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INTRODUCTION 

General mental ability is generally conceded to be the most impor

te:o:'b single factor i:n aohool accomplishment, The mental a.bility of a 

pupil, aa measured by hie intelligence quotient, ia usually considered an 

indication of the 4egree of achievement that oan be expeoted of him by 

the aohool~ thus giving a valuable aid in diagnosis of pupil difficulties 

and a guide to the adaptation of instruction to pupil nGeds. Many sohools 

segregate pupils in instruction groups on the basis of mental ability be• 

lievin.g that inetruotion oan. thua be related more etfeoti:vtly to individual 

oapabilitie$. llea$urta obtained fran intelligence testing are u$8d 1 in 

oonjuaotion•i~ other measures, at a basi$ for prediction of euooesa in 

future aohool work, thus making them en instrument of' vocational guidance. 

It is known~ however, that there ia not a perfect correlation between mental 

ability and Johool aohieve:ment. Other f'aotors suQh as school attendenoe, 

preparation, instruction, pupil intereet, persistence and other personal 

i'aoto:ra are known to a.tfeot Johool achievuumt. The questio~ of the extent 

that the intelligence quotient indicatu the- amount of achievement 11hioh oen 

be expected :from the pup$J. i 111 one with 'Wl'lich every educator i"' ooncerned, if 

~ intelligence q:u.oti.nt is to be used fe>r purpoees oi' dhgnods. of' in• 

1-bruot:t.on, and of p:rognoah. 

I • The ProblU1 

lt 11 the purpoa• of thia study to make a etatistiotl cCIIIpt..rbon ot 



a 
the achievement of a group of ninth grade pupill with the intelligence 

ot thoae pupils • By comparing th.e teat :rtoord• of' these pupib on an 

achievement test administered at the beginning o£ the school year with 

their aohieVGen t on anothtr form or the eam.e test given e. t the oloae o t 

the year. it will 'bt peaeible "to compare their gains in achievement with 

1heir respective intelligence quoticmta. lt ia delired to find whether 

theee pupill mede a gain on the t(lhievement test oOl'llmenlllurl'lte with their 

.mental ability at met.aured by their intelligmoe quotien ta, 

I:t. !.eh,.ted Studies 

Many atudiu ha.ve been &ade oom.paring pupil achievement on aubjeo'b 

testa with their intelligence test scores. A £$W of tho$e whi~h are more 

closely relt.ted to thiiJ study will be briefly mentioned here. Most or the 

atudiel have m.ad.t oompariaona by the method of oorrell.ting the ac.lhievement 

teat loorea or the school :marks with the intelligence teat eoores. A 

recent study made by UeJ)enald,l compared the aeh1evem.4t1t o£ ninety-six: 

pupill in a 6A olau with their intelligence 'by :m.n.n.a of finding the correla

tion between their scores on the various aeotions of the Progressive Achieve• 

:m.ant 'feat and their' intelligence aoore1 on the Oalitornia Menta.! Katurity 

!ee~t. He f'oWJ.a;::.-t r•ading oq.preh.ension could be 1.\ted to predict langua.ge 
"' ' 

1ntelligenoe,•·n:on~·18J1$uage i'ntelligenoe readug vocabulary, arithnlotio 

fund.QI.cta.ls,. IIUld .a:ritb:m.etio reafonin.&; better then any or the oilher 'VfU''i ... 

able a when the correlation technique was used. Language in telU &;enoe oorre• 
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lated higheet with reading oom.preh.enaion ( .75) end lowe8t with arithmetic 

fund8lllente.h ( .47). 

Flemmtng,2 in a atudymade in 1925, round correlations of general 

intelligence as meaaured by objeotiTe mental teats, with e.ohievement as 

:measured by achievement testlll,. with aohie'\l'ftletnt a$ :m.eaaurad by teacherst 

mau'ka, with teaoher eltd:ma.tes or ph.yaioal .nd oh.e.raoter traits, and with 

will and temperqent 'bests• She found that gener-.1 intelligence showed a 

high correlation with aohievemE!I'lt :in the junior high aohool and in the 

senior high •ohool grades, the significance of intelligenee au a factor in 

aohool aooompliahnu~Jnt becoming greattr as the pupil advanced. through high 

school. 'the average correlation tor the junior high eohool grades was .60, 

end 'that for· the senior high aohool was .63. 

A study wu m-.de by ~din~1 in 19211 of a group of 936 pupils in 

" grades Il to · 'V!ll. lie gave •aoh~.~:ne an intelligence test, a reading test, 

lllnd an arithmetic te~t and fCi>und the oorrelatiions between their performances 

on 'Uae three. The oo:rrelationa' he obtained between mmtal ability liUI.d. 

acllieveent in reading and al"ithmetio ranged from .44 to .as, the higheet 

eorr•lationa being obtained when the entire group was uaed. 

Ocwles,4 in 1937, oorrelated the aoorea of teats in language and 

arithmetic with :ratings of' mental ability .. using for her subjeot a group · 

of ninety-six deaf .children in the intermediate grades • She oonolud.ed that 
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meJltal testa oould. not be :regarded as reliable data on whioh to pred.iot 1111. 

pupil• s aehi eve.ment in language and arithmetio but might be uud to legre ... 

gate pupils oa.pabl.e or doing more work. 

A study made 9f a firlt grade group by Ounningham5 1how~t that the 

mental teet oan be. used to prediot .aohi&Tement over a. period of' a year .. 

She found that the middle 10% of .the g:roup was less wall measured by th.e 

1nental testa than were the upper e.nd low:er groupa. 

limbret,S .on the other hand,. round th«a.t in att$mpting to pr~d.iot 

high eohoel aueeeu by means or the intelligence quotients, ninth grad., 

.age, and nin:tlh grade a.ohievem.en.t there wa.1 a. tendtnoy tor the pred1etion 

to be leal deo.iaive in the ea.ae or .. the pupils. with the higher intelligence 

quotients, those above 130, 

F.rau.aen,7 finding a comparative progreu of' a.ehievem.ent less among 

the. brighter. pupUs thEm among those with leu ability, attributed the laok 

or aoh1cvement to a dei'io:imoy in the oo'I.'U"IUI of study whioh did not provide 

11lft'ioit:nt :ma.tcJ"ial for thou of' exceptional ability. Re concluded that 

intelligence i.l the lMst important determinant of individue.l dif't'ertnoi\Ut. 

In oor:relating a.ohievemen t ot grade ohildren. in ree.d:tng :rate, tli'aq ... 

ing comprehenaim, apell1-Jl.g arid a.ritlunetio with composite measures ot in

telligence,. Oatae8 'obtained the f'ollow.ing reeult•• rea.ding eom.prehenaton·, 

. .6 BelUI V. Owmingh.am, ·!he ProfiiQIIItio Velue ot a Prima* ~roup Teet. 
(Teachers College 'Oont:rib'liltlton.e to iiiioa.tiC:m, No. we-: "'"'lew or I 'J!eaolie:ra 
Oollego, {Jol'Uinbia University, 192~). '76 PP• 

8 lloy-.1 1!. ltm.brea, Jr., '*The Prediction of l!hmior mgh School Suooen 
at Various Levels of' tntell:tgenoe, .. Jaurna.l!!, Educational P•yoholo§~• 26aSl· 
91, February, 193'7. 

1 Jtaymond Franzen,. 1.'h~JI Aooom,Ueb:taent Ratio (Teachers Collect Oontri• 
butiona tG Ed.uoation Bo. ltr::" lew ~or'Ks · !ea'otiere College, Columbia Uni· 
Vtrllllity, 1922), 59 PP• 

8 Arthur I. Gat••• •The Correlation of.Aohit~ent in School Subjoot• 
witl'l Xntelligenoe Teets ernd Other Variables,• Journal ,2! Educational !!l:, 
~holopr;, 1Stl39, Varoch, 1922. . 
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.,'12J rea.din& rate, .• se~ uitbm.etio; . .,$OJ ud sptlling, .56. Rt found til&t 

t}l.e inter ... oorrelations ot the s·ohoel aubjeo'tua wu not high with the exotp• 

tic;m of the.t o :r rtading oom.prehenlllion w1 th reading rate. Be concluded 

thAt the more Terbal the material the better it .oorrde.ttd with school 

a. tt•inment. 

MoOdl.,. in 1916~: tound that the :m.tn•t oo:m.plex eduoa.tional teats •hawed 

t. higher oorrtlation with mental a1~ility ~-.n did. the eb~:plt apeed teste. 

K• ooaolud.et a· 
.. 

fh• J?4)Wtt teats, or theee which .nullaturtd 'tihe upper tht"eaq.old of 
ability, al\owod. a higher oorrelation with mental ability trum the 
.apte4 ·tel 'bit or those Whi oh meae1.1I'ed how F&:pidly a relati nly taey 
task could be pertorm.a.9 . 

~ : 
.. ! 

In order to find tho•e. oth., f'aotore whioh contribute to aohob.atio 

8UC:U)t88
1 

be•U.el mental ability"• others have made etuiiea· of peraiatenoe and 
10 

ita 1nflu•noe on aohob.atio aohie.vem.ent. One such etud.y h that of Jlyena. 

He :t'o~d. the perdtttnoe teat unre1a.to4 w the intelligence teat, but pod· 

tively rob:tltd to auign.ed aohoollllN'kh He found tha.t by oombining per

aiartnoe 111oore1 and intelligenoe •coree and oorrelating thenl with. eohool marks 

that a high oorr•lation ne obta.ined.. 

lli• Scope of the Study 

A group of' ninth grade pllpile in the :t.owthR Junior High School ot 

Empo.r1a, Xen..ea.s, wae ueecl in ttd.a atudy. All .of the ninth vade pupils who 

t William .Anderson HoOall, Oorrela.'l:d.on of Sao :Pezohol;sioal and 
lduoational ',leuuremente, (Tea¢~he:rs Oo1bgi1Jo'iiir'I'6Utioru ta ~ueation, No. 
'19. lnYO'rlit feacher• Ooll•ge, Oolumbi6'.Vn1vreraity, 1916. P• 67.) 

10 l) .. vid G. aya:ne. "A Study of the Oblllfll"VGd. J.elGLtionehip between. 
Perdstenoe Test Ruulta, lntelligcm.<HI Indices md .A.oa.domio Suooen," Journe.l 
!.£ Eduaati0n$.l rezcholoil' 29a675 .. 580• Jonmlber, lliHSS • 



we·re enrolled in the sohool during the spring term ot the sohool yetut 

1938 ... 1939· were uaed in the study, with the exoeption of twen:by pupils who 

did not take all of the t~utta on aooount o:f' ab1enoe t.ran uhool wh.a 'bhe 

t•sts wel*e ·given. ' 

· · Ot the 266' pupils used in thia study, sixty~~· were in the B 

ol&$s and tht remainil:l!g 187 were in the A. olan. The mid ... year promotion 

system 11 in use in this aehool, henoe the B olau pupih are those who · 

were promoted to the ninth grade in Jmuaryt When the first teat waa t~;i"Nrl• 

in Ootobel", these B olus pupilt were beginning the la.at halt of the eig;hth 

il"&d.e 'WOrk. The 1 ola.aa pupils are tb.On who began the ninth gra.de work in 

September and oompleted it in Jla.y. 

Oompe.rieontf of thea e pupil I were :me.de on the balil ot •ental tnta 

mel aohieve1nent t•ats aioh. were administered to the sreup in Ootober and 

in De.y of the school yeu. 

IV. l)ef'ini tion of Term• 

Jlean. \the mei\Ul or average b.a.s been used. in Tables :r. to VII •• a -
m.ta1ure of oentrd tende:a.oy. It givn a me>te rel:ta.ble rea~l t than otaer 

.• ""tt 

mecusurea whicth might be utecl • 

.Standard deviation. The standard. clevift.tion is used. 'bl> measlU'e the 

am~unt of Vfl.t'i-.billty ot the eooree about the m.een. In 111. distributii!m. 

which hA8 .. Jfl$Qn o£ 129.~ tand .. stud-.rd aevia.ticn ef s.e, the 5.8 indioaiJel 

'bhat Gi% of the •corea in that d:tstri 'bu.t:ton lie 1'd thin 1Jhe ...rea which ia *e.G 

pGintl trem the :mean, or betwe!lrl 124 and 130.2. 

Standard error. 'l'he standard. error of the me~m is a WU\8\U't of' tke 

reliability ot the. mee.n, showing 'bhe degree o£ uoura.cy mioh the ue.n baa • 



. :meM 'of .BO, thert I.X'Iill 6S chanoes in lOO thlil.t the obte.med :mea.n of' 133 

don not d.itf'w fran 'the t~e :mee.n by more 'bhu ,50, or tha-t the tru• mean 

h bfJtw'ten 112.& md. 183 • .15.. 'rhe cOhanoea are 100 in 100,. Or' 111. 'rir•l 

cert~~~.:tnty, tha.t the "b:ru• moan does not di:f'f'et tran th.e lllbta.in&d meum by 

m.or• thm 3 'tttiUtb the 1!'1imdlll.rd. ezoror of .so~ or ia beimeetl. 131.5 ~d 134 •. 5. 

,Sip~ i"'int• , ~~ aip~ r£•in1 b the ratio of'. the aotua.l gain in . 

1ila ~ne.,_ to lf;he !l!teatle.rd ctevb.ti.on of' the mfe:n o'btamed on the tiret teet 

by that group. 

Sifi!!! ifl.ill,a, The a.igme. pin2 is the :ratio ot · ihe actual .mean gain 

'to the 8-bende.rd d.E»viat:tm of 'the mean of the whole group on the first test. 

Prob&bil i tz2£_ ~ dif'ferenoe betwe$n ~ :t'll4ums. ln -table !X, a 

ratio ~- bttn uaed to lhw the ohe.nces for a true d:H':f.'erenoe between the 

mtans. !rtd.Cl r«:bio ill the . quotient; of the obtained d ifferanoe between the 

:melln.a, divided by the standard error of the difference. The she of the 

reeult ind.ioat•s tn• degree of' rdiability whieh oan 'be attributed to the 

obta.:ined 41f':f'C!Irftlnoe. I :f.' the quotient b 3, that 11 a guarantee that th• 

ttue ditf'erenoe is greater than r.acro,. and tha.t thB di:f'ferenoe is in ft:v-or 

of the larg•r ot the two mems. If the difference ia greater than 3 .. 00, ad.• 

d.itiona.l ltOUl'iW is gi'Vl'm ae to a true difference. lf the quot:hmt is leu 

thm three~ the tetul t i.e interpreted &I a;ivi:m.g e. o•rta.in number or oha.noe1 

in 100 ot tl:ur;:re being a true d.ifferenoo. !ha quotient# obtained in this 

study b.a:ve all been inte:rp:r111ted for the reader from tho 'bable given by 

Dr'. Ga.rrett .. ll 



I • fhs letter "N" in Tables 1 end II ref•r• to the number or 
pupils in the group. 

! 
Possible secre. Po$tiblo acore. indicates the number of' poin,ta 111 

I 

wat pose ible to melee. on the parthul fir te11t or aeet~cm1 • 

. Qo:rrelation ooe:t'f'ioitnt.. The correlation eoef:t'ioient aa uud. in 

this atu<ly he.a bttn oaloule,ted by.the prod.'V.ctb .. m.omct method and hu been, 

employod for the purpou tf rtudyi:ng the rela.tionahip of achie..,.ent m 

~· teat.with that in; ;~~~~!her tetst.. A oo&ftioi(!IX);t Qf correlation ot 
! 1.00 indicates a ped••ot rele.tionship •. Wh6n the ooe:t'fi<Oient is podtive, 

this ind.iot.tt.s that tb.e pup~l ranldng higheat in one. teat also ranked 
' ; ' . • i . I 

highest in th$ 01iliflll", and that eaoh of -the other pupi~ll retained the ••• 

ranking Qn the aeoond. teat "'' that 'Whioh they hm atta.ined o.G. the i'irat. 

!. negati'VO oorrelatim thmrl that a high degree o£ attainmeXJ.t in one teat 
' • > ' I 

is aaaooia.ted with a low degree of tA,tta.inm.ent in tht other, ol" that the 

pup~l who :rank• high on one teet will r&nlc l rift on the othc-. Po•i ti w co ... 

e£f!~ients range hom .oo to l.oo_ m.d the cor:relatioru whioh are :made in. 

this study would be considered. a.a indioa.tin_g a n.es;Ugible oorrele.ticn when 

len than .201 a low rela.t'ion.ship wha between .20 and .40; a. marked re• 
• , I '• ' ' , , 

~ationahip when between .40 end .'TOJ and a high rf11l.el.tion$b.ip when betwe,tm. 

.• 70 and l.oo.12 

V. lethod of )lrooedure 

The group of 256 un.aeleoted ninth ,rade pup1l1 m.tntioned above wa111 

telted ,.,ith the Sohratmllel•:Brann-.n Revision of the Ar1IJr Alpha Group :tntelli• 



ts•~• l:umine.tim, l~>rm t.13 The res'Ul ta of '\hie 'beat dtt.ndr.lH the 

gQupmg t:w •tudy ~'bo three tlividont • 'Xhoa~e having 1nte1lia;t:noe qu.e .. 

titatl •t 120 to ~46 were plao~d in Qroup X, olaeaed as tht superior group. 

'Xl\tl'$ wert~ sa of' tht pupill in this group. Those ha.v:1nc intelli~t;enoe 

q,uotienta ranging !'rtlln. 102 to 119 were pletOed in Grou:p l I. Tbert!l were lll 

pupils in this :midUe group. Group lii .. oontti~~Jtins of 79 pupils, hl.d in• 

tdligenoe quotient• remging f'rorn 70 to 101. t.rhe pupile who were olasatd 

ae 913 wel:"e distributed by the above classH'ioatien t.a follawtt Group 1 

oo:ntained 18 of thete pupila, Group !I, 25, and f&'oup l!I, 29. A. le.r,er 

proportim of 'the third group, approximately S.,C, oonailwd. or 9B pupila 

t.l •omp..,.ed with approximately 23% tor ee.oh or the other groupa. 

!he.1rGgretaive Aohie·nlru'Jnt Test ... Xntermtdia.to !lattorr' wae giv. to 

the group twi oe during iJh;e year, FOrm A in Oatober ~~md llttrm B in the fellow ... 

ing May. :moth form• wel"G given under drnilai- ¢Onditions, being diniltE~red 

by tho rctgul•r teaeher during the e.otivi'by peried. 1a t.t.eh oan. The a.ehi~ ... 

ment1111 of the g:r0upa on the two te.ata were ecmpfAl" ed R The gains m.a.d.e by et.oh 

s;roup were oomputed and oQm.perisorus o £' the gt'Oupa were md.e on 'l:he balllie or 

the dlO\U'J;t of ilin ev!.denol!ild hl the mean socrf.ll at the end of the ao'h.ocl year, 

over the mean 11eor• made at 'bht beginning of the yeu. 

Other ed.uoa:td.on-..1 tuts were gi VEm and. the e.chie'Vfmtenta of' the group I 

on 1m-••• 1nuf'biJ w.rt oetm.pvct4 cd oorrele.tionl ot thelt aehi111n«num'lit were :ru.de. 

11 :1. 1. Sohrammel a:M. Christine !ranl3AU:l, Sohrt\WII.tl ... Br~Lnnan !tervision 
k.!!l..lli-~ tnte.ll1fenoe bam:tna.ti.an for Grade• xv.:nn (Epirla.a 'Giita.l 
Jtiie~er$ ao1 ., •• t§Jii1. . 

l4r lme1t Teig111 md Willis w. Olark, Preffcusti'n't J.ehhTG~~. ,'tet'il• 
ln'bontc~ciill1ie Ba.tterz (Lot Angeleet Southern ea !'ornia lo1ioo1 lepoeliory. t:ta. , :rn11 ):- .... ... .. --
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Other tearba giv~~m were th.e Soh:ra.mtnfll .. Gray l:ligh School and College Reading 

Test,l5 B~eelioh Algebra Survey Tttlt•Firlt Semeater,l6 and Oompa1a Viag

noetio 'J.'elt XI~. General Problem S<Jalea Advanoed.a form A..
17 

lS B. B. SohJ'e.nunel and W. H. Gray, Sobr'armnel•Gre.~ :W.gh. School and 
9.!.1,1•§• !•adin§ Tellil, (l!lmporia: le.nso.~t ste:~e 'fea.ohera ~oniie, 1'BIS)7 

18 I .• R. :Breslioh, :Sreslieh Alfebra Su.,...,..ri Teat,. Firat Semester • 
:ro:rm .A, (Bloomington, Illinois a lU'St c 'SO'hoet . 'b!1ili'inc Oo.). 

17 e. ~. ltuoh, ~ other•, .aom,Ee.u,. ~iapoa~i.!. _!! Arithnl;n~.~.• te•t !!.• 
Qlm.eral Probltlllll loale Advanoed.* 110rm=l (<KloagoaSoo*i .. F01"esman iiid' 
Oc:ape.ny, 1CSI).· --



One o:t the maia purpo111ee ot thh st\\dy was to compare the a.ohieve• 

~ao.ts ot pupils w1 tb TArJ~.g intelligcoe quotients on the same ~toholastio 

'teat•• !he Sohrammel•Bratm~ Revision of the Al"my .Alpha Examination waa 

gt ven to ihe en tire croup, the raw soores were converted into mental age a, 

an.d i:o,telligenoe quotients w.ere computed. A report of the diviliona made 

of the pupill on the bal!lil of th~· •• ' reaul ta, and a oomparbon of the 

t.ohie't'fmats of the reaW.ting groups on the two torm.J of the Progresa:t• 

Aoh.ievement Teillt-In.termed.iate Battery, will 'be me.de in thil chapter. 

1.- Dirlaion into Gr-oups 

1'he group of 268 a .. leoted ninth grade pupil• were div1dtd,. for 

the purpoae of oom.pariton, into t~1111e groups. !hoee pupils hATing inwlli

genoe quotients ranging trom 120 to 146., were pla.oed in Group I • Group . II 

included thoee pupill! whose 1ntell.igonce quotients were between 102 end 

119 1 and Group Ill, those between 70 aad 101. 

Table I ahowe the distribution by p-oupa acoording to the intell1.., 

canoe quotients obtained. Group l oonsieta of aixty-aix pupils, Group IX, 

one h'Ulld~ed eleven, t.nd Orou.p ~Il, setMnty•n:l.ne. !he ••an of 127.86 for 

Qroup I tndioa.tes ~hat this group ie definitely a. superior one. The mean 

of Group II ia 10.$2 above ~. normal intelligence quotient of 100. The 

mean of Ck"oup ll! ia e. 27 pointa 'below normal, 1ndioa·tling that thill group 
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is below average in ability. The mean :f.'or the whole group ehows that thia 

group 11 alightly above nonna.l in a.bility, ha:vin' a meen of 109.08. 

'tABLE I 

DISDIJU!IC»l OF :UlmtXGENCE QUOTIENTS ACCORDING TO THE SCORES ON TBI AB.MY 
ALPHA. lNTELLIGI!JNOE lll'.JWUN'.A'J.'ION OF lU.Y, 1939 

l:a tell.igen ot 
Quotiente Gl"oup I Group II <k'oup 1 I! total 

144-149 I .. - a 
188-143 I ... ... I 
112 .. 13? 6 ... .. 6 

126•131 26 ... .. 26 
ll~l26 31 ... .. $1 
114~119 ':'" 40 ... 4.0 

ioa~11a .. 26 ... 26 
102•107 ... 46 46 

96-101 "' ... 26 26 

90-llUJ .. ... 23 2$ 
84-89 ... 16 11 
78·$1 .. ... 9 9 

12•1'1 ... - 4 4 
66•71 .. ... l 1 

• 86 111 79 166 

··- 127.15 110.82 91,.'73 109.08 

s. lh e.u. 6.22 '7.82 16.1'7 

s. •• ·" .eo .sa .96 

ltead table thWic t.rwo pupils il1 Group I had intelligem.oe quotient• between 
144 and 149. The mean of group I us l27 .156, the atN'ldard deTiation wa1 
8.14, and the standard error of the mean was "64. 

It mould be noted that Group Ill 11 \ll\!Ob more 'rtariable tha the 

o111ber wo groupe, ha:ving a atand.ard derlation of 7 • 62 aa oomp!IAl't4 wi 'bb. a.M 



tor Group I, and 6.22 tor Group II. The middle 6~ ot the aoortu in 

Group III will be found between 84.11 Nld 99,36, which iii belOW' the normal 

intelligence quotient. Group II ia the least variable, being grouped. more 

cloaely about the m.ean. 

!he reeul ta obtained for the atan.dard error of the mean indicate 

tJbat 'the m.ean of Group II has the gea:beat reliabiU~ of .so a.a compared 

with .6~ for Group l, tUVil •sa tor Group In. :tt will be recalled that 

:1: S tin;js the atande.rd. error in each case· will &1 ve the. upper and lo-.r 

limi ta of the uea in which it il .practically oertein tha. t the true lJI.$8n 

lies. In 'the cate of Group II, the- true mean ie between 109.12 and. lll.l2J 

that of Group I, between. 125.63 and 129.47; and that of Gt-oup III; between 

69.15 and 94.11. 

Figure l ehowt the d.iltribution of the intelligence quotients of .. 11 

the pupils graphi oa.lly by me.n1 ef a frequen oy poly,on. The lin! t• of the 

area.a or the reapeotive groups are aho'Wl1 by the dotted linea. '!'he meen111 

of the croups rqe mat"ked by the solid 1taes so that they Day be comparee!. 

The w1.~er di•tributicm of' •coree in tbll upper and lower croups it olea.t'ly 

apparent in the _graph. e.s woll u the comparative oOl!lpaotilest of the mid.dl& 

group. !he dip 'in the oenter ot the middle uou~ .. ie unutual and showt fewer 

aoores at tl'le me$ thNL '-bOTe and btlow. 
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The Mt&na or the ohro.nologioal ages o:f' the pupils were computed. by 

greupa • The mean for Group I was 14: years, 5 man the; that or Group II, 

14 yea.r:s, ll monthi!IJ and 1he.t ot Group XII, 15 years, 6 month.a. Th• meum 

for the entire group wu 14 yee.re, ll.a :m.anthe. Comparing these re11ults 

with the int.lligenoe quotients, it 1e eetn the.t the group having the higher 

intelligence quotiEte ia the younger group, ohronologioally. The middle 

group 1• liktwiae younger, chronologioally,. than th.e lower group. The 

oldest pupil ftl 19 yee.re, I months of age and. hill intell:tgenoo quotient 

wtl.l 7$ .. whioh ple.oe• him. fifth from the 1 oweet in Group In. The youngest 

pupil wae juat 18 yeara of age and had an intolligenoe quotient of 137; 

plaoin.g him e:txth t'rom the higheat in Group 1. The pupil having the hiihest 

iatell1genoe quotient Wfll.ll 14 years, 4 months of' e.ge and the pupil with 'the 
!; 

loweet intelligerioe quotientwa.l\117 years., l month of age. 

l Il. Raw Soore• on the Intelli@:tnoe Teat 

The raw aooree on the intelligence teat were ex~ned to aee it these 

eoorea also would. cle.aait,r thit group as a auperior ninth grade group. The 

mediant of the groups wre tound to that thEtY :might be oompared with the 

grade peroen:tile norwJ aa given in the Manual.18 The median tor Group I was 

166.97, wltl5.oh is 39.97 points a.bove the norm, and pb.oer th:ta group in the 

90 percentile renk f'or ninth grade. the median of thh group exceeds the 

twelfth grade median and 18 only 4,03 points below that of' the oollege t.rnh• 

m•n• Gl"oup II, 'With a median of 142,98 exoeeda the norm ot the tcth grad• 
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md 11 only 2.02 point• below 'the no:rxn tor the eleventlh grade. !he meditllln 

of thi1 gl"OUP ra.nka them in the ?G percentile of the ninth grad•• Group 

lll with a meclie.n et 1l4u6 111 below the ninth grade norm and only 4.6 

pointa above -that of the eighth grade. Thia place& them in the 30 per• 

oantile rank or the ninth grade. The med1$n for the entire group ia 141.32; 

placing 'bhem in the· 70 percentile ranli:. Only .54 ot the whole group soored 

bel• the ninth ~· norm. The retul ts ot this oollq)ariaon show that this 

group ia clefini tely 1\lperior ill ability to 'bb4it a'V$Jra.ge ninth grade ;roup • 

The rtttulte of the Ptogrutive .Aohiev•ent telt adminiewred to the 

pupilt in.Ootober an4 agatn in May; were used aa a balia for oompe.rison of 

the .v~y:ln.g a.bil ity group•. !hi a tea'b is designed to meaaUl"e aohie..,..,en.t 
~ . ... . 
in the Ta:rioua sehool aubjeet1 a'b the 1ntemediate'l'igra.de level. the sub• 

I 

~~eta which are t•ated by thie pe.rtio~ar te"I'Jb;, $laolude 1tead.i111g loo&b~lQ'y, 
'· '(~~:1) 

,'lt••d.ing OomJ)r•h••ima,, Arl.:tbmlfiiio B~t.atou~.j:' &tth:metio: J\m.damentale, w 
·. Languap. ~· LD~&• · •eoti. also 'f~ets ~eliieve~nt in Spelling ana. in 

Bsro:dw:ritin&• The t••t i iias· in · i'$itllt Jl.le,•-•d: Mly indireotly the 

aohool work of bee pupil,IIJ>i Speil:ing, :ramanabip, Reading, and Ar1 th-

m.e·bio are not taught a1 · · "tallt:~~ll:o,,i hl -· ninth ptade. Each of these 

etruoting t~e pupils in the :redtn&., 'W·rits.ng, lllld "J'flflling, which is essen-

, tial to the pupils• needs, 'th0 a:dtlnncrtio is ta.ugh.t in oen.neotion wi'bh the 

Oene:ral lh:bb.eraat:loa oourse, as the need tor drill it evidenotd. The Mathe• 

matioa oourte at thil ti:mo we.1 about 75% Alg•b:ra and waa required of all 

ninth pr-.de pupih. Other ooW"sea requirl\lld of all the pupils were Oi t1&en• 
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thip and English. !rhe :f'o'UX"th subject was ohos4m rro:m. the tollowintU Latin, 

Gel"DDAn,. Voaa'blonal .Agrioulture, Businen Truninc, Art, Muaio, Manual S~rain• 

ing, o:r Dom,a1:dc Sd.enee. 

, ~ \ I I 

TABLE IX 

DISTRIBUTION OF SCORES ON THE PROGRESSIVE AOHIE'\l~Mlll'T ftSTS, FORHS A AND B, 
. GIVEN lN OO~BBR .AND VAl' 

TOtal 
SoortHII ~OUE X Qroui l.I Qrou;e III Touu 

X I I I I · I I I 

S66.-S79 .. 8 .... ... .. .. ... 3 
380·$64 4 14 - ... ... ... 4 14 
336-349 9 16 ... 10 1 9 27 
320 ... 114· 13 12 3 11 ... 2 16 31 

305-l.lt l.S 14 16 31 2 4 32 '49 
290.304 10 8 19 19 2 ll 31 315 
275-2$9 8 l 23 18 9 6 40 24 
aso ... a74 4 l 16 9 11 20 31 30 

245-2&9 1 '"" 18 3 9 12 28 18 
230·24.4 2 .. 1 2 10 10 19 12 
218-229 - • 6 18 3 22 I 
200-214 ... ... I 1 4 5 7 a 

lS$ ... 199. .... .,. .. 1 6 6 6 1 
170-184 .. '"' ~ ~ 6 15 ... 
116•161.· ., . ~ ~ 1ft •. ! .' I; • "" '!"' ':" 2' ... 2 -
140 ... 1,84. w '!!! 1 ... $I, .. ' -

.:l··· 
lf •• 111 79 266 

Kean 309.09 312.6 273.99 301.42 234~84 260.09 271.36 296.68 

J.D. 27.9 22.6 as .. e 21.0 39.5 $6.7 .u.s 39.9 

s.». 1.43 2.'77 a.n 2.66 4.42 4.oa 2.70 a,49 

Read ta:bl• tnua a Three pupil a in Group l made e. soort between 866 IUI.d 17' 
on FOrm D et the 'best. 
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1'he trcUhil.tt ot iib.e Aohievem.tnt Te111te, form• A end B, gi?en :1tl 

Oo'Nbtr q(l l'ay ~ reapecti vely, a:re shown in !e.blt II. !he dietr1butl1on · · 

ot aoor"el in bo1Jh teats anangeli in the -three in telligenoe groupa is given 

aa well &I the mee.n .. etandal'd. chrdation1 flnd •tand.ar-d errol~" tor ea.oh group. 

A •omp~U'iscm. or th~ melline or the three group1 on the first teut shows ,that 

Group I bAa the greater achievement 'With a mean of 309.09, as <lom.pared 

with 27Z, 99 f'or Gro~ Il, and 234.84 for Group II I. !'be mean for the *Ultire 

sroup 11 IU.ghtly lower t1um that of Group II, being 271.36. ·All gl-oupa · 

show. a aub•tantial &am on the spring teat, fom :B, with a mean of 332,~ tor 

<llrotap lll I01.4rl tor ·(lroup llJ 2tl0~09 for Group IIIJ and 296.66 for all o:f' 

the pup1.1t. · On bot.li. •f$rme there i"l less difference between the mtana of 

the upper ax:ic1 middle group than 'bh.ere :1.1 be'lm$en those of the middle ·and 

1C~Mr groupe; whi) h tlllght b.aV'~~t bean expeo'be4 .&0111 the results of the 1nte1-

1iq;enoe teat, l t 'ldl1 be :re<Jalled ~hat the 1aeuuu• of ~he groupe on the ... aw 

•'•orts ef the :b:ttel.lAgenee 'heat placed 'bhe :t1t111t group in the SO pel'Oen,ile, 

the 18e:tond greup: in the "10 pero.en tile 1 e.nd tb.e third group only in the 80 

pereenidle PDk ~or nin\h grade, ft"Oin thefe re•ults a wider dive:rgeoe of' 

aela1e?n.CWJ.t. WRld be ·expected from the third group to the 14Hlond., than tl"om 

ln tPpa:riag th$ e'bcwdard devie.tiona of eaoh group on form A.; it is 

1een th~~&'b '1r'·0up lll 11 the moat VU'ie.ble, d.evie:ting 39.8 f'rom the )MI!Ul, ae 

oompa.:red with ae.a ad 17 .,9 for Group• II and. x .. respeot1nly. On tronn B 

th_.e ia len var:ta.bili'by evident in eaoh group. G!rC>up :t haa decreased to 

21•51 'Citoup IX to 17.,0) end Group Ill to 16. 7J with the least change apparent 

in Group Il• fhe sreatest Mouraoy o:£' thE~ I~Wtan is in Group II, which has the 

aJ&al.le•t 11!ad.ud trro't en both +Aa'bG. 

I 
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The coefficient of oor:rl!flt.tion of the intelligence quotient• of' the 

pupill with their score$ on ihe Progreui:ve Aohievem.ent Teat should. :Uldi• 

P•1'1• the relationthip exi8ting between their pertormanou on the twa ttsts • 

Vfhen oorrele:b$d with Form~ of the teat the following ooef'f'ioientli were 

obtainedt: 

~.roup I .44 *' .07 

Qreup. II .45 .i .()5 

. Group Ill .sa .±. .05, 

Total. .41 .± ~04 

lr'oup t .IS .;t .07 

Group u .!8 :J:. .oe 
.. oup III .49 .:.t .05 

Total • 75 .i .02 

The· u~tnaell correlation obtained betwetn intelligence 1oorea and echool gra.d•i11 

1a tr• .40 to .60J 19 tkerefore none of theu indicate a high rele:bionahip 

exiating between the intelligeliQe quotien:tll and the a.ohievtl:nent aoorell!l on 

either teat, with '\he e.xtJeption of the perfc:mnanoe or the whole group to ... 

ge'bher on the aeoond. teat. All of the group ooeff'ioi~nts are higher on 

FGrm. A than em Form B. Whtn the whole group ia 1:hrewn together~ h!!7W'ever $ a. 

higher oor:relft.tion it obtained with Form :a, The oott:f.'hient of .'16 on Forra 

13 ill high .entugh. to indiaa,te a. high relationship, dg;nitylng that tmee who 
'\' 

.;, i ·' 

had. high intelligence quoticta tended to make hip eooru on tht a~eoond tnt 

and that thote with low 11ooreill on th' intelUgem.oe test lll'lo rankf.ld low em. tho 
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aehieveDtcillnt ttet whiob. was gi"Hrl in Kay. 

!l'he oorrele.tion or the scores on the Progreui ve .Aoh:l.evaent !est, 

11\'):rm. A with thou em Form 13 was abo oOJrtputed, in order to find whether 

the a.ohiervementa or pupils on one test had a high re~lationehip with their 

aobienm.ents on ibe othcu· ~ t\cl in order tha.t 'th.• groups might be compared 

in thb :reapeot.. !he ooetfioieat or correlation on the .two forms or the 

test tor Group I wa111 .84J 1\'>r Group II 1 .GSJ for Qrou.p Ill, .!14J and £or 

the whole group .. ,89. These dl ahow fA. high t-ela:tionahip, with Group II the 

loweltJ and t}IJ;e hipat being obtail'led when the whole group was oonlidered. 

The re1ulta teem to indioat. · tha:b 'the pupile wbo made high scores on the 

r.tret teat ieeed. to ran.k high on the next teat, and likewise those 1uld.ng 

low eoorea en the :f'irat tended to make low scores on the second. The re• 

lationahip,. howe"'8r,. is not ~ perteot one o£ l.OOJ md the rank of a pupil 

on the t1 rat tett would not coincide with hie ~king on the aeoend, 

l'iguree 2 to 4 abow uaph:l.oa.ll;y the dittri'bu.tim. of' the soorea on the 

two torme of the aohieTement teste. Figure ~ ahows the ahi£t of the aoorea 

boom the black polygon. repre1en ting the a.ohieveaent on the t1ret: teat. 

definitely UP11'1Ud to the yellow polygon, representing the aohieTement on the 

aeoond teet~·, Mor• prog:rese eeems to be sho-wn at the lert end, among the low . ' ' . 

loorea;, than at the right end, or a.mong· th' high a.tores. The dotted Unee 

indio•te the meu.t of' the reapeotd:ve ·t111Urts. F1gurea 3 end 4 picture the 

three groupe in oompN"ilon with on• another, the lower graph reprea~~mting 

the toorea on the tirst test,. the upper the eoorea on the seoond teat. !he 

o\U"Te ot Group IXl baa shifted 40 pointe ~d, att-.ining the same range ot 

eoores em. the eeoand teat fA.8 did Group II. The ahitting or 8coree in Group 

II , • ..., to be mort in the Dtiddle part of' the group making a good inoreaee 

in the MIAlh The lower eoo:res or Group X h&ve ehitted. upward 30 point a, but 
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FIGURE 4 

.MHIEVEMENT OF 'IRE GROUPS ON FORM B 
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ACHIEVEMENT OF Tim GROUPS ON FORM A 
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the upper s:oo:ree show Ol'lly ari. borea.u ot 16 pointe. 

1'he graph lhDW'a a ooneiderable CITtrlapping of aoore1 in '\me throe . 

groups. On the firt'b tut thrte or ·the pupila in Group I were below the 

me.an or Gr'oup II',· end on 1lhe aeoond 'beat two pup:Ua 'Were atill below 'tlhe 

mean f'w Group :EI. 

On. -the t.Lret teet ten aoores of Group II were below the mean of 

Group Ill, bd on the uocnd tut aeven were below the mean of Group Ill. 

Ail the other ·extreme of Group IX are found three aoor.ea Which exoeeded ~. 

mean ·of CJr'oup l • the firi't test, t.lld ten 'Whioh exceeded the •an ot (kloup 

t <t1 'bhe aeoond. teet. 

On the f'irat te~t \here wert three soores of Group III whioh e:xoeed.ed 

tlut mea of' Group llJ aad on the teoond teat there 1'1C'e ee-nn auoh IOW'el, 

one of ilheee, exoee41rig 'bhe mean of Group I ae well. 

V. Com.patbon o :f' Gain 1 on the Two Forme of the Ttet 

A better oom.pariaan of the three groupe .might be u.de on the baeia of 

the UO\U'it of p.:ln actually made by them.. Table III shawl the aotuel Nt.Ount 

of gain made in the mean of each group. Group l I shaw a the moat gain with 

2'7 .4S pointsJ Gl'oup III, nearly as m.u.oh with 16.26J and Group I bt.s the 

least with 2$.,48 po1nt11. 1'he gain in mean for the whole gJ"oup it 115.32. In 

or4.CIIl" to haTe a better 'baaia for oomparhon, tluil lip~ lfdn (Sigma Ga.~ in 

the·, ta'ble), or the quotient of the actual gain in 111.eu. of the group, 41 Tid eel 

'b;y the atam.derd cle'Viation of the :N.rat teat, wa.l!l oomputod. Group Il qt.in 

re.nka ah1ad. with .96 sigma p.in, oom.pared with .e4 tor Clrou.p X ~~nd .u tor 

Sroup l:U. !rhe aipA p.in for the whole voup is .51. 



iln the IIUGid.eJa:bs mf lip& Gainl ,. th• differ acta :ln the sip• of 

the groupe., at!'t\H)'h the q,u.ot1en:ba thua obtamtth !hie dii'tereno• waa 

t:Lbllnated in f:bu\i:na s,ipe. Oain2, wM.ob ifll' the quotient obtaine€1. 'by. di'Vid

ing the MD d.:lttwenoe &t eaeh goup by the ttendarcl deviation or the 

tntire VIII>UP'• th-.e tm.audng a o~n divieer. Grou)l Il still rlliiAin,a the 

b1ghtlt with • e.c;.~ wt Bro"'' l'. II .shOWI a greater gain 'than Orou:p 1, ,$9 ... 

O~Pf-f•fl with. i!llh 

ft:m.ding the nlie.bili'by of' 'the dif'fertn·(lll) between. the meana · ot the · 

tttta rcka tht groupe, aa they were by the Sigm.G;· Gt.in1 method with Group· 

ll • firatJ troup ~, •eoondr and. Group Ill, last. The reliabiU 'by ot the 

di.fferaoe of tb.e m.ect na tou.Q. b~ c!livid:int; the obtained dif':f'ereee et · 

'bh$ two Butut bf tht .atande.rd· error ot the ditferenoe. All of the quo~••t• 

tct ob'Mi.,e4 1n thilll oaee a.re lwge enngh to be interpret-eel aa indioa:bive of 

a eip1t1ou.t ditttl'tnOtJ OJ" to •t•te it IIU\O'ther way, the oha.noee N"e 100 in 

lOQ that tn.e 'true ditte.,.el\et betwetn tht 11Loct.n acoroe h ~~•ater thu. zePo, 

and· tha.t 'bhia iilitteJI'ea~:• 11 in ta"r ot ror.m ». 

'.l'ABLE III 

AMO'UIT OF GAIJIN tHE MEA:N$ Olf Tlm TWO FORMS OF 'l'BI PROGRESSIVE .ACBIEVDENT 
DSTS 

e-oul X (ltoup li Croup lli Total 

ell. b. 13.41 27.43 as.as 21.88 

IUpa ll\ta1 ••• .se .. , ••• 
11- hi. a a .156 .es ,69 .59 

n;a-t> &.8 "·' 4.2 e.e 

ltd 11a'b1e 'th\Uit The cain for Group :t was 23.46, ihe dpa gainl ..... 84, 
the e1~ pina us .eo. Glld the rel1a.b1l1.ty o:r the d:l.fterenoe wu 5.3, 

g 9 J 5 ~ 



The oontptl"edd nly amall ·gain shcwri by Group :t may be parthlly 

explain$(;\ by the faot iiiha:t many ot' theu pupils had aoored high· on the 

firlt ttltJ U.d there Wd :not a large gain po&eibh On the aeoond, $0Jne 

havb1g Ill cored. more than !SO of the' 890 • p<Jhible poin'b• ·on the tirat test. 

There nre some ttllotioria on whioh the•• pupil a had. made per t.ot aoorn on 

term·· J., Thct 'best u• not de•iped tf11.' gra.deil beyond the ninthJ henoe did 

not ooritain · llto"~agb. -.terit~.l to tett adtquately those ot superior i.ohi.ttve• 

'' ', 

VI. Seotiona o:t' the Prosreui ve Achievement teat 
' 'I' ' ' 

The Propt·ui V. Achievement !est · b deJigned ·to mea•~• achievement 

b.· lbtacUng Voef.bulN"y, leading Coml>rehen11on, .Al-i thmetio !.eaaoning, .Arith

;m;et:l.o 1 PtW.dlqela1iliti.~.;.~: !8E cl \ L«l'lguag4ll. laoh ot these • •eo tiona are subdivided 

~- · 'bta'b "tliLrio.uj phalel · or the' etibij .. ot. !he leacU.ng ;Vocabulary aeot:l.on cori

ta~i worde Which t'orm 'he vocabulary of D*'thematiQ$• eoienct,'IOOial 8oienoa, 

itqfd: 'e. genel'-.1 voeabulaty. ·· The ttead.ing OOJilp:rehena:t.on seot1on 1utst• 'tho tollmr

ing of d.itei'tiona·. orgmiling and irl'b•rpreting da.t.- !he Arithmetic Reason ... 

ixlg ••otion d.eall W1 th the number oonoept, symbols, rule a, numbers, equation•, 

end p:roblemaJ !be Aritbllttio hndamentale oonaiete of teata iri the four 

:t'wd&a.$lltal operlltion with integers., oomc.n t.raoticnt, .nd decimal t:raoidona. 

!M Language ••otion 11 ~everted te oap~talhation, punctuation, n:rdl ad 

llienteneee, pa:r'be ot apeeeh, lpelUng, ud handwriting.. The im.proveme%l.t'made 

on each of tb.e1111e eeoUona will now 'be oon.aidered.. 

'the distribution or the teat 111oores on il.e aeetio.ne of tho Progresein 

Aohiev•enb teatt b ahown in Te.blee XV to VII. A8 will be noted from..a 

etudy of the tables; 'bhe mean• of Group I are higher than those ot Group l I 
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thr•ughmAt,. vaeying frat $,01 tl e.GS poin'bt higher on Form A, and 3.,67 

tt 7' .• 11 pcolll'ba bJ.gh- o.~ r.ra :s.. Uktwbe 'bhe ••• Gf Group ll. are higher 

t~um 'the oorraapon.&g meana of Group IU; varyblg trom a.ss to 1;.10 poin.tua 

h.ighw in .,.m AJI find 5.80 tG 11.68 pointe higher in Perm B. !he least 

dttt•.ren«~Je S.n mt~t b.eW..em tht group• it found in Arithmetic. l.eaaoning and 

leading 0oMP:t4llh$ll.Si¢m• the gre-.teat 'b.ttween t.gu.a.ge and Reuing Vocabulary. 

~pari.),lt..J the mema of Group l with. the highest eooN~ 1 'b. waa poe1ible 

'b$ ~· t.>n the eeetd.on,. the meAn on the Red.ing tJom.prehenldon !8 found to 

\)$ <ml;y EJ.OI :poim:t$ le51 than the poSIJible IOOX'fll !ri 'bhmetio le&tsoning_,. 1.48 

l~~t••• Arithmer~lc !WldUlt:atah, fhBia Llnguagt, l6.83J aad Readixlg Vooabu· 

luy, lt .• ?4 p•ln ta len them tho pouible 111eore• of their' respeotiw eee'bion•, 

A dmllar eomptl\r.iaon of' the Form XJ means o.f Group I I wi 'lib the poui'ble eoo:res, 

ehow ditt'e~enoee r~gag f':ro• 9.sn; ® R•u~d.ing ao.;p:r4ithend.on to 28.86 em JtefMl ... 

ins Veoabul.e.ry, the rank or •na'bjeott bein& the aae as 'that of Group :t 1111 th 

~· a:xoep'ti on of the la.st two, the Reading ~oabulNy d.if'f'erenee being uea:tler 

tab that. of the J,anguage. · In Group t' II, the di :tte:reneea :rang.e from 16., 'II en 

Re.allb.& <bnpreaeneion to 31 .. 64 on Reading Vooa'buluy, the eubjeota rmk1ng . 

in the ,..,. cn•c!lef' a.a in GrGup l•. 

Q.ompaving tae t'tudarcl 4ev1atione 11 it ia seen that Group IIX has a 

~et.te:r tpf'te.d of fJoore• about ibe mean a.n1 tot Q-Qup I ahowa bee -v:a.ria• 

'b"Uty ~han Greup 11. the autotion showing 'lb.e least 'ftU"i&biliv .in all 

liV'OllJI b the leadiac Ohl:prehenaienJ •d the one ahmng ·'\lhe moat it the 

X..Upaa•• 1&e ranking of the other r~~•otiona from leaat to greatest ~iability 

illl .Aritbm.etio let\loning, Arithmeti.o J'unduentt-18 11 end Reading VooabulfU"y. !he 

aeot:tont ot Grotip X shOW' the greai'lll!ust relS.ability or th~ nwan o:f' the tlu:wee 

poupt, ud. the m.ean111 ot G:ro-uJ> Ill teEIIIl to be the leat.t :rel:tab1e. 
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TABLE I:V:~ ~ ~. ~~. ~ · 
~' "' :~ .. "t:l, ~ '\ : ; ~· I' '' ' ' " 1 

D'ISTII:BU1'lON' OF SOQRIS MADE .irr GlotTP' i ON 8101"'ObTS OF THE P&OG!ESSI:vlt 
A.omE'VEMJNT 'rESTS 

lhllading .l•a&g .. Al"itlua•ido J.toi. tbrnett o 
Score Vocabulary Oom.pre:heniiJion R•a•on:lng J'undamctall tan pap 

'A ,. J. I 1 I A ! A I 
PRl 

101 ... ... ... ... ... ... ... .. . . ' 100 .... .. !"' ..... "" ... . .. ... 1 .16 

" ... ... .. ... ... .. ... .. ll 17 
9Q. ... ... .... .. ... ... ~~ .. 'll t 
81 ... a - ... ... ... .. 12 10 

80 6 s .. ... - .. l ... l6 s 
75 18 2'l ... - ... 6 19 e 8 
70 17 12 ... .. ... • 19 21 1 I 

• 18. 11 ... .... .. ... 16 11 2 ... 
80 6 ' ... ... ... ... 11 8 1 -
61 a I 2 3 ... 1 6 8 - ... 
60. 1 12 22 6 25 6 4 ... ... 
41 1 ... a a IS 18 18 a .. ... ... 
40 .... .. lS 'T 19 18 ""' 

.., .. ... 
31 - • 10 1 14 a ... ... ... ... 

80 ... .. e - e a ... • .... . ... 
. 21 .. ... - ... 2 ... ... .. .... .. 
Ponible 
Sooroe 90 66 66 eo 110 

Kea.n n.a7 73.2$ 41.18 48.94 41.89 47.42 66.11 70.15 sa.~~ 94.17 

S.D. a.e 7.10 &.eo s.ss &.16 6,26 7.90 '7 .1o 9.15 8.90 

s.m. .sa ,87 .69 .4.7 • '78 .85 .9'7 .87 1.18 1.10 

lea4 -table .ilhua s four pu.pi ls in Group X :made a a core b$tw'f.um 106 and. ·109 
on the Larl,guace teat. Jor:m. B. !he other linea o£ the t•ble are :read in 
like manner. 
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TABLI V 

DIS!RIBtrn'MN OF SOOID )W)Jl BY GROUP l:t ON SECTIONS Oll' m PlOGIJSSlVI 
Aa&IIVEMIN! !ES~ 

' 

·l.•acUi:l.g BtacUng .Ari tbme~ o .Atitlhmetio 

.. Voot.lu.\l.Jrtl Gom2:ruea•!oa Raaeor:dXii Fun.daa•td• t.an~e 
8001"11 1 I A B A I A I A JJ 

101 ... ... ... .,. .. ... ... - .. 1 
100 .... .. .... ... ... .. ... ... ... $ 

98 ... ... .. . ... .. ... ... .. 15 24 
90 ... ... ... ... .. . ... .... "" 11 2'1 
86 - ... ... ... ... ... .. ... 20 18 

80 ~ I ... .. ... ... .. .. 20 22 
16. ·~. 7 .. ... ... .... ... 6 7 9 
'70 as·. 2? .. .... .. ... 8 27 9 8 
61$ 2.l: ,, .... .... ... ... 24 ao 8 3 
$0 81 28 • ... .. ... 17 24 u -

·i:.. 

85 lB ll ... .. - ... aa '17 4 l 
10 6 8 1 17 ... 10 17 ., s • 411 3 I 18 411 10 10 11 I 2 1 
40 • "" 36 16 29 .21 s $ 1 .. ,• 

II 1 .,. . to ll' 26 II 1 l ... -
10 ... ... 11 1 23 3 1 ... ... ... 
15 ... ... 4 l l4 7 ... ... .. ... 
20 .. .. 2 ... 7 J ... .. ... -
16 .. .... .. ... 2 ... .. ... ... ... 
to ... ... ... ... l .. 1 "" - .. 
he•ib1e 
f'J,oo.re 90 li ea 80 110 

••eu1 es. sa 66.15 8ihll 41 .. 07 815,88 ·41.65 58.85 63.1'7 79.6'1 88.04 
''.\' :· . ' 

e·.n. e.so 7.16 s.1 1.16 1.60 1,06 9.41 a.as 13.41 10,66 

~. ••••• '• .?9 .6·8 ,e;a .49. ~ '78 .61 .eo .... 1~18 l.Ol 

lead table thuta One pupil in Group II made a • oure betweflll 106 and 109 in 
'the Lengu.g" eeotian of rorm. 1.. the Qtb4tr llnes are road. in Ukt. :ru:t:u'.l.er. 
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TAitE Vl 

lUST'.RIBUTION OF SOORES M'ADI E! GIOUP lU QN SECT IONS O:F !HE 
PIOGDSSIVB TE$ TS 

Raadil.ng bad:Sng Al"ithmetic Arithmetic 
Vooabularl O•yr.me:ndQI!l Ree.aonimg :run.a:.ctala ,L~&uaie 

1 • 

l~or• A I A B A J A B A I 

100 .... ... - ... ... - ... .. l 
$5 - ... ... ... ... .. .... - l 2 
$0 - ... .... ... ... . ... ... 3 8 

as ... ... "" .. ... .. .. ... 4 10 
eo ... ... ... ""· .. ... ... 8 14 
75 ~ .. ... .. ... .. 1 lO 13 

?o . ' ·. 4 .... .. ... 8 6 15 6 
86 8 9 ... ... - .. s 10 8 8 
It:) 3.5 22 ... ... ... ... l.O 17 9 7 

r ~;,!/,,, 

6$ 18 .tl ... 1 ..... ... .:l·io• 15 6 ... 
~s·o 15 l9 ... 1 ... ... 14 8 6 6 
48 9 7 a 11 1 11 9 6 2 1 .. 

40 
"' 

1. 13 '24 9 13 4 5 .3 ... .6 l 3 16 20 14 11 6 3 1 1 
30 3 3 1ES 20 12 20 4 3 l ""' 
2ti ... ... 14 1 17 18 2 3 .... .. ... 
20 ... .. 13 1 16 5 2 2 ... -16 .... '!'!!.• • • ... $,. ' .. : ... .l l ... ... . 

.. 
<· 

10 l ... .. .. 1 ... 2 .;.. .. ""' 
I - ... .... .... l 0 .. ... .... - ... 
0 ... ... 1 ... . ... - ... .... ... ... 

Po$si'bl$ 
$oore 90 88 66 80 llO 

Mean 64.84 66.80 n.e7 39.2'1 29.08 3&.22 80,.47 54.91 . 66,67 76,36 

I.J). 10.4 9.0 e.4 s.oe 8.61 '7.25 13-21 13.46 1Z..60 16,0 

I.J. 1.17 1.01 ,95 .as ,98 .sa 1.49 1,61 .1.55 1.68 

lllee.d. -:b&ble 'bh'lla • One pupil in Group XU made a eoore between 105 and 109 · 
on 'the Langu-.ge eect:ton of 'bbe :rorm B ot the teet. !he reat of the table 
i1 read. :l:n 1 ike manner. 
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!. comparison of' the achievement of' the whole group on the various 

ll!eO'hio:aa <:tan b$ made by a study of Table VII. Finding the differtnoe 

between the means of Form B and the pou ible scores on the rnpeoti ve a eo• 

tiona gives 1he followi~ reaultaa tteading Comprehension, 10.72J A.r:l:bhmetio 

leasoning, ll'S.SOJ Arithmetic) Funda.mente.ls_ 17.36; tllUlguage 1 24.06J and 

aead~g Vocabulary, 24,90. A aomp~ieon of the standard deviations and of 

the atfl.ndard errors shows a ranking of seotion• from highest to loweat e.e 

f<i!llOW$: lnding Oomp:rehensi.ont Al"i thmetio Reasoning, .Arithmetic Fuud,a. ... 

:m.ente.ll!l, Readling Voeabu1ary, and Le.nguage. 

A ~Jtudy et the gai:na made by t>aoh group on the various sections of 

the 1uu,ti oan be made by means of the results shown in Table VIII. As to 

actual pin :ln UCl'e poin. t1 • the gdna o t Groups Il arid lli both exceed the 

,-.1na of Group l, &nd 'the gdns o:f.' Group rr exoeed th0$1!1 of: Group III, ex .. 

oept in Readin& Ocnaprehension and in Ari thmetio Reasoning, in whioh G<roup 

1::C is exoeoded by Group tn. In the Sigma Gainl, which is the quotient or 

the •otual gain of a group divided by the group's own initial si~a. Group 1 

we.a exceeded by G-roup II in all sootions exoept those of ..Ari thlnetio Reason

ing eu1d Language. Group Ill was exoeeded by Group II on all seotions • end 

by Group I on all llltot1wlf exoept that of Readillg Ooroprehension. In Sigma 

Gahaa, 1 which is 'the quotient of the a.otuf).l gain or a group divided by the 

total gtoup' • :lni tial aipa, however,. Group li exO:teded Group l in every 

eeotion, $nd exoeeded·G:roup III in all aeotians except those of Reading Oom

prthension and .Arithmetia Reasoning. The dgme. gains o£ Group III by thh 

method. exoeeded. all those of Group I. 

A oomparieon o:f the 1111i,prua gaine on tho ve.rioue notions of the teat 

ehowa the greateat gain mad~ in R•ading Comprehension by Groups II end II!, 

w1th .Ar1tlaetiQ Rea1111oning acu:~~cnd, and lAnguage. Arithmetic Fund~entah., 
' 
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TABLE VIl 

DIS~RIEUTION OF SOO:RlllS ON .ALL GlOUl?S ON SECTIONS OF THE PROGRESSIVE 
AOHlEVEMENT TESTS 

Reading Reading .Ari tbmetio !rith,metio 
Vooabularl 0om.2rehenaion :Reasonin§ Fwtda.men tala tenmuaie 

So ore A :a A B A· l3 A B A B 

105 ... ... ... ... .. .. 5 
10.0 """ - ... ... ... ... 7 23 

96 ... ... ... ... ',·.t., ... ... 27 43 
90' 

•', i .. : .. .. ... ... .. ... 25 44 
,• 

86 .. '2 ... ... ... ... ... 36 83 
8() 5. '1 .. ... .. .. 1 ... 43 39 

75 24 $4 ... .. .. ... 6 26 23 27 
70 f:3 4.3 ... ... .. 30 64 26 13 
65 45 48 .. .. .. 43 43 18 10 
GO 53 64 "' - .. .. 38 47 22 , 
66 35 ae I 4 ... 1 52 55 12 ... 
60 21 23 l3 40 6 36 37 19 8 7 

46 13 10 37 91 29 59 24 ll 4: 3 
40 ll 1 67 57 67 57 '1 8 ' 1 
86 2 3 66 40 63 46 6 4 l 1 
30 .3 3 33 21 43 25 6 3 1 ... 
26 ... ... 18 2 33 26 2 3 ... 
ao ... ... 16 1 23 8 2 2 ... ... 

16 .. ... 4 .. 10 - l l .. -
lO 1 ... .. .. 2 3 .. ... 
6 .. .. .. ... 1 .. ... ... . 
0 .. l .. .. ... ... - .. -

:Puaible 
Soore 90 56 66 eo 110 

Mean 62.99 65.10 38.49 44.28 36.47 4l.ll 57.96 82.64 76.46 85.94 

s.n. 10<~89 .· 9,.9 8.25 6.34 s.sa 6.90 u.o 11.215 . 14.66 11 .. 89 

s.:m. -67' ' .62 .52 .40 .56 .43 .75 .70 .91 .74 

Read table \hue• five pupils made ~ to ore between 106 and 109 in Lan~:ua~&t 
on Form ! of th$ teat. OilhEir 1inea in the table a.re read in like lJIAnntr. 
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VJ)LE 'VIII 

GAllS ON THE SICTIWS at' l'i:m: PROORISSlVI ACMl:CVRtlt:l'r !!!ESTS 

8~tGitQn ~oup I Group II ~oup III T~tal 

DADIIG 
.. 

Gaia 1.89 1~63 l.te 2,11 
VOCABtJ'UltY . . .~~·pa 0$11'11 ~~~ .. 30 .19 .. 19 

· ·. ftpa aatu1 .18 .a• .18 .19 

!JW)l:IG Gain 3.66 8.98 . '·'0. 8.T9 
.CO~JBIIS!OI lips. ~1n1 .es l .. os .. sa .-70 

$.1pa GaiDa ,41 .ra .• 19 .10 

'. ARifBdfiC Ge.u s.&l 5.-GT $-19 &.64 
nus01:ma Sigma aain1 .ao .76 .12 .64 

Sips. Glina .62 ,$4 ."11. .84 
' 

ARITmmfiC Qaia :s,K 8.82 "·"' .... 9 
'J.f'OI!>~fALS Sip. oain1 .so .sa .M .88 

SiP* aa1n1 .12 ·" .. $6 .sa 

WGUAGI 4ain &h84 '·'' '1.?9 '·'' lip a..tn1 .64 .e2 .57 .51 
ss.s- O..ins .4.0 .sa .as .&1 

lead 'bable thusa Group I ule a mean gain of 1.&9 Ol1 the l~hlg 
Yooabulery ••ction. !he si~ ga'ittl ~~ .24 a.nd ti~a pinz was ~lS:. 

emcl lteding Voeabuluoy following in the order named.. In Group ·1, the 

c.-.a11eat alp& gt.in 1t apparent in Arl'bhmet1o llee.ton~g witih tanguago aec~nd, 

and a-.cunc Oomprehena:tcn, third. ~ht other two au'b~eota place in tlhe ·-· 

relat1Tt poaitliona aa in the other goupa. The ranking. ot' the aeotiena e.111 

'to a1pa gain ln tn• toila.l sroup ta •• t'ollowe t Reading Oom.prehen.tion, first, 

with .. 10 p.ir.u Arl'betio lttasoning:, aeoand, with a. ge.in of .14J Le.nttu•t•• 

'bbird, with a gain ot ,5lJ Arithmetic J'undQI.entale, tourth, with a pin ot 

.se~ and Beading Vooe.'bulary lowe8t 11 with a gain c£ only .19. 



Ta.bl t IX ;i;i ves a BW8.$UX'E'I o£ the reU.abili ty ot the dHf~n:·e:noe 

be.tween • tl;l.e means on the two fornu'l of the tut, computed :tor the dif:f'e:rent 

s•ctionas, and arra.n&ed. in groups f'w th~ purpose of oomparieon. The 

i'i&~:res ehown in the table ate the ra.tioa of the obta.in&d difference 'b'el ... ,, 

twe$n the meen1 11 to the standard errors of those c.\ifferenoea. Ea.eh :ratio 

aho\lld be interpreted IU indicating a. sig;nii'ioant dit'.f'erenoe when it is 

equal to 3.00. A :r-.tio of 3.00, in other words, guve.ntees that the true 

differenoe is greater than zero. A r"t:to grefA.ter than 3.00 guarantees 

additional IJignU'ioanoe. A ratio of' leu than 3.00 itl interpreted as he~.ving 

e. eerta.in number of ohan.QetJ in 100 of being a signi:f.'ioe.nt differenoe. The 

five ratios in the table whioh are leas than s.oo are interpreted as follow$a 20 

1.14 ..... 90 ohe.n.oea ir~ 100 of a ttignii'iee.nt diff.erence 

2.43 ·- $9 ohanees in 100 of a significant differtnce 

l.S7 _ ... 94 ehanoes in 100 of a tUgnifieant diff.erenoe 

2 .• 32 ..... 99 chranoes in 100 of a aig;ni:f'ioent difference 

2.10 ..... t8 ehanoee in 100 of 8. signifiean:t difference, 

All of the ratios in the te.ble are high and those which are not high enough 

to indicate a certainty of a lllignii'ioant di:f:f.'eranoe are neyerthel(IU!It high 

enough to ahow " hith degree of prebabili ty that they are significant. It 

will be noted thai; fottr of these lower ratios IU'e in the Languat;e seotion, 

none of' the group$ showing a certainty of e. di!'ferenoe greater then zero. 

Prom the table it is seen that Qroup ll has the bigh111st ratios indi ... 

oa.ting that thh group haa made roore signif'ioa.nt gdnt in all the section• 

oovered by the teat than have the other groups, The ratioa of Group I exoeed 

thoee of Group Ill except 1n the two notions of the Reading. 

20 Ibid •• P• 213. -
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TAlllJl IX 

TABLE SHOWING mE RlllLXABILXTY Oli' THE DIFFERlllNOI !E'l'Wl!lEN TEl JEANS ON ~m: 
~ JI'OBMS OF TME l?!OGRESSIVE ACElEVmdl!IT tiST 

:: !o I Iii ::: ::'; i ' •:::;:;;:: ' t : I jl 0 I Iii' ! } • g I ' !"; 1 I I : :r I t t I iII' I 

Section• (kt$\lp I Girt up II Group III 

lteadillg Vooa.bu1ary l.M 2,4$ 1.67 

leading O•preh.e-.eioa 4.24 thiS 8.32 

uit:tunetio l.tiUiOlll.illl& 5.53 $.78 4.91 

Aritlw.etio Pwul-.atals a.os ,.32 2.10 

~g\U\£1$ 8.70 5,.14 3.4:s 

'lead. iiable 'bhwu The tuothm.t of' w obte.inelll. di!'ferenee of th.e two meu.s 
Qn the llea.dfng Vooabullley' notion divided by 'the probable error of the 
d.U'lfel"P.O$, for &roup it, is 1.34, Group l:t · ia ~h41, Group !II is 1.67, a4 
tor the entire group la 2.aa. 

Keking .... oomparhcm. o£ the eeotimt ot' the teat in regard. to relit.• 

biUty tf the difference 'll>etween the meane, shown in Table u:, lellding Oom• 

preheeion ahowa the. highest re.tie,. wi'bh A.ritb:m.etio Roaeoning •om.•hat leu, 

Langcua.ge; third, atsd J.:rithm.atio Jundamentiale, f'ourth from highest in the 

d•gree of ai;n:U'ioenc,e gu«U"anteed in 'bhe gain. The ratio obtained tor lead• 

ing Veoabulary- f'or \be whole group b fue only one 'Whiah does not guarut•e 

a gain which it greater thJn aeroJ but there 11 • probability of 99 ohanoea 

in 100 'bhat thit gain ie also lllifPlii'ioant. 
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VII. Conclusion 

All of the oompe.ria4>na of' the three groupe made above aeem to ahow 

a aupe:rior achievement gab! on the pa.l-11 oi' the middle group. Xt will be 

recalled thAt the 1ntelliganoe quotient• of thh group ranged from 102 to 

'' 119 and averag~d 11o.ea. !'hie grcup surpaued the gain of eaoh of' the 

other groupe thr~ughout the teet•. The t.0M$vement of thia group in no 

section of eith.er tea~:.~• aurpaued the aohievemct of the upper group. 
· ; ' 'A,: : 1

; '; 0, .J: ri '\ ·: ~.~{;,'; , ' ' i , ' · 

There 11 a poaaibility that 1he Qcnnpuoative laok of gain en the part ot 
' ' ' 

Group I m.e.y be due to the i'aot that the teet did not,. contain enough items 

to teat the brighter group, ao:me o t wh<~m:. 11UiLde pert.,ot a corea on e:eotiona 

of the t.at on the .first applioa:\1i0l)., Since the teat was not a tiJiled one, 
I . • •· . 

each tseetton al.l.S.ng en"gh i:lilne tor at leut 90}( of 'the gooup to i'iniah, 

i~ illl obvioua that many of 'bhe pupilt oould haYe ooftred more item.e. 

!he grea"'ea't aohiev•e:nt pin by aubjeotl was :made in Ree.d.in~ Oompre• 

. . -

were made i;n Aritbm.e1ao Pun4NU11t1Al• Nld Reading 'Vooab\llary. 



Certain other teate were given w the ninth cracle pupile and the 

m.eua of the ..-..r101UJ group1 oaputed.. The retults obte.med on these tea._a 

are preaentecl bl. th1e section an4 o•parhona o£ the g;roup.l are Jnf.de on 
. , . 

the b-.de ot the Jaea.ue ot tn.e teet•• Sae oorrel•ti•s ha.V4t been· made in 

order that the aohieTementlll on theae teats oould be oompared with the re• 

speotiw e.ohievemente on dmila.r 8eotiona of' the Progruaiv• A.obievatnt 

l·~ Aohinement in leading aa Jleas\U'ed \y the 

Sohr8:111mel•Gray leacU.ng feat 

The 8ohrl\Dlel•<JI'aylea.cl1ng test for high •ohool and oollege atuda.ta 

waa c1 ven to all the pupile in Kay. ~h test meaauret the rate ancl oom• 

prehenaion of rea41ng, a.a do many of the silent rea.ding teata. but in adcii• 

tiG)n gives a ocmprehension ... effio:teney eoere whioh h a aea111ure of tba. efti• 

cienoy or 'bhe pupil* • reading ability. !l'his aoor• ia the ratio of the oo..,. 

p:r•henaion soore, or the n\lllber ot iteme oorreot, 1lo the n•ber ot 1 tame 

attempted, e:xpreued in peroent. .b. exqple will show how 'bhia toore ia ob• 

"'*ined. tf e. pupil attempted 40 1 tema and anewered 40 oorreotly hill 1oo:re 

would be 100. :r.t he ha.d anne:red only 20 oo:rrectly of the 40 a.tt•pted items; 

h11111 aoore would have been 50. 

rtom Table X oompar ilona of the mean• of the three groupe oan be made 

on the three eoorea obtained from the reacU.ng teat. On the comprehenlion 
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aoo~e, the mean ot 86.07 for Group I ia 9.,29 point• higher than the ••an 

ot Group U, and the mean ot Group 11, S&. 78, is 12,84 higher than the 

uan of 42,94 .f~r Group Ill· The grea.teet Tariability ot the moan o t the 

thr'ee IVOUpa ill shown ia Orou.p I. 

,, ' 

Tlfit MEAllS OF TBE 'l'HRIE GROUP$ ON 'l'BE SOHIW.!MEL•GRAY READING TEST 

Group I croup Dt' Group lli Tetal 

t ... \1_' '! ·_~ 't I\: 

Comprehenai OJ. aoore ',, 

" 
;_'. : ; . ~ .. '"; ; ~ " ·~· l ··: " . ~ . ·, l : \ I ,. ~:: ~ ' . ., ',;'' ,\:~ ;~:·<·.~~,I • ,, .·, 

l«e~ 6CS~O'T 65~ '8 . 42.94 84 .. 21 
t ~ ~ ; : • "' . 

Standard cleTi.ation 13,9 13.41 12.56 16.7~ 

Standard error ·1.11 1.28: 1.41 ,98 

:aa:be aoore ':· f 

Mean 148.88 l!Sh6~ 119.88 1&6. 92 
' ' 

S'bandard deviation 86.4 26.,7 31.8 29,69 

Standard error 2,88 2.63 3.&2 1.85 

Comprehension•effioie~oy 

Mean 81.06 74.98 67.86 ,4.28 

Stand.ard dena. t1 m 8,00 9,16 10,9 10.'14 

Standard error .sa .87 1.as .6'1 

Read ta.ble thuaa Qroup I ha.1 a mean of 66.07, a eta.ndard deviation of' 
1'8.9, a •t8:11dar4 error of 1.71· on oo:mpreheneion aooro. lead in like lll.8l'lner 
f'c)r other :l teas a.lld o'ther group a, · 



, The aame relaid.Yt politi~'Oill ot the grQupa l1 shown in the :rnoana of 

the rate eoore, the •m• \>elna reepeotlTely 148.881 l$9.fHS, end 119.88, 

The entire group h-.a 1. rate aeo:re of :ue.sz. !be greatest -variability o£ 

the mean: m the rate aoore na found 1n G:r®p III and the least in Group x. 
the ••• ot Group l e the oomprehenaion•ef'f'ioieno:y aoor• 11 16.94 

pointe below the M.gheat posaible eoort of 100. The .mean ot 74.9$ is only 

6.08 po1n.t~P below: 'bhab of Group :r:. t.11d. the :r.nean of 6'7.56 tor Gr'oup Ill ia 

7.42 below that ot Oroup Il" The greattet variability again ia :round ln 

Group III end t~ lea.at in C'h"oup l.~ 

'· 
l'b will be noted. that the difference betweaa the 111eana of the Jlliddle 

NJ.d. low group a.r• oond~Btctl:y more th$Xl the dif:t'er~oea between the mea.na 

ot the hich lind JllU.dle group$, When 'bhe perc.ent.ge of .<lU'terenoe .ia figured 

ln each oaat the gea.teat is Gbte.ined on the OC>JII.p,rehenaicm. eoorea and the . . 

least on the ~prehena~on~etticienoy aoo~••• 

The correla~iona be~en the ~preheneion•efficienoy aoorae and the 

eooree pde on ihe tcrt•l reading 1eore on 'bh• Progreui"rt AThienment Tflt, 

Form. I were OOJilP\I.'bed,. '.l'htae resulta w•r• obta.int4.a 

Gr'OUl' I .48 i ,o'F 

Gro1.1p II ,,s .;t. .os 
Or~p Ill .. s7 :.t.. .oe 
!O~ .'12 + .oa -

'I' one or iiheee oorrelationa are high lli th the exception of the one obtaintd 

I. 

torma.noea on the two teet•, probably ehON'ing the eimilarity of ability needed. 

in the two teat1. 



II. · Aohiennnat . :i'tl Me.'blltma.tioa 1.1 :Meaaured by the 

Alee bra and Problem Sol 'ring featt 

89 

fht~ lrnU.oh Jlmebra Survey '.!!eat was ;tven to this group or pupils 

in llay.. They had not at\lcU,td algebra aa a separate aubject but 'the General 

Math.,.tica courae in which they wert all enrolled oontain~td. muoh of the 

material OOlDIII.only studied in first semester algebra., or oour•e th• 9.B 
) ' . 

pupile he.d not oovered. more than halt of the ma.terie.l at the t11P the teats 

were given. 

'fhe means or the three groupe can be soen in Table XI. !he :mean of 

Cll"oup l ia the bighett; 68.07, e.m the ••.rua or the second and third. groups 
.. 

are 47,25 end 3l.68jl rtlpeot1'\'$ly. The mean of the entire poup, 46.19. 

is slightly btlow 'that of the atoond group. An cuc:amint.tion of the stand•rd 
'·· 

dt'fiation shows the tirat group to be the most vqotLable. 21.6, at oempared 

With 15.8 fc)r the seoand and 16.0 tor the third. Group II he.s the sm-,l.leat 
' 

a'tsand•·d er:rcu• or tle -an. 

ln order to eee whether those .pupils 'Who ranked. high in the Ari th• 

metio leaaoning Teat section or the Progressive Achievemant alao ranked high 

in the algebra. tt~t and. if other pupUa· ude dmila.r ruk• o:n. the two testa, 

the correlation of \he two testa was round.. The co~rela.tiona were a.a .rollowaa 

Ck'oup I .87 .t .02 

oroup :tl ,42 .t .06 

Clr9-~P XII .63 i .06 

\eo tal .89 J;. ,oa 

Group l ah-. a. high oorrelat1on or perform.anoea on the two tea'ba and 1he 

other sroupe ahow a sub1tantial amount ot correla:tlion with 'bh•t of the middle 

FOUp 'being the leaat, 
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TD A,OEIIVIMEN'J.' OF· 'Til'll TBlUli GROUPS OF PUPILS ·ON '.MP; J3RESLICH ALGE:tm.A. 
Alm THE PROBLEM SOLVING TESTS 

Jreelioh Algeb~a 

Jrlobla Solving · 

MeAJt 

·s~clar4 ,te:"riat.ion 

. 8tandu4 errtJr 

Group :p: 

2.27 

.22 

Qroup Ill: 

1.80 

1.10 

.• 26. 

l\ead. table thut# On the IJ'eelioh Algebra tee-t~, Group I had a mean of 6$.07, 
• • t-.dvd. devil;~ ion ot 21.6 , and a • te.ndard error of 2, 66 .. 

!he 0f)'ll'lpaas Proble• Sol'Ving Teet, also ginn :h1 Her, is a diagno•tio 

'tle•t ot the aldlity to olve probled. '.rh.e teat conahts of titteen word 

probl•• arranged in order ot ,diffioul'by with the easier problem• at the 

bee;inx:dag. The "bimt limi 'b for the teat 1e tnn ty lld.nutea. As aeen in fable 

xx_. 'the :autiUl ot Group :t ie the hipe111t, 7.58, that of Group l:t, teoDD.d, with 

6,01, am Group XXI, lowe~~rt, 'Wlth 4.91, In tpis teat, unlike that of the 

othe.re, there 18 leu dittercm.oe between the lower and middle voupe than 

between the r.d.dclle N:1d bighe::r groupr~t '1'bi1 aa.y ••an thill.t th• lower group 

hallll maclt a. ooapardl.ill. vely higher •oore or th&t the reoord• of o:ne or both ot 
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the other groupa Are <ilompllratinly lower. Another unusual teawn ot the 

oGmparilllon• of the groupe h to find the largeet atandard d.niation in 'bhe 

mean •t Group !X. 

Correla:bionl wtre obtained 'between thh teat and the Ari thmetio 

Reaaoning test, al.IUh The oorrelatitn ootftioien:tu11 werea 

~oup X .&5 .t.. .oe 
Group n ••• ·~ .oe 
·aroup Ill. .es .±. .04 

' !total .IT ± .03 

W~:th the .•xc•ption ot Groupe II and III; these eorrel-.tions are not ae 

hiih; a.e thoae towel 'When the A.ri~hmttio :a.euon1ng wu correlated with the 

algebra teat. lltou;P .XII hal a correlation ot . • 61 with this teat and .11 

with the alsebra. te•t, while the oo:rreb.tione ooef'rioiuta £or Group !! &J"e 

eq:ue.l. 'l1W ool"X"elation. ooe£:f'1oient for the en:tire group ia .11 highet 

\\hen th• Aritlmletio leaacming was correlated with the alsebra teat. \lhia 

oamurb 'be due to the fact that the .N-ithmetio lbta~to:aing teat atreued the 

subject o£ algebra &Ill only one-fifth of the questions in the :reaeming 

teat were algebraic ~ nature, 

0Qrrelattons were ~lao computed between the Algebra teat and the 

Problem Solvlng teat with ilh• following re1ultas 

Group I .sa .±. .oe 

Group XI .. '!4 ;t .os 
Gto\lp III .I$ ± .os 
TOtal .65 ± ,02 

The oorrelt.tion of Group 11 11 high, ~ this aase, •• would han been expeoted 

oonlid.erin.g its oorrele:UOll 1n both o•sea with the Aribetio lHetoninc; Teat. 
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Sino~ .1t waa. po$ti'bl• to tranale:be the .means or the groups into 

eduoationJ.l 'a.m.•• 'by meaxua of' the Manual. 21 other oomparhon•. could. be lll&de 

or -the go-ups rage.rding their perform.moee on 'bhe Problem Solving feat. 
' 

!btlt mediauu1 of!' the &rc>upe were tr~llated into eduoatiC(l.d agea and cem."" 

pariae:ne ot':itle~e vr1th, the medilUl mental. ages of the respeoti,_ groupe it 

given in !able Xllt .. ,Aooordi:ng to thi$ comparison :the lowe~ group hat made 

the b•a-t a ohie,..._ t cu11 this teat i.n ~ e~tpeot to their abi.li ty • and the 
! 

high intell~gaoe aroup .has macae the least aob.ieve:ment 1n respect to thei:r 

abili'b)'',t a.ohievb.g. a~ below tll• point 'Which if 1ndicatt4 by their ability ..... ,.' 
!rA13L.E XII 

A. coMPARISON .¢F TI'!E <mOUPS ow m :MSIS OF :tl1!AN EDUcATIONAL AGES A!tAINm 
ON TD PIOBLJ.!I SOLVING· !liST. 

Group 1 Group II Qroup Ill fetal 

lduo-.tiOiULl 14; yr., 1!5 yr •• 13 Y"•• 
.. age 2 mo • 7 110. 1. mo. 

Jllllltal age 16 yr., le yr.' 14 yt., 
I JII.O,, ' •.. 1 ••• 

»1ttt.reaoe ..... I$ mo. 12 mo • so .... 

PeYoe:At Of 
differ.coe •• 1~ 16,C 

:rtead W.'ble tb.uaa !t'M median •duoational age of Gt-oup I waa 14 ye.ra, z 
ll<m'bba, 'bheir media Mntal a.ge waa 18 yeara, 2 lllonth•• 'bhe d.:l.ft'ex-enee 
'between the mediU~.a wu 48 un the , en <1 the p•u•oen t of di rrerenoe we. a 22 
below ilb.e me41an me tal a.ce. 



A total aoore ·wa.s computed.·. tor eaoh pupil by finding the l\111, o£ 

the 1oorea mad• on the three te•t• of this atotion, the reading comprehon

. eion, the problem aolTin@il and ihe algebra.. Oorrtb.tionu were then found 

between this total eoore arid with the intelligenoe quotients obtained en 

the Army 11pha •. 'fhe oorrelation eoei'fioienta were u tollowa• 

Gtottp' :t · .eo' i .06 

' ~" ; 

Group' XI .ao, ;1:. .04 

; oroup· xxx· .sa .t. .04 
.' 

., 
· '~e'bal ~70 d::. .02 

It will bt .noted tha.t the highest oorrel&tion was obtained wen 'Wle entire 

group was UIUJd, aa wu the oaae in 'the oorrel.ationa or the Prog:reuivt 

Achievement wlth intelligenoe quotienta. (See page lSh) This oottfioient 

il h~he:r than that obtained with hrm A. ( -.41) but not aa high aa that ob• 

tained wi'th Pol"m B (.'18). · Dw•ver, there is e. high degree of rC~Jlationlhip 

aignitie4, in 'bhe ocn."r•lation obtained tor the entire group, between the 

total of th••• three tests end th& int•lligenee quotient•• !he coefficient• , 
of oorrelation obtain.td for Groups I and III .re higher on then testa than 

on either of tht terms ot the :Progr•uu•in Aohievem.en:t~ but that of atoup II 

ia eonunrhe.t lowe:r. the correlation ot .ao indioe:bing only a alight 1\legl"ee ot 

relatiom.ehip exirlt'h'& between the perforDU~noee on the two teeta. 



OONctUSIOIS 

IJ.'ht pUel'PI'IIll of thie a'bu.dy was to omnpe.re the aohieVtlMillte or a 

pou:p ot :ntn'Ul padt pUpils ot vf.r'ying -.bUitht. The pupils wert tU.vided 

:ln+Jo thtet ability group$ aoeorUng te. intelUga.oe ,uetien:bdiiJ Grou) I 

bu;ludin.g 'bhole wb.oae l:nt.1ligenoe quo:Uenta ranged tra 120 to 14:6, Group 

l:i th.elt :r-.gillljt from 102 te 119, t~nd •roup Ill 'bhoae from 70 to lQl" ce ... 

par4!-efl)rua of! the iiJe gri'Hlpl wtre mllde on '\me badt ot the aohioveaen t thty had 

made oa oertu• t••t• whioh wtre given thom 4ving the Y.u. !hoae ttat111 

ter 'Whieh :more 1:1aM one soore wa.a ava.tlable from eaoh pupil kave mere 

limaifioanoe ia thl• otmpt.rhon than .f.o tkot• tor whbh tllly ont uore 11 

al1d.la'b1e, tel!li:IJqU:u't!~y a peatlr t.'bteu 1a plaoe4 \1pom 'tM l"till'llltl ob• 

taia'M tll 'bhe PI"Cilgl"eidvt Aohiervemcmt fl*t'• whioh wert givu at the bOJgin• 

nlll.i ad a.gfJ.n at tht md. of the year, 'bhu on thote 'heatur gi\"en only onoe 

durlng tl!te year. 

Tltt: gd:nl S.n .,clli!4!1vQin•t were grea.iler in '\she. aiddlt grO\Ip, those 
. '' 

;., 

haYing 1¥l'b41t1Ugen•ut quotient• •anging hom 101 -to 119, tlau in tu b!gh 

poup h -.11 ,,eetlt:out ·tf the teat. The gainl of 11he midcUt grotap eurpaue4 

••·•• of ish• low e:reup exoept 1n lteeulirt.l Osprehtn.eion and !Pi1111ltt±o l:ea:•on· 

tart• 

2!he gai1111 in t.ob.iev.ml'm. t in th~ low vw:p were ptte.'btr tl:uua th••• in 

tht hi!h poup in all aeotiana and 1urpa.ued thou tj)f tke :m.ld.dle ;roup :h1 

thOJ two •·•.oiliaa lltct:loned t.bove. 

!ke oo-.pa.rati w lt.ok of pin en th• part o t tlht h:lch pooup JUI.l bt dlle 
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to a lack: of enough material in the test to aoout!'e.tely test the brighter 

pupils • Othe:r atudiea should be :made .wf th many tests containing lliUffioient 

material to test all ():t' the pupil a in e>rder to te1t the validity of this 

Another pou.tble e:Kplanatio~ for the laok of' gain on the pert of 

the high group may be the.t the oourae of study 4oes not provide enough U• 

· terhl. to challenge the oapabilitiel of the br,.gbt pupils. !he Qpurae ot 

· a~tudy may bt planned f'or the middle goup• The higher group, l11a0k~ng the 

in<tentive to· peate:r e.ohhvexn.ent, are C)ontent to 'be 1e.f'ely above th~ :m.edic 

· in e.ohi...,.tn.t inptead o!' stri"'Ting towe.rd a gQal of' .achievement oonun.ensurate 

with their l.biU.:tiel- If .the. intelligence te!Sts h-.4 been glven at the be• 

ginning or. the )''tU\r * and the results 1nadt available~ to the te~Lohets at tb.e.-t 

'bime1 the bright pupUs tnisht have b«~en etim.ula:ted \o greater aooomplie}):m.ent-

!h$ two stations ot 'th• Progreadvt .Aohi.e:nwm.e.o.t . Test• showing the 

liWat im.pro'mll:ent •re thoat of :Reading COlllprehension md Ari tbm.etio Reaeon .. 

:l.ng. Reading wa• a aubjeot of' speoie.l em.phui8 throughout 'the Lowther Junior 

High lohool during the sChool year, each teaoher stressing the reading of 

the parthula:r aubjeot wbioh he taught. The comp~atinly high gai~ .in Read• 

ing Com.prehen$ ioa may be due to the training thus reoei vad. The A.ri thmetio 

Reasoning gain WIUt probably inf'luenoed by th$ et\ldy of algebra in '\9hioh all 

the pupils were engagl1!d during the y-.r. About twt:nty peroent of' the p!'Ob• 

lem.a in the reasoning test nre a.lgebra. problems and the solution or many of.' 

the other problems oould 'be d:mplifhd. by the use of algebraic methods, It 

will be :reee.llad that the .actual ola.u work of the pupila wall not w•ted by 
,, 

· th11 particUlar teat:. It an experiment could be worked out by which the 

aohit-waent .gain in ill.ctu.al' .nlo.ss work oould be mee.s'\l.red, the results miltht 
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be quite. dit'ferot. 

~he eo:m.pariaOl'l of actual eoo:ree made on all of the teats gi'Y'Cl 

ehows the greatei!Jt mean aoo:re for the high &roup end the lea.ut for the low 

group aa· would be expeoted trom the lltim ta~.l a.bili ty :r$l:lks. Co:rn.pariaons 

made with gradE! norma ehow that the high gx"Oup is oonaiatf>Jltly above the 

media gi" .. d. •. norms, Md the lew group il below those norma. Bowevw it 

stbatb:at when the Aiili'ties ot the groupe ve oonsiclcw.a, that tho high 

pooup ahould p-eatly surpaae the medim And that the other &roup ahould. 

n6''li be t:ipe.ted' to rea.eh it .. 

leoo:rc;ling to the results obtained ia thia atudy there appears to be 

••• · taotor q;z. tt.otota oth•r t}le mental ability, ae me.asured b;v to111iu11, 

whicdfatf'eota th:e a.oh.ie.vcent of M1la in sobool. lfhe regularity of 'the 

pup:t.1 1a atttnd~n,., hie home •nnronment, and eu.oh personal qual.itita a$ 

indulltt;y, pefraitteno•, oonoent:ration, Qld intereat, all wadoubtedly have 

thei:r tff'eot em hit pttfafti.Uc• ot •onoel tuka.. lo at'bapt U.s been m.ade 

in thil atudy to mellkeure the etfeot ot then faotors~ however, some auoh 

studies h&'Ve bte:Q made. ·Dr. 1telle722 attr1'buvs the produotion ot ca. aohool 

JnVk .to tnree taotor111, :nu.ely& the mental oapaeity of the pupil, hie pJ<epara

tion :f'(!):t. the pt.rtioult.t tour••• and hi a effort cd inter•st in tlae su'bjeot. 
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