If two poly^gons «r© «liallar, their corresrxwdlBg
ttB«l»« ftr«: (a) «eiit«; (b) psoporticmAl; Ce) otiual;
(d] obtutfa.

*10« flw mr—. of a tyvpazold «^iials thm prodloet of ooe*
iHilf its altitud« end: (a) the perlaetor; (b) o&e*
)mXf ^e mm of tiie beeee; (o) the wbb of tlio boiw«;
(d) ^e dlfforetieo of the baeea,

11. Ilia sides of e trla&isXe are 3, 4, aad 5» Tiie
shortest side of a s&nilar triangle is 9. Tbo
XoDgest side of ttw seoond trianile is: (a) ISt
(b) 11; (e) 12} U) 8&.

*18. T»o trittDgles are ainllar if their are: (a) rSi^t
triaiu?l«0j (bj wittially equiaagttXar; (e) equal in
area; ^d) oblique.

13. f«o eboi^s iatereeet vithin a oirele* The eeflffsnte
of ««te are 3** afid 4**. If one of the sogmmts of the
other ehard is 3**, the other eeipent will be:
U) !•»; (b) g-; (o) 6"; (dj 7".

^14. The area of a parallelograa whose base is 18** and
vhoee altitude is 8« is: (c) 7£; (b) 26$ {oj 58s
td} 144 aq^ro ixMlhes.

IS. If a line Is parallel to one side of a triaiirlo. It
will: (a) diwide the other two sides proportieitalirs
(b) biseot the other two sides; (o) be equal to one-
half the parallel side; (d) btseet the trianglo.

*1*. The base of a triangle is 1«» md the altitude to the
base is lO*. The area of the triangle Is: ta) 160;
(b) 40; (e) 60; (d) 3S0 square inohee.

17. Triangles hoTing equal bases imi. equal altitudes are
always: (a) equilateral; (b) equivalents (o) lso««>
eeles; (d) sealene.

IB. The »on proportlonnl bet^roen 4 and 9 is: (a) 36;
(b) ao 1/4; (c) 1 7/9; (d) e.

19. If a side of an equilateral triangle ia 8*. its area
will be: (a) 32: (bj IfllS; (c) 9T3; U) sl^S
square inches.



so* Tlw Mtearo of th« hypotenuse of s right trl«Bgl« l»
equal to: (a) the atiuaro of the warn of tlMi fm
legs; (b) tho equaro of tho dlfferonoo of (he tw>

lege; (e) the dlfTertmee of the equaree of the t«o
le^fl* (a) the sua of the SQuareo of the teo leee*

**81. The eldea of a trlaagXo are 13, IB. and 3. The
an^le ori^)oelte the side IS Is: (a) rl^t; (b) aoute;

Co) obtuse; (d) eannot be detsrsilnod.

tS« The sides of a trlaBjiXe ave 9, le, ifid El. ?he
shorter of the two seasonts of the aide £1 aade ter

the bleeetor of the ofipeeite angle la: (a) 10 1/2;
<b) 14| (e) 6; (d) V.

•91. The altitude to the hyyotSBase of a rl^^t triangle
divides it into tm masir^« shloh are: (a) ei|ual;

(b) eoagruent; (o) aOO-600 right trlanel^s*
(a) smilar.

M« The oorrei^»endtftg bases of Uo similar trle&sles ere
£** and 3** respeetlvely. If the area of the first Is
e wjuare Inehes. the area of the seeond is: (e) IB;

(b) 16; (c) 9; (d) IS square Inehes,

fS. The area of a trapeaold Is 3d s<taar* inehes, end Vnm

Krallel sides are 10** and 8**. The altitude Is:
) «; (h) 8«; {o) d"; (a) S.6«.

M. If the Tsrte:! angle of an Isosseles ttlmgim %m 80*t
ens of the eoual base an^Ass of a slallsar trlsngle
elU be: (al 30; (b) 75; (e) 40; (d) 69 decrees.

27. The ereas of two slmll^ir triangles hare the saMS
ratio as: (a) ttK) corresponding aldf^e; (b) teo
eorrespondlng altitudes; le) their pei?l:»8tere;
(d) the squares of tvo eorrespondlng eldes*

a6« A tofser on level ground easts a aluidee 290 feet long
ehlle a 3K>le 1^ feet hlf^h easts a Shadow 10 feet
long. The height of the toser is: (a) 100*;
(b) 1«S»; (o) «»•; (d) 160*.

*M« If the anteeedente of a proMmiieii eve SQual, Umb
tiKis (a) aeeae are eouelt lb)* tt«MMqiM&ts are
equal; (e) extronei are equal; (d) the proportion ie
tme^
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30, The area of a triangle is 36 square inches, and its
baaa is 9". Its altitude is: (a) 2"; (b) 4";
(c) 6"; (d) 16".

**31. In triangle ABC H and J. are points In AB aJid AC
respectively, and DS Is parallel to BC, AD is 3**,

Aii is 5»', AB is 12", and AC is: (a) 20"; {b} 15";
(c) 10"; (d) 7 1/5".

9£. A median of a triangle will divide the triangle into
two trianf.ios Tsliiuh are: (a) right; (b) similar;
(c) equivalent; (d) congruent.

98« If ^6 altitude of an equilateral triangle is 12",
the side is: (a) 6/3 "; (b) 0"; (c) 12"; (d) 24".

**34. In a right triangle the f"*'o of the aide opposite
an acute angle to the hy use is called the:
(a) tangent; (b) cofcanf^ent; (c) sine; (d) cosine.

35. A diagonal of a rectangle is 10" long and makes an
angle of 30° with the base. The area of the rec-
tangle is: {aj 25fS; (b) 25; (o) SOifS; (d) 50
square inches.

38. If the square of one side of a triangle is greater
than the sun of tho squares of the other two sides,
the angle opposite it is: (a) cannot be detemined;
(b) right; (c) acute; (d) obtuse.

37. If the sides of a right triangle are 17, 15, and 8,
the tangent of the angle opposite the side 8 is:
(a) .533; (b) .C302; (c) .471; (d) 1.675.

38. "Two Isosceles triangles with ooual vertex angles are:
(a) congruent; (bj equivalent; (c) equilateral;
(d) similar.

**.39. If a side of a souar© is 10', the diagonal is:
(a) lOfl; (b) 5^; (o) 10^; (d) 15 feet.

40. The bisector of an angle of a triangle divides the
opposite side into aagiaents proportional to: (a) the
other t^o sides; (b) the longest side; (o) each
other; (d) the base and the altitude.
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41. "^rctm a point 4" from a circle a tangent tc tlie

circle is 10" long. The dlamotor of the circle Is:

(a) 25-; (b) IS"; (o) 21"j (d) 14".

42. The sides of a triangle are 3, 25, and 26. The area

will be: (a) IgvfS; (b) 75; (c) 46; (d) 36.

43. The product of the legs of a right triangle is equal

to tiiQ -nroduct of: (a) ths square of the hypotenuoe;

(b) the* segsents of the hypotenuse made by the

altitude to th© hypotenusa; (c) the hypotenuse and

the segRent adjacent to one lej^; (d) the hypotenuao
and the altitude to the hypotenuse.

44. The area of an oeuilateral triaanle is 25^3. The
length of a side is: Ca) 5f3 ; (b) 10; (c) 12 1/2;
(d) 5.

*It^i3 omitted in the second step of the validation.

**Items onltted in the third step of the validation.


