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olua1tieo.t1on, homiiJ :r-0<11n nu..,:,mer. lot t.or g.ini,doa in OJ::1.oh ,it 

iu-e rote~ to a1 i"ncrtot"S Li tho M~1n.al.) ntGa3U1•i.11t 1:'.l:tl.ii,tl.J.\(~"$, 

:non-l~iigo, totiu titenttll faocora, antl tou:- otliat" intolligenoe 



u 
:t~:u,toHJ a,pat,1.1,l ~at:t~• loi14ill NJQtlel'dr~, m»~r!en.l 

~QllS.ns• aild Ye-~l 90D48Pff • ':i!:a.ua 19-,15 ,t~da tl..­

~•Ul&~• (lUOr\t.a:t• -~!»bla or l~•· )\QlpW~•­

im.4 ti:.}1),oJ. un1-4 ~to.NJ t,ba lat,..- 'two bfl1tli uud. 111 tr:d.a 

inv.t1~tl.on. 'k'bo ot-ha tut-o• oi' the toot w1tl1 ,'ii!ch. thiB 

atud:, as o~•~ na th.a _,at!"11 i•l.•~.t~wbt~ ~•od 

in P•re«.1:ttloo. ·~• d.t•t101, ot" tl:MJ b1tl.U tg••• quotiatiH 
,.-~}/' ·1s...,. t,...,. .. -... s1-.. t,t,,.,. •·-"""' ___ .. _,,. l 
''·•·--., 1.1~· · SJ~ ~I i,u. 'lil'W'A.'41 .,.,_,g,...., t 

~~-!AA VU iv:lr,iWtit .. '(Kt 'to ~a~1 l';m;P·U lit the S.~¼le. -~'1l0 t•at 

-. -.d,:d.1\latc,red aco.i:;,~~-1».I tb.• d~t.lo-u in cb• teat 

i~t'1. 2 ~tbo P"t1'11 _,, t 1.~ ~ •top *t,ob ~md the blt'10 

r.oo.Ntad 1n t:ttm.lteJJ 4Dd htmii~:ihth li~ ~p:11 O<::itijll.ertld 4 

;11diuzu~ ot tb::t,ve t.p.1.t'il•• tt tM ti.-1.ala an nc:it tu.tr1o1etntly 

OOJl.UiG~ant, G. tt~. tr!.-;t. WU s{V&._ 111be trwa -~~ 

1..-e,oi"dod 011 th,o f"ile ~ c.lt ~ P"tiU 1tl. tho ~~ fti v.i, 

tho 1\ii--at ti•1d bo~t 1.\t lbe top tit thit list to OMblG qu.1.ak 

i11~f'~rffl\Oo \11,,_, dna-ftd.nlns the l.•~i~ ~li(.. l!'b•· tea• 

S.00):f(t WY ~-- ;tto:r· -· r-ru.1>11 ~ NOo~ed.. i\lbaeq-a~l:,, 

the loa~~ :tnd.ex 01.~ oaiob 1~1Pll wa11 ~lto o~-tpttted a.rd 

"co~. 

ls.,. '?• 33, App<md.~ 0, ~• 6. 
~ 

'·a• l)• 32, A~b il, !)• ), 



12 

(l) raat!ne OOli:tputt,J.t1on tncility• (2) $}1.lN&ptii:::iti o!' ribi.lt.f."ilO­

ti(>11., ~uid (3) px~ihlmt1 sol v~. ':'ho 1"'0:tiilf; wait r~PGatei:l by 

·tho 1,;;t:110 te,uihera m·.le ...,..k lat.Br to :p$1'tJY1d.& ii r::7i&in~ .tc,r 

oheolti:ru; the l"oli~bllity oi' ffl10 ~t~ .f!.1".t*¼u. .il tabulati011 

of t'b,&ae t'WO NtlrijJa is ;:·:1rr.toelltl(.l bi ·\1ablo I. 



13 

COHPAHIS 

......... 11 lld illl .• Olllit .. •• - )I~ .. - .......... / ...... --!~ • •, 1'it _. _,,..1(1, ,m ,-,.,,. ..... .,,.,,....,., 
Sooond ~-ting 

•• fsfthlil" ... 

0 1.00 2.00 3.0,0 It, .• oo r' 00 .:.>• 6.oo 7.00 
r1r1t to to to to to to to to 

Rati11B .99 , 99 ,.... ; 2.99 3.99 4. ::.99 6.9<) 7.99 Tot,.ll 

0 .. .9'-,) 0 

1.00 -1.99 s 2 l 3 

2.00 -2.99 l ll r' 7 l"/ 

3.00 .. 3.99 3 9 6 20 

l~.oo - '• 99 ... l J}• ',r L 19 i.,r 

;;.oo -5.99 l 19 l ;!1 

6.oo .. 6.99 l J 2 l 7 

'fotala 0 6 16 11 2J ~?6 3 l 92 

*rlle aeorea for f1 v• pupil.$ ·~"' •f.1Gn t"'at«l tr1 thou .. 
tet1ollo'n \:'IO:r& within tho 1.00-1.99 iuterval on both tho tirst 
and aooond Nt:tnga. '11ho ratins 4ooNa £o'f! two pttpUs won 
within tJt1• 1.00 • 1.99 bitowal on t~ tirat Yfati.'lg but, the 
nting aee,-., tor th.0.10 same two pt\p:tla rm th• ao:o,1tid n..t100 
weNt w1 thin the ;:1. oo - 2. 99 1nterVQ.l .• 



lI! 

i:;n:11a ~~ 1a dffoto.1 to the 1~.ut,a.t,!on oJ: tbe 

data.~ Q!tl.1'7108 of: tl'lfl'.ao &ll.:t, ~ i.tltOut :t:,~-~t1Qth The 

~at1ona ii,vtm _,,.. ul. ,...,.011 i:";1Q ... ~ ooott1-

~1ontu1 ot o~t1~ 

~b~ al. Hlt\14~ !.~ ~ :~Ul ll9DI! sat 
f4u.ut: tr•i•'l• l.1!ll't~h (r~l~ mAli1111ttttai1· ft .---,. i~r~ble to 
... :"'Ul',II •• -~ ~ • ·~ ~w• 
1~'ll$ ~ °"~~on. u.tag tu tt1tml ~l•~ hetWGell t.be a\eaal 

Sl:t;~ t,Q't\:.\l. ~tal ta~'°'• b\'t$titlli,&e.ft3.o q .. 1iot.1,~nta. It 

al.$0 Mtm-1 l"Otuio~ble t(, e~tll'O th.a .t':tft.tt trir~s of t.h1:1 

;;!ld5(\-t ~i'ii"if;;sly rn.,,ok Toatl v1·tb tbe ~™lk\ ~l:~.li'alJ~ .~ 

st aara. ~~r.X ·tt.J~ t,~ t~tot,.,. !1t.:;GJ.1~ quo·u1ellte. 

~w -~ Y~ .l\aal( i".112. uo<,)~ ttn~l the •r.~.tiLll. 

Nlations tMtov- r,w4•1Hutt$.l_,11 w~ e,a~tod ~. z f'0U1li 'to 

bo ••2'7f,>-• ~10 i~~. ¥f~iJi~l .!Is~ :j1'2~~ 8CCl"4lD ft., .. $() WON 

o<.n,wv-elat-1 'fdtla ~ totl/ll ~tal faotm•1 tnt~lli.:'.t·aru1e 

qu.uttentut and: t toi• to bu • .195. 11~--• d~tb:i ,~ aho~ 1n 



of th.a H&~vm.tb J!~ 1&0,J1 ~ ~ th• tl1t~ tllifiil~\l taio~;,QF. 

i.nt,Q111.g.,_. q\lOt.1.SU .ad ,l MB ft'illntl tto " • ~11 ll, 1tt1ob 

ia •l1ov.n1 tu T&blo rn. 
On t1- ~~• ~1e41 b!Mt ~atioii t•.214) 'bc1ti\fftn 

tho aoo-.. 011 th• ~ F&a.\X &ta "!'al Qh4 the 9~~ 

~~ JU! 9,£. 1--.. ~._~ ~•t1.i ~1-t10'na ractoi-

lwol, tho .tn1-.m, w.lu. fa, &. •~ .,e,q. alt th.a ~ p~ oont 

l~vt1.1 fi?ha G~a1,t1ou {-.19;1) b4tw~ t~ soowa on tho 

;~ u~ ~s. ~, t'"4 t110 ~ !li~i,:SJ11f1a 

tient• wu su,, at~it:1.at1'"'1.ly •1SQ1t10Wtt at the :tive p~1? 

cont ltrt:el, th.• ~Wnt'Zl val'4e J}or & be·~ .1.9:,: ae tn.. .rtv• 

por 4ti'lt l•Yfll· '.f?l9 oo~.i.at:ton (-..21.G) b.tWMB th.e MON4 

Oll bh♦ t~•t ·tr!.$.1. o:t t:h'G ~t ti.~~.·.···.·.'!! m .. ·.~ '~t ~ tbo · · · .~u· •t ~ ~ 1, ~• ·1 

::~!:!d:1. ~Ith. 31\d~-fom.. .'·~-- ot ~al'. tm!.. t"!'-:. tot~ mlUilQJ. ~~ •141111 •••I..,.~,~~ a'{lliliMfu• ~ ~ ;m ·~. 

1nb«l.Ugenc.• (lU.Otl-'# _. akttta:tta:.\11.y o.~t1,._t 4t t~ 

t1v:" pe,-. o~, lovol+ 

1111.~sar~ 9'. J&ta~ ~ ~t~, .1a~ww,, 
~. ln o~r t,.'.'.} ~'°'•J:'<t~n.o ~'beth,(~• tfho l u~~ttna .t:rkb2:x 

waa t'&l~ted to nffl\fflll"Q(t tnt~ll0ijtJ,.1·ll ab'.tli ty, ao~i~l,1b!t\'ru1 

---
~o.TlOttt tl. Ce-,~ll., 11 '!5:~ Poi-.-er1t; ~¥1 ;; t'~JJtnt l',,ttv1;.ls 

,,z Mgn.1..r1o~o to1• th• Oonela.tion ooe.t!'i.c.l•nta. • 'tl~blo 9.1, 
:~.·~ .. $. Fi!StB .of ·~!l!f t.J.v~l $t';\\\ti. ~till•.· (:Uaw t(ot"in Jobn ~ ~ .~·. I....-- ••••f·t_~ - ~ .. OI '!I Milli!?~""'""""""',_ 
~1.L4.,., " , (.)QS, .uw .. • ·vi~h lh · · • 



riatb.fll raotQn 1:nt•ll ts••• q;uottet•• t:tt~i~ tt'lta~ll1• 

~ qunt1<m:ta, ~ the spatial ~attOM ~tl• of the 

OJ!i\lt.srala ~- flt! nt ~ldAl ~'Z u ~ 1n 

'2~bl• ff•, 

At a 1.'~4al ~ to -~ pPobl• Gf· tbla 1~, tla 

oor!l•l~;t!on botwa t~ leuintns tud.oao ll.w4 Mle tot.al ~at 
.rutf.1ft 1nte111e.-.e quots..-a •• tO'W'd to b• .... 19S t .096. 
~I oo~atlon ,_. ~I :ttt&tkU.oallf' 1tlanU~ at the 

r1-.o !>$~ oent 1~1. 

be11,t_, tl-, Wfi l:l<i~lllt.t-od with bllll m',:tn-1,~ t~i.rtoi-x, 

iub•l.UgtJnOG (l;lot.1.-. -~. & t~ to 'b• -.ao t .099. 1fflitia 

oo~latt011 •• •e•tl.tt1oal.l1' •~1~ a:t t.t"1i tlw 1;,•11! 

._ lcnntl .• 

T"a 11pa.ttd wlatlou t•tOI" ~til,ea w•ro oCQ\tre­

lat-o4 1:d·t.h tllO 1~ ~- t-o !.4-tf,ty t.11.f# uiltHlWO ~ 

~ ~n: Yi~ ~ton ~-aid.mehiP«J atld & 1m.a t~ bo 

be .ooo :t .100. ~ ~ti.on. •• rtat attt.t1,a~1oal~ 

81$l1tlGMI:• 

~ l•~ 1-4~-. n~ ca~ated wttb t~ Bl~ 

&il>J.ot, ..,_ t. ·\lf!U· f"o'W'14 ~r~ b• .003 ! •0991 wtdoh 1e ~•o 

~n.t 1n 11:able ff• ~d.a oo~.ation -. not tf:bt~t.14t1oally 

a:lgnittoam. 



... ~~ ..................... ~ 
lbtibn 

!:l$ltSU:li.'GS CuN 

:r•oat a()ON 100 
!1pa.ti~l Holai-

t1ona !~tor 100 ..,. 
Q.. 100 •• 

i L:!L;:f ::' ! fil!SJ fl'£.,, 
''
1:'HIAL:J • 'i"IIZ ~l.10'.:.1A! .. 

:;J,.1(J'f;I1tlli}$ t'JF 
FeiUf '.:.:Sfil1 

( 

~~-~-. ''91#¥ lillrf Ill Ii,#~- .. 
!;le11Ul.fi 

l.,..10 + ')2:1 •4 

~-?rl+ 
l .;ro 

:t 2.1426 
:t l.O$'H 

17 

r •, 11:trjlllO~~~ Ml Ii .. ,;. .. ·-I-. •I -
&) :r 

·--,., ''>l ,r;;,.c;. 

r a6 ',)•r,t • • 
...... ~ 

l .,a l'Jt·' ..... '·:., 

... __ ,_ .................... , .... , _ ....... 1m ......... ~ -.----""""11'----• ... iU ... ., .... ..,, ... .,_ .......... ,,...,~~t""'~•'•,{l!lj~---·,..,..,.....,.l~' 
J:lut\bor 

01;uu:o.G 

T.&\miINO DivlJi:.rnl 
i\:m mt1m;?; 

~ j(f 'II litf •• o•~W""° Wt..,811 ·· 

0~0l"lUa ·:r•st G~de 
" il'••-~"fl ~~,IIIJt!.',,~r"'~-~ 

l'oL"lt 
Loarn.ii'B TotQl "'"" ·,.,n,.., J•·,·:i~·1·il 

,. 
' 

' ;!. <, Ii " AV@l'N.\(;0 lnio~ I. .i. .. , ·,. ltolatiou J..• ·.,,:,.. 
'/P'M .... ,~ 

'l\" ;,.j 100 100 100 100 100 -- 1.aa.t.c6 o6 '.l() +1 0 1"1 lO;J .19 ~l .E:J6 ~ l '?,~ ~ l3 + O'',•t •~t2.t~b .. -· ~:.. 1 •~"' - •.. :.,·, 
.6o SD '''1 10.5a 12.~ 21., ... . ~ ..... 

~ -.19:,±.096 • .210 ! • OfY.) .000±.100 .oOJ!H;f: 



SiutHa }">rfi)liJrl~/ ~~yru,e o.t the oo~liition oo• 

e.ffio1tmta oot\flten tl10 lo~:d.1:1g ind~tlti fine\ th,& oth,w nau~s 

<Jf \'Ytlp1l p~e)~O of tl1e total »a.~• lwi l""f'VO:Ued eitheX' 

ln,,i or ~~~tit1vtt ~atlon«1hip•, it waa decided to t~t• th• 

intelloctun.l :ra(rto?'-s, ::inob roltttionsh,1tl td(c~itt bEt ~1l&tlked U' 

the UJU•t:ustr:loted ,~otru :ra~~ of :100:rea wer& ut11!~ed iu 

ot:~~tix.is the e(>W&lat,im-a o.oett1o1J1nts. ':?t"lU ow.i:•elati .. ,a aio­

ef.t."1o1anta hlltN pi-.sent-~., the~OI-te. Weil ... btJ.600 t.m, t.1~• Uppe 

(: 0711~:\lI!:1 O!l OF l;P:ii1 ';''H1': L{f.:iWZU 
'.l?~EU'?;t•tiTV11~ PHH Ci:HT .,.u.,.i ..... .,,,.., """'""'•"'·""'" :m 
<,:01,\L ;.t~:ni.u,, .i"AO'l: r,ft.$ l'J:f~~ .• lGl~l:$! citHf!?Imf!J t/!j' ·:nn 

OALI'PCH!iIA JJ!Ol~•Pl'.fUi 'mS'l" OF !;~':llt1At !'f':l 

11.37 a.,1 



.n. W1th to~yi,.r.oit:,ht doti).~-11, {J't ~~1~1~, t;:1& !, 'V'a).1to .a 

22 • 9 \<tldoh. pvtt a -81$'lf.f'!.t.1~• t~~ld the <:k"'l:e !)Gt? oellt ~1. 

'I"lt$ cU,:tt~ be\m:h'.ln tllO iil't.t~~ 4-1Q.tiOM oJ: tlla 

oo;~ t~·JJ,-.t'tw pol' ~it .and ts,10 1r:i11~ ti~t:,-nvo ~ omit 

1)!' tho l~i~; :tn<le.K ~ .(>fl. t 'V!t.\lU~ 00$:~it:tod f'l,t' tilt.ta 

~!Ul"$~- T~ J~(}OO ltd.oh tJ1{~\:1t'ie~ (1 Ii1Q1.tf10l\rtt dU'J.'\1t•-'.l.O:O 

.tr1 vttr1.a:bl11t;y 'b~ ~he <'1:t• p(Of a~ lffllsl• 

~rn,o (.U.fto:i"OUOe in tbe ~ I. ~. n1! ti?l.o ~1p~ tuenty. 

t·tvo pox• o.on.t $.tld tlc~ li'J· .. 1&~ ""~•-•·-·~•b"'"'-·"~"' ·,~tt \\\ft\JJ 'i-• 7(,. 

':/1th t<i~y.,oif~ht ~;l;~•• r~ i"l~f~~.. t1hw ,i val.ti$ r:;.f t2d .. £$ 

dt.tf'(.,~ .. Ul:\(HJ w~uJ ,9!~. "!~d.:11 v~ltut ~'!< l, d.:;;;u tIDii c;i.,,,,. iil't slb·n . .ti"i ... 

am.1t 1wol ot eontS.~• ·"'ti bl\O ten ipe:Jt 0011t 1•"'1N'4• 

'':t'ilG d1tre1-enoe -t~l t:;,lu., 8('Ui~ dwiat iOlla OU 

f'lvc -~ cent •• .ltOO, ~ 1 ~u• or th1a d.1t,_ror•®O \J&I. 

l.l.9"1 miia'i't tloea 1l0':t gtw f4 •d~et:t..~1; ,\evetl c;,f. con.ftoonoo 

kt t}w tllil:>: t~" ~t 1~. 

lilt !{)U bet~l ! • l• ::»:t:l the lt:J~'.l~ 1nilQX ( .2e~tl ot tho 

t\~ twar:&1':J'-f'ivo pta- ~it t~ ti1.e oo:r.wlitt!.1)l'.t ~n I. ~ 



ao 
"" J/1,,·1 "' R of .621 \i/i'.l.tch 1a not .t"U:notton. '11h,:la e.ompui.;n,..;, o:n ~~ve a v. • 

,;) 

Lu-s• anotq:b to tndirllale 11gniti<IQllO~h""' 

Tho rela'bl.onship ~pi• wu oorltinod to t!ie lefl.min.i; 

lnd.e:w and. the total 1mH,llt~•nH qw,tients on the i?fl~ 

fi~!ia Ti~. gJ_ ~!ti~& fa'~tz without wml,Sinf~ ~ 

aoona on tho t•at etnoe ._. pa.rt •~ 0<1ntrlbuto to tlw 

toit\l !JOO,_..$• 

0 !'JiJPAR!!'.lOU O? 
'l11'f'::".J,fff"l• .D'IVS 

SJr.i,/:c'!AY-.1 H1:;Li\';,i 1 
ano::2-?•• 

4 • 'Jjl 1,.111 -·--
Spatial Holat!om 

~ SP 

r~r 2!S%. ~•g-o;l~-~ 22.; 
~ 2~~ 20.01., ;;,1 • -s. O -

-""""" ........ .. 111(1 

IAaft'd~ lndox 

~ aD ,... 

.67:t.012 .o6 .i;iu ~.003 
oft-• 028 ... ·• ..;.\ .14 .211 t. O()J1, 9 

•-~ -
The d!tteVOtleo ln ~ :rnoru1 spa\!t.ll NJlat1011.• or the 

~l' twei-,ty.fivo P')l:U oe:n,'t t\\tld. the lo•~~ t,11&nty-Eive p~ oeut 

,_ 11.20. wt tl:1 to~y.elt~ht doo-...• (}f trftdci:,_. tbe 1, value 

ot th1a d.tt.t,•Qrem• • 1.5). 'lbJ.a vta:liie 'Ear, A dou not g1vo 1a 

a~.tioant 1.,vol r4 oo~u."id~G i1t !!ho t1e1 !J@r cent lovel. 



ZL 

--------"""••----·-(,J •M11.1ifif-~•'-~•-•"l~"Hf,lli~~........,~•A,!lo,,l,lte,~ .... 

~Po~,l~ 

1.f<'n±.100 
l.~± .• 106 

.~ 
.113 

.61~.012 
-.Ott.,!.026 

SD 

.06 

.14, 
.1$0± .004,!; 
.1+21.! .03., 

Ul''PG,_. ,,llOnty.ttv. 1~~ ct1nii ~ th• l\,~ t~wen,:,-t1w per o~,it 

• .03. i:t1tlt tt:tVtyw.t~t do~a Qt ~et~i. ~ 1 'Ytil1-lu.~ n!' 

aign.1t1c.ant. lw•l t.4 o-at\tW•lell ~t tbo tat ]*'t ~. l•~• 

~\$ 0 • n, oe -- £'• 'b&'tw$11 tho UP!Xlllt tlfmlt,,...,t"!vc, 

~ o.d mild tlm '1~ ~,-.:rlve ~•~was .9ffl. :!!hiu 

cl.la. not i;ivo an aoeoptei:l lov.1 o:r a1~1t"1o~fh 

r 

.ooo:t.ooo 

.,;a3 t .oc><; 



!hvent,7-.t'!V$ per ,!)f.tnt !llld tho lowii111• tw.Jnty-tive t,e!'" Gent 1a 

.39. \l'ftth .fo~o.:f.g:'bt do~•• ot b&a1!01:c'l1 the ,1 veilue WU.I 

].)9l l's.Qt.,'9 ... ,~ ..,.... .... .,. ... ... 1-11..' 

22 

ew.c •. 1.--.: ... ~:•---. -...,.. ~•-

~ -'· ._ 1,owo_.. __.__,._, .,., ._. _. •1-\l• 1:r"nis did 

not e;iv• M: _, .. , 1 ....... crr ,..,..,.._.,.., ,· 
•· .U . .,. -.i. ,i.t>: Nstnot1ng the r~,g• ot .. !:10 

diotrl~to• ~ .....,.. tfffl lllllll11t:\I ~• -..-~ •:14 ~•~ 

~- 4M#. 11P~ ·•~ 1)--· tbe.·oOJIINloj .• ,. eo­

.a,.c.i •. 



IV 

It waa tu;ie •~1o ~-.bJeo·utvo r»:t tht.a atudy· bo ~~ 

conolu&1f1t• :t~!J'ijJ ~ le.tm~ bldmc. '.L~s ita& dona by 

ir1~~irl(; t.be dat4\ ~tied in Ohuiitiai- I?l• 

~JarSOl\to!OlUJ ~ ~. ~ogn.bd, .. "1i; ~w l"'oll~ 

u~10\la ~ llmttut'blONJt 

1. 1l'ba flt~~~• Wl.tded 1n this s:twy i?ltMI '' ~'Li!) ot 

t:>U"?il.a e,troll:od tn indt:wtPS.al. ~• a.t hlt• 'I.toa:t ~&r Hi!~ 

:¼1:,ho~l 1 ·r Jt-\1Jo•lr.)Q • !Olffl\\. 

a. :L1ho ltt1i>'t:fl.005 i.w•l 1n t~)flSU.ij~ tho 48.ta. 4~ 

~~ tri.~0.r..\-1~:~n~ :au, !i!J:: llti~ ~t.r; !ill~*$ ~\U:-tli• 

o!ontly- w11ll\bl• to be tumd 1n th.ls •~. 

au,.i on tl:10 euatiatl1etll flt¥UJ·ltl# in. th,:b, etud:y, ·tba 

tollowh\S Oc»lOluaioilS aN ~ffllbms 

1., ~• 11 l$'.Qla t.lc~lObli~ .-.at bet:we-.,, ta. etl,Q~ or 
t}.·. 1.0 ., ·~ . . · l\t~. tho. •. p.ii$lal Nl.. •tlt.1<>M. 
l~ . . •• 0" . · 1e, . ~~~,.iJSI ~ n-P ~ 
t/l'Qtwl'1t7' --- ' ···-- . .-..,-,----, 

1"b.o ~a:tion ~ ••271:;• '-tlffte.U tlrt.& i~ilt,. .!I."" 
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THE MIDGET WIGGLY BIOOK TEST 
FOR MECHANICAL ABILITY 

Plans for Making 
and 

Directions for Administering 
by 

Howard O. Reed, Ed.D. 
Head of Department of Industrial Arts 

Iowa State Teachers College 
Cedar Falls, Iowa 

FOREWORD 

rhe Midget Wiggly Block Test was designed, constructed, and used for the first tine 
in 1937. It has been used to test many individuals in various occupations. It has 
proved quite useful for testing shop students. The results may be used as a means 
of selection for more homogeneously grouping of the shop students. The results may 
also be used to bring about a better understanding of a student's ability to do 
shopwork whether the students are grouped or not. 

By offering detailed plans for the construction of the test, along with the nanual 
for administering, it is thought tha_t Industrial-arts teachers could construct their 
own set of blocks much more economically than it they were produced commercially. 
Counselors who desire a set of blocks should be able to obtain the cooperation of 
the Industrial-arts teacher, a student, or someone who does wo.cdworking of this type 
to make them. The instructions for administering, scoring, and interpreting the 
results shO'Uld be followed carefully when using the test. 

Howard o. Reed, 1951 

PLANS FOR MAKING THE MIDGET WIGGLY BIOOK TEST 

~citica.tionst 
Aine, straight-grained, soft wood should be used for the blocks,. Soft pine has 
been found to be most desirable. Four blocks make up the set. One or the four 
pieces is jig-sawed lengthwise into four piecesJ one into six piecesJ one into nil'le 
pieces J and one is left whole. After the rough corners are sanded, each piece is 
dyed black with a non-wax shoe dye. 

Egaj.pmenta 
Jack Plane 
Cross Cut saw 
Rip saw 
Ruler 
Jig saw in good. condition fitted with a blade .010" x .o2S". 

Materialst 
L'. pcs. l"xl11x2 1/2" soft pille surfaced on tour sides (will make pieces approxi• 

matel.y 13/16"xl3/16".) 
00 sand paper 
Black shoe dye (non-wax) 

Procedure: 
1. Select material with care. 
2. Rip saw a piece about 1211 long. 
J. Plane rough surfaces square and to proper dimensions. 
4. Saw pieces square and to length. 
5. Sand rough corners lightly. 
6. Use drawings on the next page with carbon paperto make the layouts on the 

blocks of wood. Great care should be used in doing this layout work in order 
to secure the correct layout. 
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7. Cut the blocks lengthwise on a jigsaw using care to f'ollow the layout lines. 
The interlocking or dovetail shaped cuts on the top side should be cut first. 
Arter the cut or cuts have been completed on the top side, the pieces should 
be clamped together before making the cuts on the front ~ide. 

8. Sand the rough corners until they are smooth. If the interlocking cuts do 
not slide through freely, they should be sanded or filed so they- will. 

DIRECTIONS FOR ADMINISTERING, SCORING, AND INTERPRETING 
THE MDIGET WIGGLY BLOCK TEST 

INTROWCTION 

This is an individual performance test of mechanical ability-, or ability to do work 
in the school shops. There is no time limit. 

DIBECTIONS FOR AIMINISTERING 

The blocks should be arranged before the arrival of the subject to be tested. (If 
he is present, ask him to turn his head so he cannot see you arra.uge them.) The 
parts of each of the three blocks are to be laid in the order shown in Figure 2, 
keeping the parts of each block close together and about three inches between each 
group. The solid block should be placed a few inches back o£ the group of six 
pieces. 

When the subject is seated at the desk say- to him, "When tme four mces areffilaceg_ 
together correctlz, they will make a block like this.•• (I cate., w e speak g, 
first the pieces ot the four plece block, then the solid block.) 

Further explain., and indicate with your hand each part spoken of, "These sixckieces 
11ill also make a block like this and so make a blo me 
this; sp shape and same size, You e how 
can assemble these do no r 
zou get one done. n to the e 
and from it to the 

When the subject indicates that he fully understands what he is to do, give the sig• 
nal to start. It is permissable to answr any questions the subject may ask relative 
to his procedure, but do not reveal any- helpful information that may give him a clue 
aa to the shape of cuts, etc. Do not give help 1n any way, at any time other than 
making the directions clear. 

Keep time, from the time the subject reaches for the first piece and stop the watch 
when the nine-piece block is finished. Record the time in minutes and hundredths 
for each trial. 

The test should be assembled three times, and time kept separately for each time. 
Ir the difference between the two most consistent scores is greater than twenty-five 
per cent of the final score, give a fourth trial. (See information under scoring.) 
A third trial is needed about sixty per cent o£ the time and a fourth trial about 
twenty per cent of the time. 

DIRECTIONS FOR SCORING --------
Average the two most consistent trials. {The •two most consistent• being the two 
between which there is the least difference.) This average is the score the subject 
made on the test and can be compared w1 th the norms. 



Fig. l - CORRECT POSITION OF BIDCKS BEFORE LAYING OUT 

11T11 means turn the block end for end 
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Fig. 2 - ORIER OF LAilNG OUT THE BLOCKS. 



It the ditfere~ between the two most consistent trials is greater than one-fourth 
of the final score, a fourth trial should be given, then score the subject on the 
two most consistent of the four trials. 

Exanple of three trials1 
1st trial •••••••• 4.12 
2nd tr1a1 •••••••• 1.1s 
3rd trial •••••••• 2.33 

Computinga 
The difference between trials land 2 is 2.37 
The difference between trials l and 3 is l. 79 
The difference between trials 2 and 3 is o.58 

Since trials two and three are the most consistent., the score would be 2.04., which 
is the average of 1.75 and 2.33. 

Example where a fourth trial is neededt 
1st trial •••••••• 7.33 
2nd trial •••••••• 3.20 
3rd trial •••••••• 4.35 
4th trial •••••••• J.22 

Since trials two and three are the most consistent., the score would be 3.78, but 
since four times 1.15 (the difference) equals 4.60, a number somewhat larger than 
the soore., a fourth trial was given. Now trials two and four are the most consis• 
tent, with a difference ot .02., and the final score is 3.21. More than four trials 
is not recommended unless there is decided evidence of learning taking placeJ that 
is, a decided decrease 1n time required to do each trial. The final score should be 
noted to the effect that. more than four trials were used. It the first two trials 
vary but just a few second, (less than one-fourth of score) the third trial may be 
omitted. 

Twenty-two cases were tested where a fourth trial was given and eleven obtained a 
higher score than where it was coq,uted on three trials and eleven obtained a lower 
score. 

The following chart gives the decimal equivalent of a minute from the seconds. It 
will be found helpful when converting seconds to hundredths of a minute. 

INWfRETATI0N 

A correlation was computed with four criteria to establish the validity of this test. 
A comparison was made with rive.tiz:lg hammers which thirty-three of the boys made in 
the metal shop, and a comparison was made with a rating by two of the shop teachers. 

The following tables show the results of these studies: 

TABLE SHOONG RESULTS OF CORRELATION OF BLOCK SCORES WITH VARIOUS CRITERIA FOR 15 
'!EAR OLD HIGH SCHOOL BOYS 

Criteria N r P.E. 
Otis I.Q. Score 103 .oit + .066 
Avg. of 4 Mks. 125 .17 + .059 
Tapping 78 .os2 + .075 
Shop mark 121 .465 + .047 -



HUNDREDTHS OF A MINUTE 

100 s 

80 

SECONDS 

50 

CHART FOR CONVERTING SECONDS TO HUNDREDTHS OF A MINUTE 



NORMS 

TABIE SHOWING THE PERCENTIIES FOR THE MIDGET WIGGLY BLOCK SCORES 
FOR MEN AND WOMENM-

Percentile Men Women Percentile Men Women 
Rank N-J~O N•lOO Rank 

100 1.10 1.so so 3.71 4.64 
99 1.26 1.68 49 3.75 4.68 
98 1.38 1.86 48 3.77 4.72 
97 1.52 1.95 47 3.79 4.75 
96 1.11 2.o6 46 3.80 4.79 
95 1.88 2.14 45 3.86 4.88 
94 2.0.s 2.22 44 3.90 3.97 
9.3 2.13 2.34 43 3.9.5 s.10 
92 2.21 2.43 42 4.01 5.19 
91 2.26 2.so 41 4.06 5.30 
90 2.30 2.58 40 4.10 5.41 
89 2.33 2.66 39 4.17 s.so 
88 2.37 2.72 38 4.20 S.60 
87 2.45 2.ao- 37 4.27 s.12 
86 2.52 2.86 36 4 • .30 S.82 
85 2.sa 2.91 35 4.32 5.93 
84 2.6o 2.98 34 4.33 6.03 
83 2.62 3.0.s 33 4.39 6.14 
82 2.64 3.12 32 4.43 6.24 
81 2.67 3.17 31 4.48 6.34 
8o 2.10 3.24 30 4 • .53 6.4S 
79 2.12 3.30 29 4.56 6.55 
76 2.16 3.36 28 4.60 6.65 
77 2.79 3.40 27 4.66 6.76 
76 2.82 3.45 26 4.71 6.86 
75 2.86 3.49 2s 4.77 7.00 
74 2.90 3.52 24 4.91 1.n 
7.3 2.9.3 .3.54 23 s.04 7.22 
72 2.97 .3.61 22 s.20 7 • .35 
71 J.01 J.67 21 s.26 7.44 
70 3.04 3.71 20 5.33 7.53 
69 3.07 3.78 19 s.40 7.65 
68 3.09 3.83 18 ;.47 1.16 
67 3.12 3.87 17 5.56 7.89 
66 3.17 3.94 16 5.65 8.o6 
65 3.21 3.99 JS 5.78 8.20 
64 .3.25 4.04 14 ;.93 8 • .34 
63 3.26 4.10 13 6.08 a.so 
62 3.27 4.15 12 6.27 8.61 
61 3.28 4.20 11 6.48 8.76 
6o 3.28 4.20 10 6.67 8.93 
$9 3.30 4.31 9 7.32 9.88 
58 3 • .31 4 • .37 8 8.04 10.87 
57 .3.40 4.40 7 a.1s 12,10 
56 3.47 4.42 6 9.94 ]J.24 
ss 3.SS 4.45 s 11.82 15.62 
54 3.$9 4.49 4 14.70 18.JB 
53 3.62 4.52 .3 16.35 20.46 
52 3.64 4.54 2 19.06 22.93 
Sl 3.68 4.S9 l 2J.74 26.88 

*There was no age difference indicated above fourteen years. 



TAB!& SHOWING COMPARISON OF POOREST AND BEST HAMMERS WITH QUARTILE BANKING OF THE 
BLOCJC SCORES 

75 to 100 P.R. 50•74 P1R: 
lO Best t 4 
10 Poorest l l 

6 
.3 

2 
s 

The mean ot the block scores of the ten best hammers was at the 91st percentile., and 
the mean of the ten poorest was at the 11th percentile. 

TABIE SHOONG COMPARISON OF SHOP TEACHER RATINGM- WITH SCORES OF THE BLOCK TEST 

Students Abf'e Avge! Average Below Averag 
io lrom top .3 I 6 i 

25 per cent 

10 trcm bottom 0 3 , 7 
25 pe£ cent 

*This rating was on the basis of teacher observation as to ability to do shop work 
and not on achievement as indicated b;y the shop mark. 

From these limited data it appears that the Midget Wiggly Block Test measures 
mechanical ability to a certain extent. The results of the test may be used to 
assist the shop teacher to more .fulq understand his students, as well as for ad­
ministrative and counselling purposes. It should be used with reservations, however. 

Validating Int'ormation £or Girls 

The sewing instructor at Lockport Township High School, Lockport, Illinois, was ask­
ed to nominate some of her best and some of her poorest sewing students for this ex­
periment. She was requested to use only intormation which designated the girls' 
ability to sew., and to el1minate influencing factors such as note book work., test 
grades, absences, etc. Sixteen girls were nominated; seven were rated above average; 
two were rated average, and seven were rated below average as to their ability to 
sew. 

These girls were given the test in regular order. The mean score of the seven best 
was 3. 82, and the mean score of the seven poorest was 9. 77. 

TABLE SHMNG smf.ING-TEACBER RATING OF SIXTEEN GIRtS FROM SEWING CLASS AND THEIR 
QUARTIIE PLACEMENT ON THE MIDGET WIGGLY BLOCK TEST 

Block score r8:!Y9:¥ Above average Average Below average 
75 to 100 2 1 l 
50 to 74 .3 0 1 
2s to 49 2 1 l 
0 to 4 0 0 4 

RELIABILITY 
The reliability of this test is basea'. on consistency as explained under 11Scoring11 • 

When the reliability is calculated on the basis ot the two most consistent ot three 
or four trials "r" equals .90 + .012. A correlation between the first score and a 
second score, obtained in the same manner two months later gave "r" a value of • 82 , 
with a P.E. of + .027, where N equalled 64. The P.E. of the score is about+ .38, 
and. this should-be considered, when interpreting one's score. -
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