
AN EVALUATION OF THE HAYES ADAPTATION 

OF THE TERMAli-BIUET I!iJTELLIGEtlCE TEST 

May 319 1932 

FOR Tm: BLIND 

Alicre Schultz 

A. B .. University or Kansas,, 1929 

Su.bm1tted,to the Department of 
Psychology and the Faculty or tne 
Graduate School of the Un1versi ty 
of Kansas in partial tultillment1 or the reqttirernents for the degree 
of Master of' Arts. 

Approved by: 



OONTEM'l'S · · 

Page 

Acknowle(lgemen.ts 

I. . Introdtaction------,.----..:~ ... --------~·-~~~----~~ \ 1 ~ 
1• St'1tement.·or P:r1.>blem~-.... -~---------~.:_-...---~~1 

.. · . a. saokgroundi:·c>.f Tests-------~--.-.---~---~-... ---.~. 2 · 

II. First series ot Tests, st.ate scnool tor 
the Blind, !ansas Oity, Kan.-------.... ----.....;...---..... ...:..--.... 8 

III.second series ot Teets, Tonganoxit 1 Kan. t . 

Grade sohoo1--------------.......... ----.--........ ----------.--,12 

IV· Oompartson. ot Results ot First -and S&oom1 
" series:ot Tests ...... - ...... ----~ ...... ----..........._..,._..,. ---.....-....._19. 

. ' ' ~ 

v. Speoia.l Stt:uU~s of separate' Hayes· Tests 

·a1ven to seeing: Ollildren Blindf ol ded--...; ___ .,__....,.._ ____ 22 

· 2. Free. Assoo1at1on-----....-.----.·-----:-----...: ____ ... .:.. _ _:~-24 

3. We.ights------------~--.... -----·-.:__----.-24 

4. Olooks------------.... ---...;----~----~----------a5 
· 5. Enolased Boxes-----.......... ----------~":"" ..... -:...------26 

6' vooabul~y~--------------------------------;.._a7 

7. Tapp1ng---------.------.. ------------.......... ----.... --2a 
S, Knox 0Ub~·L1nes.-------------·--·---··-----32 

Vt. aomparison of 1.14 Blind I.Q. •s 

Aooord1ng to Hayes.and Terman sooring----~-----.-..3~ 
VI! .1nterpreta:t.i on and summary-----------------....... .-.----37 

VIII .Reterenaes 
IX., Appendix 



ACKNOWLEDGJ!ENTS 

The ¥Jriter wishes to a.cknowledge gratitud.e to those· 

persons who assisted in tbe experimentalwork·and organi~ 

ze .. tio.n of this thesis. Sinoere tbattk:s are.extended to· 

Margaret F~sher Ba11gh, Jane Poind.exter Emerson. La Berta 

Weiss, Katherine Cle.rk, Bertha Pra.tt, Gertrude Way Strong, 

Dorotby Sba~ad and irary Alice Drennon Flint, wbo gave the 

first series of 228 mental tests at the state Sob.ool for 

tbe Blind, Ke.nse)a City, Kand to Dr. Margery Cutsforth, 

Helen Gardner and Mrs. Dinsmore Alter tor their assistance 

in giving the second series or 108 mental tests; to Mrs~. 

Eleanor A· Wilson, auperintendent of tb.e State School for 

the Blind, Jr!r. Lloyd Ripley,. prinoipal of tlle Tonganox~e · 

Grade sonool, and Prof. F .a.Russell .for t.b.eir co-operation 

in arranging to gi-ve the tests; to Dr. Thornas n. · Gutsf orth 

for his interest and suggestions; and to Dr. Beulah Morrison. 

who furnished a part of tne experin1ental material and· wbo · 

gave invaluable advice and guidance during tlle experimental 

work and organization of tne manusoript. In addition 1 the 

writer wishes to acknowledge tbat. tb.e testing material and 

a part or the expens.es were furnished by tbe University of 

Kaneaa Rasee.roh Grant to Dr. Cutsforth. 



LIST OF GRAPHS 

r. Age Range for 114- Blind subjects 

II· Comparison or I.Q. •s on Terman and Bayes Tests. 

114 Oas&a 

III· Age e.nd Grad.e Range for54_ SeeingSubjeo~s 

IV· Comparison of' I. Cl· •s on Bayes and Terman Tests, 

54 Oases 

v.- Comparison ot !.~. -•s for Seeing and Blind on Hayes 

-Test 

VI. Comparison or 1. Q•. • s for Steing and ~lind on 

Terman Test 

VII· Distribution of Intelligence Quotients for seeing 

and Blind (Ha.yes, 1923) 

VIII. comparison or I.q. 1 s tor Blind on Terman Test, 

Using-Hayes and Tarman scoring· 



I. INTRODUCTION 

1. Statement of problem 

The problem u~nder consideration is e.n ev(),lu.ation of the 

HG\.yes {?) adapta.tion of the Stanford Revision of the Binet-

Si mon Intelligence Tests for use with the bl ind a.s compared 

witn ste.ncla.rdization of Terme.n•s (10) Stanford. Revision of 

the Binet-simon Intelligence Tests ~pr use with -se6ing 

children. on the basis of work done with blind subjects 

when the Hayes a.de.ptat.ion wa,s em.ployed, the question ~rose 
i 

as to v.ihether or not the Hayes tests make too great con-

cessions to the blind child for his lack of vision and do 

not. elicit from him .the best performe.nce of whicb he is able. 

Dr. He.yes recognizes the possible validity of thj,s question 

from results of early testing done in connection with his 

own work with the blind. Similarly, then, the question arose 

as t.o whether or n.ot int,elligenoe quotients of blind subjects 

on the H8.yes tests wou.ld tend to be higher tha.n those of nor-

mal ohi 1 dran on the Terme.n Rovi sion. subsequent experimenta-

tion, attacking several angles of the problem, indicate that 

these quest.ions were warranted. 

Use of the f~yes Revision brings up several other queries 

i.nti,ma.tely connected. with the problem mentioned above. Ter-

mant s Stt1.nford-Binet. tests assume tha.t ste.ndard.izat.ion has 

j_ncluc'ted th.a rc=i.nge of env1 ronment.s of the norm el ct:tiltl; can 

it he assumed that tne environment of the average blind child 

is equivalont to t.hat. aasL,mecl by the. St8.nford-Binet, tests? 
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If the blind child's environment is different from that in-

cludecl in the standardization of the Stanford-Binet,. does 

t,ha Hayes Revision make adequate compensation :for the en-

vlronmente:\l va.riati.on? Is it possible to make t~ny suitable 

adaptat.ion for the blind from a test for the seeing? Are 

the environments of different blind children sufficiently 

similar t,o v.rarrant a uniform teat for all? What cri tioism 

can be macle of the Ha.yes Revision with regard to the ex-

tensive use of verbal tests and exercises? Finally, if the 

average blind child ls retarcled, \t~hat is the scientific e.d-

vantage of compensating for it, in the revision of his psych-

ological t,est scores? 'l'hese questions will be considered in 

a later discussion. 

2. Background of Tests 

Before progressing to a discussion of experimente,l 

oondi t.ions, it. i.s necesse.ry to give the background for ea.en 

of the tests used in t.his study. 

Terman' s sta.nford Revision of the Binet-Simon sea.le is 

the result of several yee.rs of work and. involved the exam-

ination of approximately 2,300 subjects, includ.i.ng 1,700 

normal children, 200 defective e.nd superior children, and 

more than 400 adul t .. s. Rasul ts for each test of tne Binet 

aoale were secured from all countries. A comparative study 

of thesa data yielded a provisional arrangement of the tests 

for t,ry-out1, to wM.ch ware added 40 new tests. The tests 

were then given t,o selected and unselected groups of children, 



the revisi.on of the scale below the XIV year level being 

based almost vrholly on the test results of the latter. The 

gulding principle was to secure an arrangement or the tests 

e.nd, a stano.arcl of soori ng which would cause tbe media.n men-

t.al age of the unselected children of each age group to co-

incide wl t,h the median chronologica.1 age. severa,l revisions 

were necessary before this desired standardization was · 

finally secured· (9 ~· p. 51) ~ 

Following is a list of the tests of t.he ste.nford re-

vi. sion e.t ea.oh of the age levels (10) i 
~ ':• 

Yee.r III:t: i 1. Point#s to parts of hotly; 2. :names · 
fa.millar objects;' 3. · enu.me~a.tes objects in. pic~ures; 4. 
gives sex; 5. gives last nan:1e; 6. re pea.ts sentences. 

Yea,r IV:: l. Compares li~es;: 2~ di.scrimine~tion of 
forms; 3. counts 4. penn+es; 4. copies· squ(;\re;· 5. com-
pre.hens:fon, first degree; 6. repeats 4 digits •. 

Year v:· l. Com.pt-\r,ison of 2 weight~; 2. 
3. e,est.het.ic. comp,arison; 4. defini.tfons; 5. 
6. three commissi'ons •. 

oolo~s;· 
pa~tienoe; 

3. 
6. 

3. 
5. 

4. 
6. 

. Year VI: 1. Right ~nd left; 2. mutilated pictures~ 
counts 13 penni~s; 4. comprehension; second. clegree; 
o.a.mes coins; 6. repea.t.s 16 to 18 syllables. 

Year VI!: 1. Numb,er of fingers; 2 .•.. d.esoribes pictures; 
ropee,ts 5 tUglts; 4. tles bow· knot; 5. gi.ves differences; 
copies dia.mond. 

Yee:r VIII:' 1. Ba.11 a,nd field.; 2. count.s 20 to 1; 
oomprebension, third degree; 4. gives similarities; 
d.ef j.nj.tions superior to u.se; 6. vocabulary, 20 words. 

Year IX: l. Date; 2. 5 weights; 3. makes change; 
repeats 4 digits backwards; 5. three words in sentence; 
rhymes. 

*Here, a.nd elsewhere when reference 1 s made to specific tests 
in the He.yes a,nd Terme.n scales, tbe Rome.n numerals d.enote the 
yea.r level a.t which the test is pla,ced and. the Arabic numerals 
t.he t,est within the year level. 



Year X: l. Vocabulary' 30 worcls; 2. absllrc.li ti es; 
3. ooples designs; 4. reading and report; 5. comprehension, 
fourth tlegree; 6. names 60 wo1·ds. ·· 

Yea.r XII: 1. Vocabulary, 40 words; 2. defines t\b-
st.reot worCl.s; 3. be~ll e.nd. field• superior plan; 4. · dissected 
sentences; 5. gives moral to ·2 out of 5 fables; 6~ . · t·epeats 
5 <U.gits backwards; 7 • . interprets pictures; a. gives 
simi.lari,ti es. 

Year XIV: 1. Vooabule#ry, 50 VJords.; 2. induction teat; 
3. differences bet.ween president ancl king; 4. problems of 
fact; 5. arithmetica.l. reasoning; 6. reverses hands of clock. 

Average Adu! t or "Year 1 XVI: 1. Vocabulary, 65 words; 
2. int.erprete.tion of fables; 3. cliff erenoe bet.ween abstract 
words; 4. problem of enclosed boxes; 5. repeats &' digits 

·back.wards; 6. writes ln cod,e. 

superior Adult or Yaa,r XVIII: 
2. Binette pater cutting_ test; 3. 
pef,,t.s thought of pa'stmge ; heard; 5. 
warcls; 6. ingenuity test. · 

1. Vocabulary, 75 words; 
repeats 8 digits; 4. re-
repeats 7· c1igi ts: baok-

Tb.e Irwin-Hayes test (7) · ls an adaptation of the Terman-

Binet test = (10) for use •itb the blind. In 1914, R.B~Irwin 

he.a. sensed t _he va.lu.e of : intelligence t,ests for persons with-

ou.t. vision. With the· sssist.ance of Dr. a·.~I. God.de.rd., b~ 

e.rrs.nged. e, t.enta.t.i ve series of test.s.:-by taking the· Terman-

B-1 net scl.\le e.s a basis. They first struck out .:t, hose ta.st s 

whioh could not be given v..rithout the use. of_ vision, ma.de · 

additions from va.rious sources, and. arranged the inhole col-

lection of tests in year groups aoaorcltng to Irwin• s judg-

ment of t,he e.bilit.ies of blincl :Chi-ldren .. The tests v.rere , 

t.hen usecl in various homes· for blind bC',bies, resident.ie.l 

schools for the blind., t'.nd classes for the bl ind in publio 

aohoola. systemat.10 routine testing with Irwin's ade;ptation 

was oe.rri ed out for so me t.ime ,. so t.be t by the end of 1922 

the te.st,a hE•.d been given to ·more than 1, 600 pubjeots with 
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defective vision (5). 

Tb.e data thus accumulated seem.ad to justify a.n attempt 

to sta.nd.ard.ize the tests e.nd · to 'distribute a guide... In 1923, 
(.' 

Hayes prepared and <Hst.ributed e. Provisional Guide for Test-

ing the · Blind. , called. the Scissors a .. nd. Paste Adaptation •. 

The e.rra.ngement of t.ests ~ras based upon ~" careful,. ·though 
- ' ~y 

inoon1.plete, statisti.cal study of · passes e.nci failures by age · 

groups, supplement.ad by the judgm.e1'it of psychologists v1ho ;: 

had u.iied " the tests cont;inu.ou ·~~y since 1916. Hayes stressed. 

t;he pre.ctica~ need for a so.ale wh~o h would .measure a.11 chi.ld~ 

ran a.s t.b.ey 09.rno to schools for the blind., as well a.s the 

aclvanta.ge· of comparing t~hem with seeing children of tne same 

ages, hio ~xperiance leading · him to minimize the importance 

of the age e.nd .clegree of · blimU.ng • . Follov1ing <'listriblitfon of 

tbe 1923 Gu.i a.e, further st.udy of tb.e det&;iled reeul ts , f'nd. the 

accumulation of ad~itional data through use vof the Guide with 

?4~6 more cb.ild.ren, toget.~,er with the t,rial of a serie $ of 

supplementary te~'ts \L'i th 418 · pu.pi.ls in sct1ools for the· blind, 

mv.dH it. possihle t,o present. e. m.ore satisftt.ctory re~e.rre.ngement 

of t,he ·tests. The · 1930 v.rrangeiment is matct1ecl to the Terman 

scale i.n t.he no.n1 ber of t.et:its 8.nd follows the Terma.n Revisr·on 

more closoly (7). 

Followinp~ :Is e. 1 :l st of new t.ests introclucec1 to replace 

tboae in the Term~n eo~le which could not be given to subjects 

without vision (7): 

Year IV: 2. comparison ~ or two cubes. 
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Year VI: tle counting irrHguJ.a.r E\er:i.es of 4, t.o 6 taps. 

Yet::..r : VII I: 1. · Knows birthdk'.Y ... ' 

Ye<:>.r IX: 

Yec.1.r X: 2. Litms :_B,, C, D from J:nox Cube test,; 
3. countj.ng irregular series of 9 to 12 ta.pa. 

Year XII: 7. Lines E~ F, G from Knox Cube test. 

Year XIV: 3. Completing analogies. 

Yei:t.r XVI: 3. Genera.lizatlons; 6. proverbs. 

Year XVIII: 2. Lines u, I, J from Knox Cube test. 

The remainder of the tests in tne Terme.n scale which. do 

not involve tne use of vision nave been retained. in the Hayes 

scale. In soma instances substitution .of material baa been 

made; Ltsa of mutilated dolls i.n the Hayes test reple .. oes the 

nmt.ilat.ed pictures j.11 th.e Terman; 2.n the comparison of' lines, 

r~ised lines ara used. 

In other OQsea where toets in the Terman scale are re-

ta)inec1 the~r ~ .. \ro shiftod to a higher cl,ge level, ).n the Ha.yes. 

Thus, the VI year old Terman subject must name four coins; 

the He.yea subject, must ne,me six co i,ns at t.he VIII year level. 

Likewise t.he first vooa.bular:/ t.est a.ppe~.rs i.n the Terman soale 

e.t t.ho VIII y eo.r level, ·wnlle the same test tloes not. appear 

in tho Hay Ot\ u.nt.i 1 yea.r x. Arrangement. of 5 weights appears 

in tho Termo.n sea.le c\t IX yea.rs, in t.he '· HD.yes at XII ,years; 

t.he r;,hsurcUt:l.es S-'.ppe~).r i.n t.11e former at t.t10 X year levei' t\nd 

in t.na lat.tar at t.ho XII year level. · 'PinallJ ,, differences 

b0,t,vre0n £\bstraot t,erms aro astod for at the XVI year level 
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\ 

in the Terman scale·, at the XVIII year level in the Hayes 

scale (7) (10) ·• This snlfting: of t.eets to a b.igher a.ge 

level in the Ha.yea adaptation 1ndicate's a tendency to smoot·b. 

the path for the blind child'1, which tendency may lead either 

to over~ra.ting him mentally or to under-stimule.tion to the 

clegree where his beat efforts e.re not c&.lled. forth·. 

Both the Hayes a.no. Terman tests . are scored e.ccorcling 

to stc.mdards set forth in Terman• s The Measurement of In+-.__. - - - - - ........ ,. 
telllgence (9, Chapters l'X to XX, inclusive). Ha.yes alm 

he.s supplied. a. st.a,ndard measure for scoring tbose tests 

not included in the Terme.n see.le (7). 



I,I.. FIRST SERIES OF TESTS, STATE SOHOOL 

FOR ?:HE BLI,ND• KANSAS • OITY, KAN• 

· Tb.• first series of t.e.ists w•e given' to bl'ind obildten· 
at. tne state. sabool tor ·the J;lbtd . in '.ta.nsae O.i{y~· Kan. : The . 
Terman ·soaie standardised. · tor ·aee1.ng <Jbilc.tren was given t irst 

; in \he spring . ot 19281 tollowed· by .tbe .. Hay·ea scale appr.oxim-
: . . 

a\el;y a yeer latex- in tb.e . spring of 1929. 
. . . 

1. Testing Conditions · 

one bund.rt4 and fourteen sQbjeote wer• teete.cl on botb 

\he Terman and a.ayes eoales. by etgb.t trained examiners; one 
group or tour el<.aminera gave tbe Terman ttsie wb1le a ditr~· 

erent group or tour exa.miners gave the Hayes · t.eet.s, b.enoe . 
tf)st.ing oondit.tons were 11oikep\ oonstant totbe txten1' ot 
. . 

having tbe same examine~ give bot.b. \el't& tq tne same sub3eot.. 
. ' 

The su.b~ects were test,ed indivl~ual.ly tn an unustd room apart, 
trom t.be rest. ot \he BOllOOl. In giving \tut Sayte test.s ibe 
1923 Guide, or soiasore and Pa$te Adap-tat.ion ( 6) • was used 

and those · subJeots witti any amount of vision a·t ell were 
blindfolded. Tbe blin~told preoaut.ion 11as not. carried out in 
the giving or the Terman tests, but, t.bose test.a requiring 

· vision - suon as description ot piotures 1n. yeai- III• com-
parison or lines, d1eor1minat.1on ot torme and oopying aquare 
in year IV, and tb.t llke - were not inoluded. . All of the 114 
subjeot,a bad bad varying amount,s ot training 1n the sobool 
previous to t.alting tbe test.a. 
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In t.his series of tests the advantage of praot:i.ce and 

fa~miliari.ty with the t.est.s was v.!itn the He~yes scale, in 

that the Terman sea.le was given first.. As b.e .. s alrea.cly been 

pointed out, the He,yes soa.le is ad.apted from.· the Terman, so 

a major j.ty or the tests - · tb..ose which may be ta.k.en ei tner 

by blind. or see i.ng, such as po inti rig to nose, mou t.h, eyes 

and. hair; naming familiar objects; givlng sex; giving last 

name; a.nd repet1'ting sent,ences in Year III, et oat.era, - are 

identical in boin sciaias. 

2. Cpmpar,ison of Results 

The age range for 114 blind subjects is shown on grapb I. 

Ages were counted. on the basis of 6 n1ont~hs 1 tha.t is, if a 

sll.bjeot, were 7 years, 5 months ol<l he was called 7 years, 

and. if he were 7 yea.rs, 9· mo.n1~hs old he we.s oe,lled 8 yea.rs. 

Other age ra.nges were worked. ou.t in the se.me ma,nner. The 

range for 114 blind subjects includes 113 subjects varying 
in a.ge from ? ye0.rs to 22 Jiear·s; inclusive, \Vi th the addition 

of one 37 yea.r old subject. Be<H.\U~e of jncomplete information 

a.ntl. a,lso beca.u.se of me.rked differences in grad.a ela.ssification 

i.n tho blj ncl school e.s oompe .. red. wi t.h the publje scbool it is 

impossible to give a. grade range for tnese subjects. 

On graph II, a comparisoµ of I.Q.'s on the two groups 

of test.s :ts shm.vn. Her0, a.nd on subgiequent gra.phs, I. Q..' s 

were grouped a.s fol lows: th.osa f'a.11 ihg between 45-50, 51-55, 

56-60, 61-65, and so forth,.on the I.Q. distributdon were 

grou.peCI, togetd1er. . It may be e~en th~:i.t I .Q.~ • s on the Hayes 
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tests sta,rt. 5 I·{1• points higher at~ the lower f!Od of the 

I. Q. dist .. riht.lt;,,on and finj.sh 5 I .Q. points.· higl1er; at the 

uppe:r and of~ the distribution th<:l.n on the Terman tests. 

Likav11se, it ma..y be note a. tbat tt. greater number of f.1ubject~ 

had h:tghor r.Q. •[\ a,t the upper end of th.e r .. Q. distribution 

on U1e Hayes tostr:5 t,her~ on the Ter1m:m. The median for the 

TElrman dist.ribut.ion falls bet.ween 95-100 I·:'.'!• points, while 

the median for the Ha.yes rails 10 points higher - between 

lOf>-110 r.Q. point.s. These resu.l t.s a.re indicati.ve of the 

fe~ot t.h1;1,1, U1e HO.lies sct\le is in genera.1 leas d1ff icvl t than 

is the Termtm scaie and especially is it easj.er i.n th.e upper 

e•.go levels t.ha.n ia the Terman~ 

Only 12 subjec.t1s of t.he 114 blind. tests inoree,sed. more 

t,han 5 I .Q. point.a on the Terman scale over the H;;1.yes. The 

average i.ncreasa in I. fi· on the Terman scale for these 12 

is 8 I. Q. poi. nt, s. Tllirty .:...seven subjects had approxime. tely 

the same· I.Q. on botb scales; the.t is, I.Q. 's differing 

wj_ th.in a ra.nga of 10 I. Q. points - 5 points up or dowm -

t\re cone:ldered the se,mo. The remitining 65 subjects showed an 

incret\se of more than 5 r.Q. point.s on the Ha,yes scale over 

the Termctn; t.he avor8.ge increase for this group is 14 +I .Q. 

points (see appendix). 

3 • sununary 

These resu.l ta :l.ndio~te the.t t.ests in the Ha,yes scale 

are stanclardtz.ed higper at. ee.ch age level than in Ula. Terman 

see.le, j.n tha.t a. majori t.y of I. Q. 's show a. d.ecid.ecl increase on 
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the Hayes over, the Terman. TM. s comparison of . I. Q. 's on 

both the He.yes and Terman teats. based on stati stioal data, 

would seem to justify the original observation tha .. t th~ 

Ha.yes t,est is easier the.n the Terme.n. In finding an average 

increase of 14 t in. I.Q. points on the Hayes. over the Terman, 

conclusions would point to the Hayes scale being stan<la.rdized 

tha.t ma.ny I. Q. point.a h.igt1er than the Terma.n scale. l1oreover, 

by the greater bunching of Hayes I.Q.•s a.t the upper end of 

t,be I.r,;i. dlstrj.bution, results e.:re interpreted to sho\~J that 

especially standa.rdizati on on the Hayes is higher in the 

upper age levels than on the Terman. 



- .. __ , 

!11 19 SECGRD SERIES OF 'I'BSTS, TOllIGANOXIE, KAN., 

GRJ'.;.DB. SCHOOL 

l~ · Testin~ Conditions 

The second series of l.nt,ellig<mce tests vraa· given to 

Hoeing chlldre-•n in the gre.t1e school t~ t Tonganc1xie, Kan. 

Since e.n attempt was made to oo-opor8.te with the px•incipal 

of the school j_n hia work, tho majority of the ohildren 

12 

tost,e<.l ware pro bl.em oe.ses; tb.is fact .shoulcl, however• me.ke 

little or no difference in ultimate conclusions concerning 
our problem. 

Fou.r traJ.necl persons gtWG the Ha.yes 1930 Ravi sion to 

54 subjects and approxinmt.ely a month l&~ter the Terman -Re-

vision was given to the same subjects. In glvlng the Hayes 

Ravi s1on, the subject wc;..s lllindf oldod tt'lroughout the testing. 

Evory effort was made to keep tasting conditions as constant 

i;~s possible: each subject v.1a.s tested indivi.dually on both 

t.ests in t\ room apart from the rest of the sc~ool 1 while each 

examiner re-t .. est.od h('r or:J .. gfnal 1.mbjeott;. !n this v1ay • only 

the ~~nimum amount of o.djustmont was called for on the part 

of the ohjldren tested. 

subjoots were taken from the f lrst t.o the eight·h grades, 

inclu.si ve, while one n:f.nt.h grsi,do snbject from oread, High 

School, Lawrence, Kans., ~as included. It had be~n planned 

to do further testing at Oread, but diffjculties arose which 

pravontecl. The subjoct~s fall wlthln. an age range from 6 to 
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15 yea.rs, inclusive. As me,y be seen on graph III, the .grade 

range gives the more even distribution of sub~ect~. 

Before prooeecUng to a compt\rison or the t,est result,s, 

severe.1 fe.ctors should. be consid;ered·. ·ThP sub.,jedt·s, since 

they attencled ~. smit.ll. town school, \trere no.t. nt;est-wise"; 

no sj.mila,r tef~tjng had been clone in the school.· As already 

indicated, the a~vantege of practice and familiarity was 

gi.ven In this CHM.~e t,o tb.e TermEi.n R.evi sion since t.he Hayes 

F.evj.t~i on we.s given. f jr(1t.· and many t'f t-he tee.ts are ·id.entical 

in bot.h aca.les. Moreover, cluring the Ee,Jtes test. the seeing 

chi.ld was han6iou.ppecl by the bl1nc1.folcl in t.n~.t he \'!.'as forced 

t,o make e.cl.,ju.stmonts to ·what, \vv.s for him a most u.nusU(7,l and 

novel sj.to.at.:t.on. Thenc facts should be lrept. in mine.' d11rj.ng 

o. t~tu.dy of the rosu.l t.r1, rm:tcn inclict:'..te the.t in spite of the 

a.d.v~.nt.a.go of praot l.ce anc1. aoqutdnt.anoe \d t.h t. ha tests being 

on M1a sida of t110 Terman performance and the d.isadvantage 

of non-ft'mil fv.ri ty, non-pr!\Ctice E\ncl e.c1justment. to an unusual 

situ.at.ion on t.he s:ido of pen·formt1.nco on t.he Hayes, the in-

telligence ~notients tend to he higher on the Hayes •. 

2. Comparison: of Ta st Results 

A oompa.rison of the I.Q.'s on t.he Hayes adaptation 

e.nCl the Terman Revision for each subject shows two su.bjeots 

coming ou.t exe.ctly the same in ! • Q. on bot.h scales, 20 having 

higher l.Q. 's on t.ha Terme.n the.n on the Ha.yes 8.nd 32 with 

hi.gher r..~. ts on tna Hayes. Tabt.lla.ting the result.a in a 

slightly different manner by assuming the difference of all . 
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I ·•Q• •s within a. spread or 10 points .... 5 points up or down ..... 

to be tb.e same• tbe following 1 s enown: 26 subjects have 

· tne same l•Q• on botb the Hayes and 'the Terman., 6 have an . 

increase in I.Q. on the 'l'erm.aa over· tbe aayee •. wbile 22. have 

an increase in I .. Q• on tbe Ha.jea· test over the Terman (see 

appendix). 

AccorcUng to tbe latter tabulation, t.he 6 eubjects witn 
higher I·Q· •s on. the Terman snowed an. average 1Porease rL. . 

13 -4- I·Q· points; the 22 subjects. witn higher I·Cl• 1 & on the 

Hayes snowed an average increase of 10 ·+ I•Q· points. How-
ever, some. explanat.ion should be mad@ in three ot tb.e six 

oases witb increased I•Q· on tbe Terman; in th&se three cases 
a startling difference was sbown. 

subject F.A., male·, age 13; bad an I.Q. of ?3 on tbe . 

Hayes and 97 on the Terman, me.king an increas.e or 24 I.Q. · 

points on tbe latter. His basal age on tbe Hayes was 8 years. 

and his highest a.obtevement in year XII: 5; while bis basal 
age. on the Terman was X years and h1e b1ghest e.obievement was 

in year XVI~ 4. Tbe subject had more. than usual difficulty 

in adjusting to the blindfold. situation. du.ring the H~•s _test. 
He was embarra,sed by the blindfold and kept pulling at. it, 
until tne testing was stopped, to be resumed later. 

L·G·, female, aged 8 years, 2 months, bad an I. Q• ot 
?7 on the Hayes and 92 on tbe Terman. a difference of 16 I.Q-. · 

points. She ha.d a basal age of III years on t.ne Hayes and 

her bighest achievement was in year VIII: 3; b.er· basal age 

on tbe Terman was VI and her highest ao hievem.ent in year IX: 6. 
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she · was timid wbile- wearing tbe blincltold and at times 

unresponsive, ·while at otb.ers sne talked irrelevantly. Sbe 

railed a11 ·but two tests wb.ere manipula.tlon of ·objects was 

required. 

a.o., ma~e, ·aged 6 years, 9 montbs, bad an I.Q. or 84 

on tb.eHayes, 103 on the Terman, a. difference of 23 I.Q. 

points. His basal age was III yea.rs in Hayes and his 'highest 

aotiievement in year VIII:3i basal. age in Terman was V1 years, 

and · highest aonievemeni _in year VIII: _4. Ho w:as uncomforf,able 

wearing the bllndtold, 1ns:l sting tbat be could not tell the 

examiner many of tbe simplest tilings. In. mans cases his _. 

answers were irrelevant. · 

A comparison or test. results is made on grapb IV. It 

may be seen that subjects gained 5 I·Q• points on t.be· .Haj"es 

test at the lower range of : the I·Q• -d1stribut.ion ·and that 

relatively more subjects made high.er I. Q.• • s on tbe Hayes than 

on the Terman at the u.pper end or tb.e I~ Q. distrl bu ti on. Tile 

median falls 5 !·Q· points b1gb.er for the Ha.yes distribution 

or subjects; tb.e median is between. 90 - 95 ·x .Q. points · tor 

the Terman, and between 95 - loo · I.Q. points for tbe Ha.yes. 

These results indicate that. in general tb.e Hayes tests_ are 

easier than the Terman tests, and especially tbat tbey are 

less difficult. in the higber_ age levels. : A soatter· of 
~- . ~ .... . 

successes on· both. tests in tbe higher age levels on botb. 

tests Will sbow this last raot. ·to be true. 

3. scatter at Higner Age Levels 

Sixteen subjects out or the 54 tested progressed to · 



l. Q. 
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.. tests . 1~ tbe b.igtier age levels ·~ that · 1.s • . beyond year XII. 
~ . ' .. . . . 

Of tbe 16 su.bjeots, 6 passed. bigb~r tes~:& .on ' the Hayes tban 

-on the Terman. and 11 ha~ mor~ su. _~.oesses. on indt,idual. tests 

on the Hayes than on _ tb.e Terman, Fo~r or tbe .- ·~s ·: subj~cts 

. made. tb~i.r bigbest eaocess 011 tb.& same. ~est tn l.)o_tb, scales. 

_ T~ee or ibe 16 passed higher tests on the Terman .than on 
t' ' .. ... · ~· ! ., ~· ': " '·. '. -. • ~ ' ' . • ' • : . : '' ' ' • l - •'' ' ..... ' ' . • ·~ 

·- i. . ' . ' '·. .. , · , 

tbe R~yes . and 4 soored more 13ucoesses on the Terman . than . 

. on the Hayes. Foll.owing? is a table snowing tne ~c·atter or 
: . . ! . " . ~ - _· - ·. . , . . ~ .. , 

. all suoo~s~es . made. by _ tb.e . 16 ~ubject;.s on 1n41v,1dual: tests 

ot the Hay~s -t\nd .. Terman. soaleo. at ea.~b. .. J rear level . >beyond. XII: 

SUBJECT 

M.B. 

fl.Bo --

. 'v.o. 
D.D. 

O.L. 

TABLE I - --

HAYES 

XIV: 1,2.3,4 -
XV!: 2,3,4 - -

xvr:i1: 2, 5 - · 

XIV: 1,2,3.,·4,5 
XVI: 1,2,:3,.~ 

'XVI.II: 6 

XIV: 2,6 .· 
XVI: 3 

XIV: 2 .~, ,5 . . 

XIV: 1,2,31 4,6 16 
XVI:. 2,3,4 1 6 

XIV: l.-2,3,5,6 
XVI: 2 ,4 •. 6,6 

XVIII: ·2,4 

XIV: 1 1 2,3,4,6 
XVI: 213,4 1 6 

XVIII: 6 
XIV: 1,2,3,4,6,6 
XVI:: 1,2,3 14 1 5 1 6 

XVIII: ~,4,5 

TERMAN 

XIV: 2 1 3 
XVI: 2,4 

-. ·. , - XVIII: 3 

XIV: ·3,4 15•6 
XVI: 2,5 

XVIII: , 4. -

XIV: 4 
--ltVI: 2,4 

. , 

XIV: 6 

XIV: 2,S,4.5,6 
XVI: 213,4 

XIV: . l =121i,6 
XVI: . 2,3,4,5,6 

XVIII: _ 2,3_,4 -

iXIV: 2,3,4,6 
XVI: 2,3,4 

XIV: 2.3,4,6 
XVI: 2.4,5,6 

XVIII: 2,3,5 



SUBJECT 

C.M. 

D.M. 

F.T. 

R ... w. 

T.W. 

TABLE I (oont.) 

HAYES 

.XIV:· 1,2 
XVI: 3 

XIV: 1,2,4,5,6 
XVI: l,Z,.4,6 

XVIII ·: 4 

XIV: 2 15,4 
XVI: 3,6. 

XVIII: 3 
XIV: 1,2,3 14,5,6 
XVI: 2,3,4,5 

XVIII: 3 

XIV: l,2.4,6,6 
XVI: 4,6 

XVIII: 2 

XIV: 2,3 
XVI: 3,4 

XIV: l,2,3t4t5,6 
XVI: 1,2,3,4,5,6 

XVIII: 1,3,4,6 

XIV: 3,4,6 
XVI: 2,3,4,6 

XVIII: 4 

4. summary 
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XIV: 2.1.3 14,5,6 
XVI: ·21.3 1 4 1 6 

XVIII: ·a,4 

XIV:. 5,4 

XIV:· l,2.4,5,6 
XVI: 2 .,4.5,6 · 

XVIII: 3,4,5,6 

XIV: 2,3,4,5,6 
XVI: 4,6 

XIV: 2•3 

XIV: l .,2t4•6t6 
XVIt 2·,3,4,5,6 .. 

XVIII: 2,3.4,6 

XIV: 2,.4.5 ,6 
XVI: 2 1 4 ' . . 

XVIII: 3,4,6 

In summary, results or the seoond.ser.1es of tests ,in- . 

dioate that the Hayes soale ia in general standardized in 

difficulty of tests below that .or the Terman scale. ;.It has 

been shown (1) that I. Q• • s made by seeing .children, . bandi-

oapped by a blindtold, on tne Bayes test tend to be higher 

tnan I.Q.•e on tbe Terman; (2) that although the average 

increase · in l•Q• was greater ror ·the Terman tban. for the Hayes. 



. 18 

this increase may probably be -accounted ror by the extreme 
difficulty ot some or . tne subjects. to ad3ust totbe. unusual . . . . . 

.. situation or ~b& blindfold; and (3) tllat. tests in tb.e higher 
age · levels in · tbe HJlyea : are less difficult tban·: the- correspond-
1.n_g age levels in t.he Terman. ~· 



19 

IV.· OOHPAR!SOM OF RESuLTS . OF . FIR'ST AND .. 

SECOND SERIES· OP· TES1'S. · ·. 

conditions. under wbich ea.ob ~erie~ of · teat.s wer~ given 
has been stated and it may be :seen that in so tar as possible 
such conditions were kept qonstant. Tbe main point of ·de• 
parture was the use or _the 1923 Revision. (6) in giVing tb.e 

Hayes tests in the first series and the use or the 1930 Re-. 
vision (?) in the second st:Jries. 

In tne first series or tests_, tbe adve.nt-age was given 
to the Hayes scale by virtue of tbe Terman scale being given 
·first, while in the second series t.be advantage was given to 
the Terman scale, tbe- Ha.yes be.ing given first. 

Moreover, it. must. be remembered that t.be seeing .sul)Jects 
or tbe second series were under· the strain ot adjusting to 

·the blindfold situat,.ion wbile being given tbe Hayes tests~ · 
· and .·tha.t all t.ests of the Bayes scale. - including tbose devised 

' . 
espeoially for t.be blin~ - were given to the·m.. In taking the 

.Terman tests, the blind subjects bad relat:ively little ad-
Justment to make as only those tests were given wbi.oll_ cottld 
be suooesstully executed withou~ the use or vision •. 

It has been shown that not only . do a maJority of the 
blind subJeots tested on bot.hi the Hayes aod Terman intellig&noe 
scales make a b.igher soore on tbe former, but also that & 
me.Jori ty of seeing children tested under tbe bandioap of . a 

bli ndtold make bigher soores on tbe Hayes. In addition, 

· results show that a greater number ot both blind and se~~ng 



subjects make higher I.Q. scores on the upper half of tbe 
I. C!· scale on tb.tl Bayes the.n on the, Terman• . Tb.Ila datll: are 

interpreted to snow that tne tr.a.yes scale is stl\ndardizecl 
. . 

higher· than tnat· or the Terman on the I.Q;• distr1but.1on, end 

especially is this standardization· higher in the ·upper :end 
. ' . • ' . ' . ' . 

of tne I·Q· distribution. 

The average increase ·1ti. I.Q.• "on tb.e; Hayes scale 'over : 
the Terman is 14 +· in the t irst series or tests a.nd l.o ;+ in 
the second, series. Art average increase for both. series · is 

thus l2 1- and· on this .basis it may be stated tbat, tb.t(:Hayes 
• l • • ~ • • • • • 

soale is standardized approxima.tely 12 -+ l.Q. points' _above . 

tb.at of the Terman scale. 

on. graph Vt a comparison or :t .• Q;. •s for the seeing and 

blind on the Ha.yes scale is made. · Making allowance. tor· the 
. . ' . . 

greater number or blind oa~es (114) over the seei.ng {54.) ·the 
distribution compares favorably for the seeing subJects, 

. . . 

al though the peak of t.ha dlst;ri but ion of tne seeing co.mes·, 20 

I •Q· points below that for t,he blind on. the I~Q. dlstritu ti "oh. 
The median for tbe blind distribution falls between 105 ·- 110 

I •Q• points, wnile the median for tile seeing falls 10 ·polnts 

lower - between 95 - ~00 I.Q. points. ·A fairly ·even dis-

tr ibution of subjeots is snovm wi tb. so ores, coinoidi ng . at · both. 

ends or the I.Q. distribution. 

Graph VI snows a comparison ot I·Q· 's for the seeing 

and blind on the Terman scale. Here the peak of distribution 

on the I.Q. solle comes at the eame point·. tor botb grou."ps. 

However, actual medians show a differenoe; the median for the 
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seeing subjec,ts falls between 90 - 95 on tbe I.Q. distribution, 
while tb.e median. for tb.e blind . subjects falls between 95 - 100 

on tb.e I·Q· distribution~ Wb1le the distribution for botb. 

groups begins at 50 I.Q. points at the lov,er end of -the I.Q. 
distribution, comparison at the upper end ,or .the scale . is 

slightly in favor of tbe seeing, ·tne distribu.tion going 5 J.Q. 

points nlgber. Here again., hov1ever, a fairly even distri butlon 
of both groups is round. 

On graph VII 1 a co1nparison or l·Q• •s for 1,000 seeing . 

obildren tested by Terman (9. p. 66) and. 1170 blind children 

t.e sted in nine schools for the blind is shown. Tb.e graph. giving 
tnis' comparison was made by Dr. Hayes in 1921• The b.eavier ,_-
distribution or ollil.dren falling_-at. tb.e lower end or the I.Q. 

distribution on tne Hayes tests indicates tba~ blind cblldren, 
as eompared to seeing ollildren, are retarded. 
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v,, SPF'°IAL . STUDIES OF SEPARATE F.AYES 

1tESTS . GIVEM TO SEEING 

OHILDREM•BLINDFOLDED 
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A speoial study of 1ndivid•1a.t: Hayes tests given to 

seeing ohildren blindt.olded has· been made beoauae (l) the 

results are interesting in themselves, and (2) tb.e results 
in some instances point ottt general. trends wb.ich. are pert-

inent to the main problem. 

. \Vb.are corresponding tests- are found in both the Hayes 

and Terman soales,. oomparison of the suooess or failure or 
eacb subjeo.t on both tests haa -been made. In tbose tests 

appearing only in the Hayes soale, successes and tailures 

have been studied in relation to the age of tbe subject or 
the bighest ts st passed by him on t.lle Hayes scale. 

l. COINS 

Terman requires 1dent1f icat1on or 3 out of 4 coins 
(nickel, penny, quarter, dime) at the VI year level; · Hayes · 

requires ident1fioa.t1on of 5 out or 6 coins (nickel• penny, 
quarter, dime• silver dollar, half-dollar) at the VIII 'ear 
level (7) (10). 

seventeen out ot 54. subJeots took the coin test. on both 
tbe Hayes and Terman. Of the 17 taking bot.h tests, ·17 passed 

the Terman, while 13 tailed the Ha.yes. Four subjects passed 

botb tbe Hayes and Terman. Similarly 1 a bigh proportion. ot 
failures ia round in a total or 37 subjects ~aking tne ·aayes 

ooin test, · of whom 24 tailed and only 13 succeeded. 



Failure to identify tb.e quarter occurred twice in the 

Terman test; these were t.na only mistakes. In' the Hayes 

test, failure to id9ntify _the silver dol1ar ooourred 20 .. 
times; on the penny 17 ti1nest on tlle halt-dollar 11 tlmes; 

on t.he dime 8 times; on the nickel 8 times; and on the 

quarter · 5 times .. 
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The higb number of railu.res on tbe F..ayes coin tea.ts 

may be aao.ount,ed tor by the fact that the subjee,ta were -

blinclf olded and, had to identity tb.e money by touch.. Types 

of r allure inolu.ded mistaking one e,oin tor ano,ther, failure 

to identify obJeot as money, and t'ailure t.o handle the ooin 

as a me.ans or identitioa.tion. The seoond type. include,d 

identif lcation or the coins as buttons by 3 subjec-ts. 
. ' 

Tb.at. the silver dollar was .mi.ssed most.. often brings up , 

the qu.eation of fairness of its inclusion in t .he test; in 

reoent years the paper dollar has become se> widely used th.at 

a silver dollar 1s only rs.rely seen or handled. one 12-year-

old boy laughed as be no.med tbe ooin and said that. tie h.ad 

seen only tb.r&I) silver dollars in bis life; e.no -ther little girl 

identified it as a •compaot", an ob,jeot muoh m.ore familiar and 
meaningful to her in h~r everyd.ay life th.an the silver, dollar 

in her hand. Otber failures were <7.ue to its identif ioa.tion 

as a half-dollar. These f allures indicate tna,t tno ltems on 
mentlJ.l testing soa.les should be rev! sad to keep- pace with. ttie 
changes or the business and. social •1orld in whiob. the child 

llves. 



ne rre@ associ~a.t:i .•n tt-st, in. wb:tati tne sub~ect is 
asked t.o nam.e. eo words (sent.onces end coul\t1ng not permitted) 
1 n t-hr~$ m. 1,nu.t~•s, appears in botb. tbt\ T~rrean an~T 'F~yes sea.lea 

in yea.r· x· (7) (10). 

'ft\i.rty-sev~o; su.bj~o.t .. a took; bioth tests.; out of that num.-. 

b~r, . lt\ · ~u,bJ~o.t.! e tailed. b~lb teet.s tH~d 14 ett~je-ct~e, . pa.sse.d 
# 

bot~ta t~(!J.ilt, f!, 11bi le 4 E\U~jeot.s pe;se•4 t.m& T~rean tee.t and taile.d. 

t .. be- B~yE\a &,.nd ~ SlJ.bJ&Qt~ pe.s&e~ l·ht' Etty&e te.s.t. and failed t-he . 

T~rf!';&.ith Tnr~tt. ad:~.1 t.1onrbl ·sul>Jeo.ta who took. C'ttlJ t-he Eey&s 

test~ r~ll&d !ttff 

It Y.ould 'b~ &~pea1,.~d ths\. t~htt st'e1-og obild, a.ttle to ob-

t~ain sti.nmlus tr-.>m t·h$ tibj~ot.a a\ll\~ .. t. bim, w:ould be greatlJ 

suptlri.or to the . bli odf olti&ef. ot:iild ta ~a-ming, 1f'O-lat•<l words 

lea .. ~i. og to euooess in ~ this t.es\. aQwev~r, t.bts •irpeota~io.n 

is n<>t sub.sta;nti~t&Cl by t.b• reso.lt.s 1 'f'h.lob show tna,t tbe. 

ot!i.ld does praot~ioally 1,hf.J so.mo •bether blindfolded or allowed 

t.t\~ us~ or v1sit'n~ on tbe b~sis of thee~ re·ault.e it mey be 

aE\sum.e~ t,h~t th.& blind obild is rrobably not. haruU.oerr&4 by 

bi a J.1Aok or visioo 111 bia abi 11t.y t.o pass t.ne trel' association 
t.E'P.t. 

II.\ t.bia t .. •ei tlve weigbta (3 1 619,12,le. grams) are 

pleio•c! beror& ib• s~bJ•o't. t.o bl' arrtAD£.•« in ·or~er ot beav1-· 

ne-el\. Or•41\ is giv•n rt'r oorreot arrang.emtn\. in t:wo ot 
\hre• t~~ial•· Tt\ll t•st 1 .. s rlaoed i.n ye:a .. r · XII in Ha.ye..s, in 
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year IX in Term.an (?} {10) .. 

-A~ttbtal or 33 subjects attempte,d. ' tb.is test oo.: -bottl 

Ha.yes and Terman scales; out, or tha.t num_?~r. _ 4 passed tlle 

Hayes' a:na railed. the Terman, 13 passed tb.t\ Terman and failed 

t:·fie Hayes, s . t'~rr~d botb. and a passed both .. 

These d.a.ia. indicate· that the child makes better Judg-

m.ent,s With' -Vision tban he makes Wb.ile -blindfolded 1 "' Wtlieb 

. might be intorpreted as justitio~tlon for tb.e auth.Qr• s. placing 

tb.e test in a high.er age level on the : aayer:r scale. ·However 1 

-s_uob evidence is oerta.inly not conclusiY~l· 

4. OLOCKS 

In this test the experimenter presents the following: 

"Suppose 1 t is six-twenty:two o•olook, that- 1s, twe.nty-two 

minutes af'ter six; oa.n you see in · your mi·nd where t.b.e large 

. band would be and where tne smalL band· would , be?• •Ne>w, 

suppose the two hands or tbe olook ~ere to trade plaoes, .so 

·that tbe large hand tal~es the plaoe wbore the small band was• 

and tbe small band takes· the J>laoe where the large band was, 

what time would it then be?" Two additiQnal ; problems are 

given and credit is received for tne oorreet solution or two 

out of three problems. This test is placed in. year XIV ~n 

botb the Hayes and Terman (7) (10). ·-

Twenty-two sabjeots took. tlw test both on the Hayes and 

Terman. Of the twenty-two• 5 railed tbe Hayes and passed 

Terman; 2 failed the Terman and passed ·Hayes; 6 tailed both 

and 9 passed both. 



·. 26 

A sligttt advantage for the correct solution ot these 

problems is shown to ·be witb. the $eeing subject. In 'Con-

neot1on witn this tb& questioll- migllt aris& as to the realft,y 

of a. olook< for the actually bl.ind subject. Iu tbis test tbe 

subject.a were all vt.eually acqu.ainted witb. clocks, being 

· only bltndf olded for tbe Hayes test, yet sucoeesf ul a.Qhieve-
ment on tbe test occurred more . often when , the subject could 
see.. Accordingly, the fairness ot tbe problem for a subject 

blind trom bi.rth or early child.hood could vecy easily be de-

bated. 

5. EHCLOSED BOXES 

In tbis \est a box is shown and the subject is asked 
to suppose that it oontai_ns two smaller boxes inside of it 
and that eaob of tbe ~maller boxes contains a little tiny 

box. Tb.ree additional problems progressing- in difficulty 

are given. Credit is gained on tbe test. tor oorreot solu.tion 
of three or the tour problems w1tbin one-balf mintite, eaon. 

This test is placed in year XVI in, both Hayes and Terman 

(7) (10)~ 

Eighteen subjects took both tests. out of the eighteen, 

3 railed on the Hayes and passed Terman; l passed on tb.e 

Hayes and tailed Terman; 10 paased both t.ests; and 5 failed -. 
both tests. 

Results tend to show that this is a legitimate teat on 

scales intended ror either tbe seeing or tba blind. 
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5. · VOOAB.tr.uARY 

Ot the two l.i sts of VDCabul.ary supplied for the Ha.Yea· 
' ' 

and Terman tests1 only one was given at a. time1 in general 
Li.st I being given_ on the Hayes test and List I .I being given 
on the Terman test~ The two lists• supposedly or equal · 

difficulty, are identical on both tb.e Hayes and Terman scales. 

(
11) (10). 

The t irst vocabulary test a.pp.ea.rs in 3ear X in. the Hayes 

scale, in year VIII in the Terman scale. ·r·or ·cred:i. t on the 

test wnen only one list is given the Hayes seale requires lO 
correct definitions in year x, 15 in year· XII, 20 in ye&r XIV, 

25 in yee.r A.VI, and 30 in year XVIII. Tlle Terman so.ale re...: 
quires for credit 10 oorreot definitions in year · VIII, 15' in 
year X, 20 · 1n year XII, 25 ln year ·XIV, ·35 in 'year 'XVI,·· and 

38 .in year XVIII. Thus 'it, may "be easily seen tbat at tb.e ' 

outset the Terman ·requirements ·are in advanoe or . tbe Hayes. 
Fifty-three subjects took tb.e vocabulary test on botht· · 

the Hayes and Terman scales, l subject not reaobing the '. test 
on either soala. Qu.t ot tbe fifty-tbrea subjects, ro gave 
a bigner number ·or oorre.ot definitions on tbe Terman soaie 
tnan on ttle Hayes, 21 gave a tugber number or correct de-
rini tions on the Hayes scale• wbile 6 subjects gave the same 

number or definitions on. botb (see appendix). 
Interpret.ad on the basis or tb.e number or correct de-. 

tinitions given, the data snow a. slight advantage on tne 
side of the non-seeing child. However, it must be remembered 
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that the.se children ware only blindfolded for this test; they 

had· visual experienoa wh.ioh gave tnem verba.l reality .for the 

wortl.s ·defined. The opposite is true in the case {)f :· the , 

actually blind ohild; he is not Visually familiar with tb.e 

objeo:ts he ' is asked to define and if be is .. not. a.l. least ac-

quainted '-'itb. · tnem through.: tbe sense of touon, bis deflni ti ons 

nave -verbal unreality. Moreov~r:, _it is probably -tru.e that the 

blind. ohild does not accumulate his vocabulary as early e.s the 

seeing child, and espeoially ie t ·his t.rue. in reference to ab-

stra~ct words.. .!'!.n 1 ssue could, very probably be made or the 

question a.s to· wnether or not word definition · should be in-

aluded at all in mental testing $Cales for the blind • 

. 7. TAPPING 

The tapping test, whioh appears only in the Hayes scale, 

is placed in year VI where tbe subject i .s asked to (lount an 

irregular series or 4 to 6 taps, and. in year X wne~e he ·must 

oount an irregular series or 9 to 12 tape (7). 
Forty-nine subjects either took tests at both tlle VI 

and X ye~r levels, or took tbe test in year x., suooess fn 

tbe test at the VI year level being assumed by· a basal age 

above the VI year level. suooesaes and failures a.re treated 

1n relation to f,he highest test passed on the mental soale. 

Nine subjects tailed to pass tile tapping test atyeer 
VI; the highest tests passed on the mental soale. by these 

subjects were as follows: 



Mo. or subjeots 

l· 

l 

2 

1 

l 

l 

1 

l 

TABLE I 

Higbeat Te st ·Passed 

VII: 4 

· VIIt: 3 

VIII: 5 
VIII: .6 

·1x: 2 

IX:.· 5 . 

x: 4 

X: 5 

Nine Sllbjects passed th.e tapping test at the VI year . 

level; the highest tests passed by them were: 

l 

l 

1 · 

l 

2 

l 

i · 

1 

TABLE .. II 

Hi~hest. Test ·Passed ·· 

VIII:' 3 

VIII: 5 
X: 2 

X: 4 

X: 5 

XII: 4 

XII: · 7 

XVI: 4 

29 
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Thirty-~ne subjects had a basal age higbar t.han year VI 

and t1ere assumed ·io have passed the tapping test ·in that 
- . ., 

. year •. ·out · of that number 16 subjects pasef3d their big.hast 

test above the. XII year level, distributed as follows! 

No. of subjects .• 

2 

l ' 

l 

l 

2 

l 

· 1 

2 

2 . 

2 

· l 

TABLE I!I 

High.est test. passed · 

XIV: 2.. 

XIV: 3 

XIV,: 4 

XU:;Y': 5 

XVI: 3 

XVI:- 6 

XVIII: 2 . 
·'. 

XJIIII:. 3 

XVIIIt 4 

XVIII: 5 
XVIII; 6 

Twent,y-nine subjects out of a tota.l ~r 49 taking the 

tapping test in. year X failed • . out, of th~ 29, only 11 

succeeded in passing teats in Year XII or ,above; they' 

are; 



Mo. of Subjects 

l 

3 

2 

l 

1' 

l 

'!'ABLE ,!V 

Hi.ghe st t.est ptM3aed 

XII: 4 

XII: 5 

l..'1:1: 7 

XII: 8 

XIV: 3 

XVI: 4 

XVI: 6 

Twent3 subjects passed the tapping test at Year X and 

. 14 or that number passed, their b.ignest test in either Year 

XIV 1 XVI or XVIII. The distribution: 

No. of 

2 

1 

1 

2 

l 

2 

2 

2 

l 

TABLE V 

Stibjeots Hignest.:test. passed 
XI\'!;,2 

xrv:. 4. 

XIV: 5 

XVI: 3 

XVIII:, 2 

XVIII: 3 
XVIII: 4 
XVIII: e 
XVIII: 6 
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Examination or the tables shd~s a olosa tel'a.t.l. on be• 

tween · su.coeasea and f allures on tb.a tapping test and achleve-

m.lnt. on th~ othar tests of the scale. rn ·the. uaae of' tb.e 

. au.oaessos the subjects generally suc')eed.ed on t.eat.s at th~ 

higner e,ge levels;- 111 tbe :case of failu:res f,,he bigbeat teet 
passed was generally in th.a lower age level.a·. on the basts. 

or this relationship, the tapping teat is validated In its 
inoluaion in the Hayes saale e.nd · tts position at tb.e two 

a.rte levela. -
S. KMOX OUBE LINES 

The Knox Ou.be lines, a seoond test that appears only 
in the Hayes a.daptat.ion, involves touching tbe four finger 
tips or t$he su.bject. w:I.th the rubber t.ip ot a. pencil in a 

variety of orders. The subjoot than touab.es bis fingers, 

u.si ng the other hand., in ttle same order tba.t · th.ey were touobed 
by tne examiner. Lines B ,o and D are placed in year X; : lines 
E, F and G in yea.r XII, and lines H, I and J in year XV!II .(7). 

Forty-eignt subjects were given the test on tbe Knox 

Cube lines, 3 ot tbat number having been assumed to have 
passed lines B, C:: and D by a. basal agea.bove year ·X. Tb:irty-

eight of tha.t number pa.ssad. the teat ~t year x, wnila 10 sub.:-·· 

Jeots failed. Nineteen subjects pasaed the test at botli 

year X and XII, while 29 subjects failed at year XII. Only 

three out of the 48 aubjaots suooeadod at yea.r XVIII. 

Eight out or ten 10-year-olds passed the test at the 

10 year level. or these ten subjects, 6 were of normal I.Q. 
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·, _, ... . - · 

for their age, 4 were below normal and only one. was above 
normal. t.1kewi se, 7 out or twelve 12-year-old subjects 
passed the test. at the XII yea.r level • .. Of these twelve 

subjects, 4 were or normal I.Q. for tb.eir aga, ·3 were be--
low nol."mal • while 5 were above normal. Only three subjects 
passed the test at the XVIII year level and of these- three 
l had a norme*l I•Q· ·ror bis age, while the other two were 
above normal. 

Thea& data would indicate that at least at years X. 
and XII tbe Knox oube ,lines have been oorrectly standardized. 
Notb.ing oan be said. as to standardization at. year XVIII be-
cause no 18-year-olo. sllbjeots were inol._Uded among tbose · 

tested, thereby causing a subsequent laak. or data. on this 
test. 

. . 

Fai.lure in the Knox Cube lines we .. s clue in many cases 

to poor looaliza.tion in the f'"ingers. The blindfolded ·sub.-
jects often groped on the·' surface of . the table before coming 
in contact with tb&ir fingers. one ·boy even localized the 

touob on tbe examiner's hancl. In other oases, failure seemed 
. . 

to be due not so much to faulty looalization eis to an 1n-
abil1 ty to remember the order j,n Which. b.is fingers were • 

t.ouobad. 
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. In a o1roular letter sent out to a.11 . persons us1 ng tb.e 

Hayes Rev-1sion for the blind, Dr. Hayes himself' re:ported that . 

various testers r amilia.r 1111t~ the use or T•rman' s teats Wiitb 
seeing children rou.nd that the 1923 Reviei.on of -the Terman' -

Binet tests for use with J.;he blind gave I.Q'• •s. that were too 

bigb; that is, that blind children wl.th high I.Q·. ts do . not 

oompar$ with seeing children or similar I.Q. • s in the quality 

or work, especially in bigb. ~chool. In tbe 1923 Revis! on an . 

attempt was made to keep tb.e a~rangement of tests aa ol0se as 
po-ssible ' to Terman•s so that comparisons or the blind and. -

seeing might. be made. But there · were many ~ests which o,ould 

not ' be given wi ttiout vision so tbe.t in order to present, six 

tests tor each year group it was necessary to introdttce various 

new tests tor which no seeing norms were available. To. meet 

the difticul ty a •comparison Sheet• (see next page) was 

printed.. A comparison was made of 4 tests at eaeb. year level 
/ 

·which are nearly identical for the blind and seeing. Wller~ 

ever possible Terman•s starred tests, a shorter series, were 
selected. Only suon tests as were considered 4qually rafr 
for both blind and seeing were included, taking tests not more 

difficult for the blind because or their more limited t1fe 

experieno&. This last point is or tered by Dr. F..a.ye s in . 

partial explanation of tb.e ta.ct that in every year group 

exoept the first, one of Terman• s tests ~ad to be mov eel! ~to-
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sne.et tor oomparison ot blind ancl seeing on Binet Tests. 1926 

Na.me~ •• 11.K ..... · Soh.Ool or c;:ity·. -~it.Perkins •• ~ ••• · 
Examiner. ~p. B. • • Date.~ ll/20/28.-• •• • ...... ~. • ·• ~ •• • , _.· 

Cbron; age yrs; ~19.mos .• 4: ·. basal . . a.ge ~ yrs; mos ••• 
. · . . . Mental age years~- .:~ ll; mos.~~ 6 ••• 

Degree of blindnees R.~L. ~Age at loss ot · v1s1on~ ; shortly after 
birtb. · · · 

Blind I.Q~ Credit in 
III. 4 tests x 3 IX. 4 ~est.&J x& mon.tbs. 
Te.rman l points Terman VIII . 6 voo.20 . 

• 2 objects · • 1. Date 
• 6 sentences • 3 change 
• Alt. 3 dig1t.e l/~ • 4 4 .digits 1/3 

IV. 4 tests x 3 x. 4 . tests x 3 
Terman l lines 

• $. Sleepy 
Terman IX & Bb.ymee 

• 4 read mem .• 
+" ·'" 

·+ 
• · 6 4 digits 1/3 120 • 6 60 wds. ·+ 117 
• Alt .. sentences • Alt.. e· dlgi ts l/a . + 

XII. 4 tests x 6 v. 4 tests x 3 
Terman IV. 3 PeMies Terman ·x . l Voe. 30 +~ s 

• l Weights • 5 fables + 6 · 
· • 6 Oommiss. 

• Alt .. Age 
18 • 6 6. digits bd 1/3. · ~ ·a 

• a snaket- etc. 
VI. 4 tests x S · 

· Terman v. 4 Use 
• l R. band 
• 4 Raining 
• 6 sentences 6 

1 144 Ie VII. · 4 '' tests x 3 
Terman .VI· 3 pennies: · 

• .. L '• Fingers . 11.A.12 
• 3 5 digits 1/3 C·A· 16 

XIV -4 ·tests ·x 6 
Terman XII l Voo. 40 

• 'S Pres : .. " 
• 6' Ari t.b, ' 
8 - Al t, .• 7. di.gi ts. 1/2 

xvr. 4. tes~s ·x1 ·1/a 
Terman XIV. l Voo .• 5Q 

• 2 Fables (8) . 
• 4 Boxes · 

·~ ' 

t 6 
i .38 ·mo. 

Blind I.Q.76 . 
• Alt. Days • 5 · 6 digits 1/3 • 

VIII. 4 tests >t 3 XVIII. 4 tests x 9 
Terman VII .5 Dif.~er Terman XVI ,l voo.65 
. " a 29-· - l. • 3 s · dig1 ts 1/3 

• 3 . Broken " 4 faesages 
" 6 sup. Def. • ~ · · Ingenuity . 

Basal e.ge in mol)tbs 
· deduot 

120 
3 

iii) 
Add . 21 

i2 I 13a 

Terman l .Voc. ?5 
· Irwin 9 digits 1/Z · .. 

• 7 • bk•l/S 
• ' . 8 . ' • bk.1/3 

Binet M.A. 11 years, 6 mos. 
C.A. 16 
I•Q• ?2 

Special Abil 
t ' 

- .. · ·+ Spec. · 

. ..... 

+ Speo. 



the next higher group beca.usa ot tb.e small per cent_ pasSi ng 
-· in t.b.e lowe1• group. , 

~ • • • • • l ' .' • • .' . • 'l .1, ·-

By means . ot -tbis comparison a blind }3inet I ;·O~ may, be 
. . . ' ~- -- . .. . 

obtained in the regular .. \titty, tbe.t is,. "by :dividing: tne mental 
' I • -• 

age by the cbronologice.l age w~ th 16 yea,rs as a maximum.- Dr.-
- ' 

Ha.ytH.l further points out in bis letter the .. t- to -obtain. a Ter-

- man-Binet I. Q• for tbe blind additional calc.ula tion is ne-. . 

-- eessar)', a.e .-follows: 

For eu.bjeota with a basal age fr,om 5 - 10 years · inclusivej 

3 months .is a·educted from tbe total mental age, . sipce: one test 

or a lov?er group ·1s included in each of 'the year groups- up '-·to 
' ' 

x. and ap~ropriate emounts for higher te-at.s pa,s~~d. ~re . adde_d. -

(3 montps for vo~a_bulary, 30 words, wbicll is a X. yea,r test in 

Terman, G ni·onths for ee .. cb .of the other XI! yea.r tests, et 

cetera). , _ 

:ror subjeots w1 th a basal. age of 12 or 14, 6 montbs is 

deducted from th& total c1ental age and appropriate amounts 

add•d for ,higher tests passed. It 'must b~ noted that in-. -

year groups XII, XIV, XVI ·and XVIII the transposed test· has -

a. lower value than th.e others or toe grou.p. 

For subjects passing e.ll th& tests fn years XVI or 

XVIII, a basal age or 14 years is used• For subjects with. · 

a basal age or lG~ 168-6-162 months is ere di t ·ed and. 6 1·montba 

for vooabole.ry, 50 words, and 22 1/2 months for tbe other 

three test.s or the 15 year group is adde,d. If further tests 

have been passed in t~e ~III year level,_ ? 1/2 montbs for 

vocabulary, 65 words, a.nd 9 mo.ntbs for any ot.b.er test passed 
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is ·added. · 

sue~ pairs · or· r.Q. •s have b~an vmrked out tor the 114 

bl1n4 sttbject.s tested 1Jl the first" series (see a.ppend1x). 

The eompari.son roarely shows , the . effect of shifting the tests 

in ·the Hayes Reviaj~on and is a statis.tioa.l way of · finding the 

same thi.ng that was shoY.rn bi' a oompa.ri.son of blind ·I. Q• •a on 

the· Ha.yea and . Tern1an scales. Howeyer, the com.par:i.son of 

I ·0· 's, e.a sat. rort.b on the •comperison S.beet.,, will make 
all Hayes I. Q· 's higher than Terman I. Q. 's, · wher~as in 

actually giving both test.a such is not the. caa~. 

A comparison or the Hayes and Terman scoring for 114 

blind cases me~y be seen on grt\pb. \TII!. Terman> soores ere 
seen to be in gree.tElr number at the lower end or the r. CJ• . 

distrlbution, v1hile the Hayes scores a-re in greE\t(\r number 

at. t.he upper end ot the r. Q• di strl but1on. Ac tu.el medians 

show 5 I.Q~ points difference, the medi&,n ror the Terman :· . 

cUstribut1on falling bet.ween 95 - 100 !.Q. points end t .be.t 

for the Hayes between 100 • · 105· I .•Q• points • . The Re.yes : 

scores e.lso g£i..in 6 I. Q. points at thl) upper end of the I.Q.. 

distribution. These de~t.a coincid.e with .reaults obtained 

int.be oomparieon or blind r.Q.•s on the f!ayee _·and Terman 

tests in the first series, the mecU ans. for the two comp~r1.­

sons being idantioal. 

The a.verage inorease tor ee.ch subject on the- Hayes 

sooring as fppoeed t.o the Terma.n scoring is 3.85 _ I~Q· points. 
As t.t1is averaee increese of 3.85 I •Cl• points represents · a 

g8.1n clerived wholly rrom elevating t.ests to e. higher yefl.r . 
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level in the He.yes scale than the year level at which the 

same tests are tound in the Terman. scale• 1.t 1 s wholly 

doubtful tbat this 1noreaee ·in I·Q· tor the blind. can be 

justified. !tie qu.estion a.gain arises as to whether or not 

there ts any scientitic -advantage in tbus oompensatlng tor 
possible retarda .. tlon ot th& blind subject. by arbi t:rar1ly 

raising his psychological test scores. A discusSi on or t..b.ie 

problem ana similar ones will follow. 

In 1927, Hayes gathered 1.Q.•s for 300 blind children 

tested in eastern sahools. Tbe Binet I.~.• s, which were 

oaloulated for tile blind as tor tbe seeing, snowed a median 

I.Q. of 88 - 89. ·Blind. I·Q· •a, which were calou.lated with 

some tests movecl lower, sbowed a median I.Q.. ot 92 - 93. 

Here again t.b.e transpoei tion of tests in· the year levels 

shows an adv ant.age in average I. Q. scores tor tb.e. bl ind. 

Tlle oorrelation between the. two d1stribu.tions is -.839. 
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VII .~ INTERPRETATION AND StldARY 

:.1, Interpretat1011 

A discussion o.f . several pr.ob-lems Wbich "ere stated in 

the introduction, but wb~ch nave been barely_ ment,ioned in 

. the treatment of statistical data1 will follow. T·nee,e pro -

blems are closely related to· any t\Va.lue.tlon of intelligence 

tests for tb& blind. 

Through. s.tatistice .. l treatment. tbis study has shown tb.at 

Hayes test. .scores tor t.b.e blind. tend to be big.her t"tian Term.an 

test soores.• If tb.e assumption ls made that the average "bl ind 

child is reta.r~ea., what is tbe soientifio advantage in thus· 

revising bis psyob~logtoal te$t scores? Practically, there 

~an be no advantage 1n any revitd.on;,t ot I.Q.•s for th.e blind. 

Educational training aims primarily to fit the .blind child 

to take his pla.oe as an eoonomloally independent. mem.be.r ct 
society. Neces_sarily, ·1n tbis society ne mu.st compete not 

with tb.e blind bu.t . with th.e seeing. Raising 'bis l•Q• will 

not aid tbe blind subject in bis ultimate sa,coess .or _ failure -

in this oompeti ti on. Ratber such oompensatfon will be more 

apt to harm bim; he will ei tber be over-rated 1n intelligence, 

which will not in any way aid him in m·~~ng his own way, or 

he· will not be stimulat,ed sutf ic.iently t.o _provoke tb.e best , ~ _ 

performance of wbiob be 1s capable~ Tbe latter is most. import-

ant tor on it depends nis ul .timate success of failure in tb.e 

pra.otioal test of meeting _ competition in society. 
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Retesting or subJecsts .. at 1;requent. 1nte~vals in schools 
; . ' 

tor tlle bl:tnd s~.Wt! &.· st.e.a.~ gain in <I•tht whereas aotually 
\be eu.bJeots , ar~ · no\ beQOming mCU."$ int.elligent •· Tbe ai.tuation 
rer,iurrillg 111.ost oft.en h t.ha~ ' ihe bitna obild :1• reared fn the 

• \ : I - :- '' ! ; ' I ·i ~' ·; • ' . : : t : , , ; -, : • ' . : - ,' _,. ~.·- ·'. :·, - ,' ' ,',f 1'. : ',; <i _; : : '.' ~ ., ; ~ ' ' ' • 

'".: ~ : •.. . - : - . - - • ':. - . . • • ~ 1_ . . . _-' - . : - - ' : . • • -. - . - ' - - -- - . - - ' ' . • • . . . - - l . bome unt11:· be 18 i or lQ ·,~ear's . ' old,: •nerf ·ne enf,ere a' school 
' f, I j ! 

. ot . train~ng · and · t.be 1terns of . the mental test are bull t . upon · 
• • : ·,; _ y 

' - . . . - . . - - ' 

tbis ·1nst*tut10.nal . trraintng• What. tb.e: stud.en.tr bas learned 
-.t,'!. ·: . 

bet ore. entering ine . ao.b.ool is no\ measured on t,ne ·test• . Tbe 
' • --.. • __ .. . , .. ' 

l~nger the 13tudent ts in the instttu.tton, the more he conforms 
, • ' ~ ' . ' ' . : . '• ' ' ' to the teei• and, 1 oons~qqently, . ni~ · I. 'Q .• goe.1 higher~ .. ·.More-

over, l•Q• • e tor · tlle bl.ind te~d. to tnor•a~e more qµtckly .' tne.n . 
' ' • - I , · ' '- · , 

,_' . ~ 

I·Q• •.s tor the $eeing, d~e to tb.e fao~ t.nat tbe se•ing cb1ld 

g~,owa o,p in t~~ c ~nvlronment wbi~h t.b.e Terman-Binet, test e.eeu.m.ea, . 
• ' . . ' ' '," ., •. •' i , 

, ·_ i. 

so his I.Q. ·rem.a.ins about ibe saine. 
. ·· ..;. . 

or~en tbe ten.denoy · is tor tb.• blind subJeot to leave tb.e 
' ' . sobool tor t.be blind after Braille is le~rned and go into e. 

eob.ool tor the seeing. Wi tn any t"evision Of his l~Q·, p.e is 
. ·', -' .; 

over-rated as far as I•Q• is oonoerned both in his new environ-
. . . . ' . 

ment,al situation and 1n ooinparl son w1 tb bis seeing classmates. 
on tbe otber band., J.f a seting obild were to lose bis sight 

at tbe age of ten or twelve years an4 .ent,er a eonool for tbe 

blind• bis seeing I·G· '1ould be-undel'--rate<l in his new environ ... 
ment and in oomparleon w1 tb bis olaesmatee. 

Previous desor1pt1on of the Hayes tests bas ~bown tba\ 

tneee tests are a;da..ptea. from tests for seeing obildren. The 

Terman-Binet soale assumes ibat standard1.za\1on has included 
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the range of environments for the aeeing child. 1he, , question 

e,rlees as to wbether it can be assumed.,· tbat the enviro?l..ment 

of the a.vere.ge blind child. is. equ:!ve.le.nt to t.hat assumed in 

the Terman-Binet test; that this assumption ls made in e..ny 

attempt t.o adapt tests f~r the 1>.lind trom those tor tbe see-

ing is selt-e,videni. But such. an e.seumpt.ion can b.ardly be 

justlfiea.. cu.tsfortb. (2,Cbap. I)' points out. that. the bl ind 

child. 1s :from infancy egooe,ntric and tbe*t. strong external 
-·,, 

stimulations are necessary u· he is to be brougbt,. into in-

timate relationship witll bis social environment~ In addi-
tion, cutsfortb (2, Chap. II.I) st .. a.t.es: "Neit.her tbe seeing 

nor. the blind fully r~alize tne diftereno~ wbion exi.sts be-

tv1eon their respective worl~s or experience and real.tty~ 

Th.a seeing ara scarcely aware of th.a taotthatthe.greater 

pa.rt of tb.e 1r lives ao nsists of visttal experience,. employ'1ng 

visual torm, size., color,. brightness, movement and spatial. 

distanoe. The blind are taught th.es& concepts and how·tbey 
a11 e employed• and. ~itll verbal mastery· or tnem, a workable· 

.pe.r1 ty appears to bav~ been est.ablished between the : seetng .. 

and t.he , blind. 

1 Th1 s uniqµ,e s,ooial and educational situation in. wbi<?h 

tbe blind are placed, ore.ates the necessity of. treating a 

vast world or unreality in some realistic manner. Tnis 

naoessi ty has produced. th& muoh discussed verbal-mindedness 

or th.e blind • ., Only full realization on the part of educators 

· of the bl1na ot these di ff erenoes in the environments or tb.e 

blind- and seeing wbioh oatstortn describes will put an end 
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to the folly ot adapting methods trom the seeing ·for use w1 tb. 

the blind. 

· AD Mf;lt.orioal view of tbe .first attempts at educating 

tbe blind likewise stresses the mistake of modeling such 

education upon established educational met.nods for the seeing • . 

Valentin Hauy, who established the first school tor the baind 
' ' ' . . . 

in Paris in the lStb century.· dfscarded mu.ob. or tlle apparatus 

or his predecessors and adopted simpler d~vloes more in ac-

cord with. the processes used in the teaching of' normal child-

ren. French (3, p. 28) points out this tact as the fu.nda-

mental fallacy ot Hauy 1 $ system of teaching the blind and 

ot the work of his su.oceesors. Far from fitting &duoation 

to the condition and limits of tbe blind, Ha.uy tried to fit 

bis pu.pils to tbe conventie>ns and t.radi.t.1ons of seeing per- . 

sons. Tbe tallaoy, according to F·renob, lay in thinking tha\ 

ton.ob became a subeti tute tor sight,< "wnen in faot the touch 

sense remains just what it had always been. The assumption 

was mad& tnat what looks well ·to tb.e eye mu.st appeal equally 

to the f ioger tips. 

Sill1lar mistakes can be .round during .tbe growth of tbe 

eduoaiional movement tor the blind. Frenob. (:5, p. 48) con-

tinues: "In 1832, tl?-e Scottish Art society offered a pl"ize 

for the best and most ·praotiaal system or embossing for the 

blind. Tb& Director or the Glasglow Institnte set as a 

or1 terion or judgment that a purely arbitrary system mu.st 

not be adopted. nor too wide a departure rrom the Roman 

aoc,pted as the tendency would be in ei tner case io 1sol.ate 
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· the blind.* · Tba..\ Braille• s system of symbols, with. its 

soieni1r10 basis .for· ase with the blind:, bas .been the most 

a.dequate. method to date tor teaching the blind .. \o· read is 

proot enough. of the futility of, attempting to adapt. methods 

.rrom tb.e seeing tor nee with the blind (3, p. 49) •. . 

. Thus· the ooncl!!eion is reaebed, ·o.pbeld by historical 

preoe·dent. tb.&t a s&;tisfactory intelligence scale for the 

.blind, cannot. be ade.ptecl r~om · similar soal&s for the seeing • . 

Peterson• s (S, p. 146) discussion of' .. tb.e Binet-Simon tests 

st.a.tea tb.at "Binet• s ~xtensive testing of b.i e two d.augb.ters, 

results or which were published. in 1902 in a separate volume 

entitled ~he Exper~mental study 2.t Intelligence was doubtless 

a most important step in b.i.s preparation ror t.b.e later con-

. . · struct.1 on and establ1 sbment. or the 1ntell.1gence scale. " 

Later, Binet gave tests to tbou.sande or school children or 
all ages, standardizing eaob test at the year level where 

65 per cent of the ohildren ot t.bat age were successtu.l w1 tb 

it.. An obvious suggestion pr~sents ·1tself. Rather tba.1f 

adapting mental tests for the blind - if there mu.st be such 

tests - from mental scales for the seeing, ~be mental develo.p-

mant ot the blind ohilo. must be stud1e<l in relation to bis 

social environment anO. a sea.le or mental tests formulated on 

th.at ba.sis. ADY other methods Will be liable to errors of 

stand.ardi zatio n and may be cri tioi zed on the grounds of laok-

ing scientific e.pproe.ch. 

/\re th.e home and aoois.l environments of different, blind 

· ob.1ldren surf ioiently similar to warrant a uniform mental 
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test tor all?· . As .tb.e blind ~~e a ·hete~og.en$ous, rather tban 

a · t:u~m.ogeneous, gr9up .tba ans\v~r ·'is in the negative. Blind 

subjects differ am;ong themselves :in ,tb.eir:. a~qua1n,tan(le > witb 

their · erivironment, bo~b o~Jective and -_social. _. : 'rhey .. ·differ 

~n k.no"l.~dge .. ()t verbal meanings ~n .d in -mantpo.lation or their . 

environment • . A "wide variation is round. emong blind :Cb.ildren 

who nave brothers and . sister~ and th.9se wbo have . gro,rn up 

~ntirely among l\dU.lts • . Jttoreover, in any class of defec.tlves, 
. . . 

the olassifioation_ is usually _round to tak~ in _a great many 

ot.ner defects.. In arranging a. uniform mental test tpr the 

blilld it is impossible to recognize all these physic.al and 

environmental factors. 

A particularly striking example or a. case in !7hlob. ap-

plication ot a unif orin intelligence test would be valueless 

.. is tountl in "A Oas~ _of Retarded De~elopment in the .Bli'ndtt 
. ~ . - , •. . . 

(12a, · p.· 188) reported by Cutsforth. '. : Bert, par.tiaJ,..l>': : 111.i~d 

from birtn,. was cared for by his p~ent.s, - wbo r~tttf3ed to · · 
relinq\.ltsn~: oare or · him ~ . and did riot see the insid,e of a 

school room: until be was 24 years old,., when be: ,1a:s sent to 

a special instti tt\tion. At that t1trte. b.e was more help.less 

and unadjusted . to his oondi ti on than those wb.o bad only 

recently lost their. sigb.t. His appearance, manneriems arid 

general bepav.~or were most objectionable • . . He .had many 

phy s1oal defects. as well as speeob defects. He was solitary 

and unsocial and. showed little interest in b.is ecnool work; 

he did enJoy reading, employ.ing what li ttl& sight ·b.e possessed, · 

and playing th.e piano. On tne Hayes teet 1 ne made a mental 
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age of 11 years and 2 months. _ Hi.a ability was best in rote 

memory and verbal prooessea; he f ailett all tests requiring 
motor co-ordinations. ou.tsforth. believes that. it does not 

help to understand Bert• s contU. tion merely to classify him 

as feebleminded. Bert must be studied in relation to tne -

environment in which he grew up. since the conditions of 

social environment determine the development or al~ phases 

of peraQ,nality. His home tailed to produce ~wo vital con-

ditions; it tailed to· provide objectives, attainment of ' 

whioh would hava expande·d his environment, and it tailed 

to a~low stimulations to occur whioh would have made it. 

possible for:, Bert to perceive objectives e.s remo.t-.e trom 

his immediate el tuatlon. · 

Tb.e only probable just,ification ror a. unlfo,rm mental 

test would be on the assumption. tbat,a majority-of bl.ind 

children now receive educational \raining in special classes 

or inst1 tutions ror the bli.nd and t.be .. t. this training is 

surtioiently similar to offset early environmental variations. 

However, the practical valu.e ot I .. Q. ratings for t.he · 

blind cannot be denied. An intelligence.test for rating 

tne blind within their own group would certainly otter ad• 

vantages to eduoators, although its usefulness. in comparing 

th.e blind with the seeing would be .doubtful. Tbe I.Q. rating 

supplies an objective criterion of judgment, as opposed to a 

subjective judgment whioh. is always more open to error. 

The Hayes Revision may also be criticized for its ex .. 

tensive use ot verbal tests and exercises. cutstortb. (2.Ch.I) 
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states that· the verbal-mindedness of the · blind has · lo:ng .·· 

been· recognized. He · discusses verbaltsm · at length. and· 

points out · that ·many .; words, especially abstract words, . ~ 

ha'Ve verbal .- unreality :for :t:h$ :blind ·child. Bnt · verl>alism. 
·_.f :. 

Ct\tsforth ·says, . will · *-organize the : child• s f'lr·st ~ocial 

responses, . and will> encourage the use of vocalization for 

self'-stimula.titrr1 • . At -a· later stage, ot development_, the 

· _ onild · wil~. reprodu.oe this cons.tant oonvers~tion for himself' 

·in the -form· or meaningless Jingles ·and nonsense pbrases." 

As a sooi e.li zing factor, then, verbal1am has its uses bu.t. 

as a basis or ·:judgment "Qf aohieve.ment it is liable -to errors. 
Too orten·,. tt:ie. blind obild, having ad.opted· the speech- of 

hia seeing t.eaoners- and conipan.ions, will us& words tba.t 

are me~ningless · to.himself. The.examiner has no objective 
ori teria· for knowing wbe.t content of tbe verbe.l answer is 

meaningful to tb.& -subject so the value of such an · e.ns,.rer : is 

doubtful. It follows the.t with the inclusion of too ni-any 

verbal tests in the Ha.yes Revision there are too few manual : . 

perrormanoe ·tests. 

rt. was suggested in the · special sutdy of coins under'" 

part V that an effort should be ma.de to keep the items ifr 

the menta.l test soales abreast of social changes. There, a 

boy ?Jho laughed when given a silver o.ollar, saying that he 

had. seen only three in his lite, a.nd a girl •1ho identtried 

the clollar a.s a "compact" we-re cit.eel •. An add1t.lona1. case 

point,s out this necess1 ty. In ·yea.r X: 2 in Terman (10) and 

in yeer XII: 6 in Hayes (7) ie looated. the absurdities t,e 'st ... 
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The .subject is asked to tell. wb.at is toolisb. about five 

dif'f erent statements, one of which. is 1 There was a railroad 
' • ' ' ~ '· ' . ~· .· 

aocldenf,· yesterday bat it we.s not very serious.~ Only 48 

peo,ple were killed.• one 9-yee.r..:.old boy. replied., ".It. mesrt s 
·,·.:··",.· .. : . ·: 

it• s just ordinary because people are always getting Jdlled 

every day." His answer is another el!ample of tbe ··Change 
.. 

ot the times. He bas· grown up in th& midst f?f a so.oiety: 

. whose newspapers report dally a. growing number of automobile 

and airple~ne ratai:tties; consequently, be attaches less sig-

n1f1oanoe. t.o the loss or tiuman ,.life. 

In connection with the verbalism of blind subject~; .. it 

was noted th~t the ~eeing obild. blindfolded.· tended. to st~~.-
' ·. • . ; . ·. ,.·-··.-···" ' 

ul.a.t.e · b.im self by. talking and to give more irrelevant. a.newer a 

than when allowed the use. of Visio.n. , Tb.is tendency wa.13 .ex-

hibited. most clearly in. the test for naming tb.e ~a.ys o.f .. tbe._ 
' ' 

week in year VII (7) (lO)··~a finding rhym.es .in.year .IX.(?) .. 

(10) •. seeing sub,jeots . blindfolded were inclined to continue 

to repeat the days .o.f'. the week ~ver an~ over until stOPP.~.d 

by· the. examiner; similarly 1' tbe key wo!'d tor rhyming. was 

changed inor~ oft.en. As an example,· ~b.ymes for •day" be.came 

. ray, sal', sun"ay, Monday 1 candy, sandy., and the like .. 
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Data gathered itl' this study 1nd1oate . the to~lowing ·• oo~­

olustons concerning the. Hayes Rev1$ion tor testing b~intt sub-· 

~· GOt.s: 

(1) Tbaft \he H~yes RevUdon ot t.h~ Terman-Binet see.le 
roi:- 'tt11nd subJeots la a.tand.a~dised on the. average 
12 + I·Q• point• above tthe Terznan~ainei scale r or 
seeing su.bjects. 
(A) D1stributlons an4 11oa\tef show the Ha.yea scale 

'o be stAndardi zed higher \ban the Terman 1~ 
both the .. lower and llpper age levels •.. 

(B) aoin blind and seeing subjeets t$nd \o have 
high.er I.Q. • s on thfJ He.yea scale than on tb.e 

· , Terman scale. 
(2) That transposition or \ests trom a lower age level 

in the 'rerman so ale to a higher age level in t .t)e _· 
Hayes soale gives arbitrar~ly a sligbt advan~age in 

. '{-;~~ ~ 

I.Q. to t,ne Hajes subjects. 

(A) .oompartaon ot l•Q• •a obtained aooorcling to: Hayes. 
and Terrnan soor 1ng snow this inarease in I.Q. 

tor eaob subJeot t.o a\ve:rage 3.85 I.GI' points. 
(3) Tbat oompensation by raising the psyob.ologioal. test 

soores of the blind is net t.ner Justified nor to be 

des1red. 

(4) That a sat.isfaotory 1nte111genoe seale for the blind 
aannot, be. adapted trom s1milal' scales. tor the seeing, 
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for \he environments ,ot the bl ind and st:teing. are . 
. . - . - . : .' : . - ~ ' 

too diss1m11ar .. 
. (6l - T:bat a uniform mental·. teat ror · ~1 blind $nb~eots ·. 

is or 4ou.b~tui value, dtta to ,.wfde environmental 
: . - ; . . ' ) ··; ~ , ' . ," . ' ' '. ' ' - ' ' . '?' . ' . . ~ ' . ' 

var1~~1ons wi :tn~~ tnt gi-o~p, 
;_ :·. ' . ;. ; 

' • ' 

,(6_) Tnat th• aayefj R•VlsJ.on may b$ oriiioitUH\ tor its' 
' - -.- ·, ' • • - t : • ; - . . • ' - • - ._ ' • . - • ;· ·;. ' : .' .. :- -. ' • • , • -~ • • - -· 

extensiVEl \l.8Et Ot Verbal f.este ~nd e~eroises f Wbilt. ' : ' ... ' . . ·,' • ·, , ' ' ' . . . 

'too tew manual p•rtorrnan(Je. tests are included. 
, i • . ' ~ -- . _. • ; ! .. . . 
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APPENDIX 

In the . followi:ng · group of ta.bles will be found more 

detailed: data supplementing. tba material .already presented 
" 

in the disaussions ot experimental results~ 



I. TABULATIONS OF 114 SUBJECTS AND THEIR I.Q.'S 
,' 

FOR F·msT SERIES OF TESTS; STATE SCHOOL FOR BLIND, 

KAMSAS OIT'lt KAltSAS 

TABLE I 

12 Su.bjaots Sbowing!norea.se of More Than 5 I.Q. 

2 

Points on Terma.11 Test over Hayes Test 

subject 
R.B. 

D•B· 

E.K. 

D.R. 
J.s. 
L.s •. 

Mayes I·G· 
1.31 

116 

102 

103 

118 

104 

. 71 

. 113 

112 

91 

106 

95 

Teman I.Q. 
139 

122 

108 

109 

127 

110 

?9 

120 

122 

104 

113 

105 

Ditterenoe 

8 

6 

6 

6 

9 

6 

8 

7 

10 

13 

'1 

10 

Average Diff erenoe - 8 



·TABLE J:I. 

37 subjects .s.b.owing Same I.Q. on .Both Hayes and 

Terman Tests within Spread of 10 I. Cl· Points - 5 points 

up or Down. 

3 

subject Hayes I. Cl• Tarman I.·Q· Difference 

D·A· 121 '; . 120 l 

M·A· 107 108 1 

G.B. ' ' 106 io7 · ·--·· 2 
~.-. 

L.B. 113 108 5 

T.B. 117 115 4 

E.B. 94 92 2 

a.a. 101 lOG 5 

a~·o~' 7'1 72 5 

D.O. 13 70 3 

P.G • 80 78 2 
.. 

A·'fI· 95 94 l 

C.H. 118 118 0 

I.H. 100 100 0 
-· ( 

A.J. 122 122 0 
w.J. 118 ila 0 

D.K. 113 116 .. ·3 

s.u. 103 98 5 

B.M. 82 '78 ~ 

R.Y. • 93 SS 5 

R.Jlo. 115 114 l 
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TABLE n (Oo.nt) 

., 

subject, Hayes I·Q• ··Terman I •\t• Difference 
R.Mu.. 109 108 1 

T·M· 116 114. l 
J.M. 116 115 l 

v.N. 66 65 1 
o.p. 99 100 1 
Vl.P~ 75 '11 4 

E.R .. 104 100 4 
D.R. 60 56 5 
H.R. 82 79 3 

J.R. 96 99. 3 

L.s. 104 104 0 

•. s. 78 79 1 

L.T. 99 100 ·l 

J.U. 112 108 4 

A~W. 94 91 3 

J.w. 63 65 2 

A· Wy • 109 107 2 

Avera.ge D1ff erenee - 2 4-



TABLE·!II 
66 SUbjeots Showing Deorea.se of More Tban 5 I.Q. 

Points on --T$rman Test ··-over ·Hayes 

· _ subject 

I.A. 

J.B. 

w.-B. 

A.B. 

I~B~ 

a ·.B; • . 

E•B• 
M.Be• 

v.B. 
o.a. 
H.O. 

v.Be. 
O .. Bl. 

J.D. 

Bayes I. Q• 

71 

as 
1:06 

118 

117 

. 73 

92 

119 

'16 

13? 

100 

126 

120 

59 

118 

109 

119 

81 

?9 

104 

?9 

113 

Terman l.Q. 
60 

76 

96 

102 

107 

65 

86 

101 
·t)Q 

117 

89 

113-

113 

·52 

107 

108 

100 

75 

59 

84 

83 

100 

Difference 

9 

13 

11 

16 

10 

8 

6 

18 

16 

20 

11 

13 

1 

·7 

11 

6 

19 

6 

20 

20 

16 

13 
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TABLE III (Oont) ' 

subject Hayes I•Q·· Terman I•' Q •' Dlff erence 

M·G• 87 ?3» 14 

L·H*· 106 *12 34 

c .. a~ 107 87 20 

N.H. 116 103 13 

K~H· 115 108. . ' 7 

R.H. ·107 89 18 

Q'.H. 130 107 23 

v.r. 106 87 19 

J.J. 72 54 18 

R.K. 113 106 8 

W~K. 100 90 10 

H .. K. ?4 G? '1 

W~Kr. 92 84 8 

J.K. 72 61 11 

V·K· 95 89 6 

F.L. 107 100 ? 

T.M. 115 101 14 

F.M. 107 101, 6 

E·M· 81 5G 26 

A.M. 126 94 . 32. 

L·M· 137 119 18 

E.l!. 82 ?5 ? 

C .• M. 108 84 24 

o·.Mc. 115 106 10 



subject 

J ~M. 

D•M~· 

E.N. 

u.o. 
M.o. 
r,,r ~p. 

W.R~ 

L;.S• 

A·S• 

I~S• 

R• s·. 
J.v. 

L•Wa .• 

S•\V.• 

. ' 

TABLE III ·(Cont) 

Hayes I·•Q~' 

95 
. ·99 

112. 

112 

94 

100 

91 

131 

109 

118 

110 

111 

143 

115 

120 

1Q4 

107 

80 

107 

Terman · I•Q·· 

79 

81 

105 

93 

84 

6G 

85 

120 

100 

107 

69 

96 

126 

100 

91 

94 

86 

?4 

100 

? 

Difference 

16 

8: 

·7 

19 

10 

34 

'6 

11 

9 

ll 

41 

15 . 

17 

16. 

29 

10 

21 

6 

7 

Average Diff erenoe - 14 + 



8 

II. TABULATIOMS OF 54 SUBJECTS, AND THEIR I.·Q. 'S 

FOR SF.COND SERIES OF TESTS; 

. TONGANOXIE, KAN., GRADE SORO-OL 

·TABLE IV 

6 subjects Showing Increase of Mora than 5 I.Q. 

Points on Terman Test over Hayes .Test .. 

subject Hayes I•Q• : Terman l·Q· Difi"erenoe 
F.A. 73 9'1 24 

L.G. 77 92 15 
J~M. 139 145 6 

R.Q. 84 107 23 

D.R. 67 75 8 

T. in~ 120 " 127 7 

·Average Diff erenco - 13+ 



9 

'· ,· .-. 

26 subjec.ts Showing Same I.Q. on botb. Hayes and Terman 

Tests Within Spreao. of 10 I~Q. Points - .fi points ur . or <lown .. 

subject Ha.yes I.Q. Terman I.Q. Dif f erenoe 
!'I.Bo. lOS 109 1 

l\!.B. 112 108 4 

W.B. 7& 81 3 

c.s. '11 66 5 

o.o. 104 10~ 5 

s.a. 74 '17 3 

a.c. 83 82 1 

E.c. 95 ! 95 2 

r.n. 61 59 2 

M.F. 123 123 0 

M.H. 86 87 1 

M.K. 100 103 3 

D.l\,. e:' 87 3 

F.K. ·81 82 l 

B.L. 97 95 2 

O.L.,. l~l 120 1 

O.La. 88' 85 3 

D·L· 141>, 137 5 

L.L. 60 58 2 

D.Lo. 63 64 l 

¥'. .\!. 107 108 1 

J.N. 106 102 ' :5 



Stlbjeot 

n.w. 

TABLE v· (Oo-nt) 

Hayes I .• Q• 

64 

67 

76 

67 

67 

6? 

80 

'11 

10 

Difference 

3 

0 

4 

4 

Average Difference - · .2 ~ 



IJ.'ABLE VI 

22 Sttbjects Showing Decrease ·of More- Than 5 I. O· 

Points on Terman Test over Hayes 

subjeot Hayes I~ Q _~ Tarman I.Q .. 

I.A. 105 98 

R~B •. 105 92 

c.a! 85 79 

v.a. 102 88 

n.n. 112 104 

A.F. 83 77 

rl. H •. 116 108 

D.K. 114 100 

M.E. 68 55 

B.L. 83 '74 

E .• L. 100 88 

R.¥1 • 93 81 

O.M. 111 105 

D•M· 123 101 

u.u. 122 107 

H.-M. 119 100 

E.M. 108 95 

E.P. 113 107 

H.R. 99 93 

(}.$. 112 105 

R. '1iV. 138 132 

L.W. 127 120 

Average Difference 

ll 

Difference 

7 

13 

6 

14 

8 

6 

8 

14 

13 

9 

12 

12 

6 

22 

15 

19 

13 

6 

6 

'1 

6 

7 

- 10 + 



. \ 

Namber of correct Det1n1t1ons Given by 53 snbjeets 
· ·. on the vocabulary Tests b1 Hayes and Terman Soales . 

12 

su.bject Hayes Terman 

F·A· 12 l? 

I·A· 18 12 

.M.B. 20 22 

u.so. io · 14 
o.s. \ .. .._ 6 6 

w.s. 0 6 

R.B. 26 24 

o.a. ' & 

s.o .. 0 3 

o.o. 9 8 

a.a. 0 6 

v.o. 16 9 

E.o. 13 9 

D.D. 20. 21 

r.n. 10 10 

A·F· 17 12 

JAJF· 21 26 

L.G. 0 3 

1! .. H. 0 6 

a.a. 10 6 

v.1:. 15 12 

D.K. 16 14 



13 

TABLE VII (Cont) 

subJeo\. Hayes Terman 

D.Kn •. 6 a 
p.K,. $ 5 

••~x. 10 10 

B.L.• '1 11 

C.L. 21 24 

c .• La. 14 11 

B.La. 13 15 
L.L. 8 13 

D •. L. S3 28 

$.lu 21 l? 

D.Lo. ia 9 

J .... 23 25 

R.Jl. 7 ., 
0.1. 26 21 

D·M· 17 12 

'M ••• 17 11 

a.v. 11 9 

••• 1. 12 10 

J.B. 14 10 

E.N. 10 13 

R .• o~ 0 s 
E.p. 20 18 
w.p. 10 7 

w.a. 10 6 



snb3eot 
B,•R• 

J.s. 
F.T. 

T.w .• . 

L:w. 

Hayes 

20 

8 

19-

3& 
la 

16 

4 

14 

'

1 Terman 
. , .· 1,' •. . 12 

6 

18 

. 51 .: , . 

20 

15 

4 



soaring on Oompar1.s.on Sb.eat. tor> 114 Blind subjects. · ... ,.. • ..... ,, , __ ,_ '· • '·- . '·. • • 

Sltbjeot 

J;;B;. 

D·Bt1 

a.s. 
v.s .. 
A·B· 

L.J:h 

E.B. 

v.a. 
n.a. 

Bayes scoring 
121 

9'1 

81 

117 

88 

102 

132 

100 

63 

101 
87 . 

118 
112 

122 

'16 

109 

114 

93 

129 

109 

122 

Terman scoring· 
i1a. 

~' 
65 

llS 
. 84 

100 

127 

97 

61 

100 

85 

113 

108 

11? 

72 

105 

1-11 

89 

125 

105 

118 

16 

;\ . 

Difference 

9 

3 

19 

4 

4 

2 

5 

3 

2 

l 

2 

5 

4 

5 

4 

ft. 

z 
4 

4 

4 

4 



subject 

L.so. 
E.Br. 
B,Q, 

R.K, 
v.au.. 
o.s1. 
u.sa. 
a.co. 
o.o. 
A.o .• 

G.D. 
J.D. 

E.E. 

P·G· 
ll·G· 

If. Ga. 

A·R· 

L.H. 
a.a. 
11.a. 
o.ao. 
x:.a. 
R.H. 

TABLE VIII ( Qol&) 

I:tayes scoring 

106 

92 

53 

109 

107 

110 

78 

as 
'11 

75 

73 

100 

'19 

109 

f'/6 

110 

82 

94. 

100 

101 

117 

121· ' 

110 

101 

Terman scoring 

103 

89 

51 

105· . 

103 

107 

74 

85 

69 

?l 

70 

97 

'77 

' 106 

74 

105 

'19 

88 

96 

97 

113 

117 
108' . 

97 

' 

16 

·Difference 

3 

3 

2 

4 

4 

3 

4 

3 

2 

4 

3 

3 
.H 2 
; · 3 

2 

5 

·3 

6 

4 

4 

• 
4 

2 

4 



subject 

\ 

W~J •. 

W~K.'' 

B•K· · 

O~L. 

L•ll. 

17 

TABLE.VIII (Oont) 

Hayes scoring Terman Sooring · Differenoe 

59 · 

125 
10&:.· 

122 

67 

11'1 

88 

117 . 

lOS· 

'18 

97; 

67 · 

84 

105.' 

110 
99 ·, 

75 

113 

108 

?9 

131·. 

?3 

126 . 

90 

a1 · 2·: 

122 3 

101 4 

112· 10 

64 ~ ~ 

113 -~ · 

. 95.. 3 

113 . 4 

101 7 
74 . 4 

94 3 

6~ 2 

Sl ' . 3 

102 a 
105i ·. 5 

' 
95·. 4 

71' 4 

108 5 

104 4 
76·. & .· 

127 . 4 

10 a 
121 5 

87'' 3 



J.Mo.. 

D.M. 
V.N. 

E.N. 
D .• o .• 
M.O. 
M.p. 
(;,.p, 

E.R.• 

D.Re. 

J.R. 

L·S· 

'!'ABLE VII.I (Qon\) 

Hayes soorlng 
121' 

!17 

105 

113 

117 . 
96 

117 

108 

84 

65 

10'1 

113 

88 

92 

101 

'73 

84 

105 

55 

82 

109 

87 

118 

102 

Terman. sco~1ng 
117 

73 

.101 

~10 

108 

93 

108 

104 

Sl 
62 

104 

108 

86 

90 

97 

?O 

81. 

101 

oz 
'19 

105 

83 

115 

100 

Diff eref?.oe 

4 

4 

4 

3 

9 

3 

9 

4 

3 

3 

3 

5 

2 

2 

4 

3 

3 

4 

2 

3 

4 

4 

3 

2 



Sllbjeot 

I .•S• 

L•Sk· 

M•Sti. 

J•S~ 

R•S~ -. 

J.u. 
J.v. 
E-W. 

L•W"-

L.V/a. 

v.w. 

s.w. 
L•Wi. 

J .. w .. 
F•V\fr• 

A.Wy. 

TABLE VIII (Oont) 

Hayes .scoring 

108 

103 

:76 

108 

117 

105 

92 

100 

117 

152 

112 

110 

104 

109 

78 

101 

103 

88 

61 

92 

103 

Ternuan scori' ng 

104 

99 

?3 

104 

112 

101 

as 
96 

114. 

126 

108 

107 

100 

106 

:75 

97 

100 

85 

60 

BS 

·99 

''19 

l>itferenoe .· 

4 

4 

3 

4 

5 

-~ 

4 

4 

__ 3. 

6 

4 

3 

4 

3 

s 
·4 

3 

3 

l 

4 

4: 

Average Difference - 3.85 




