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CHAF'.i'ER I 

THE P;::~O}3LK: l~lJ) D8FIiUnON 01<" 'l'3.RLS USZD 

I. ll:THODJGl'Imr 

Hose<.'"l'ch has indicated that cC2.'tGin porsonclity charac,Le:!.'ist:ic;s 

makE) ::;OTJ(~ jndivid'...lals nOTE:.: aJ1unablo to v 01"bDJ. conditionin~; them othors. 

J,s Zi?;lol' am1 L~m zor ht..ve pt'.t it, tiC~'hj s pr2ct:~ ce of tl'ce.U.rIg soeial 

l'Cll1I0:'~ors af; if thc;y ,.,rere homo-;enr:,ol.1S j)011ots dispenses to equal.ly 

111htmZ1'Y !'2.tS 'I-;at; l'ccontly called into question. The presont study 

invest:L,::~t8c1 t.he ~l()ssibi:Lity of usin c; acac1('1::ic achievc:-'lont pot8nti::l:t "S 

a cd:co;:'io!J fOl' d:i.f;(;l'(jntiat:L~1';, gro~lp ~'eaction to ';01'(1<:1.1 conrJiti.onill,·;. 

0thol' studies ha'/o pointod out th.?t the proble::l-soJ35.. 11:?; ability 

of a group is dir8ctl~:r l'ole.tc-d to tho nurhel' of pal't.icj_lx,tions nrd3 by 

that ;roup. HGroup disc'~lSsion, II 'fll'oto 3a1'nlt~.r,d, 1I; .. a~; fo\md to stirmlnt8 

lwro c.?~~efu.l thinkin::,;, to lead to consioeration of a "'ido!' !'~.n=E; of 

ide[l.s, and to provoke t101'O objoct.iva a!:ci criticD.l testin:£ of concl\J­

2sions .11 Sj.nce sod.,'ll roini'ol'co'-Lent c~m influence th'OJ C:;;l:)unt of G:'OU1) 

participC'.tio:'l, it ce.n also il,i'luer;ce the pl"oblc;"l-solvin~; er'ficienc:r of 

a G!."'Olll). 

l EU·;-'<J-r'd_'-_ 7;1-1_,.·"'le-'"_ _ Faul !.: E..n?·('·'.1.-'__ t WI',1=''-'. • ~ of'.. ';'1"0a'nc1 Sffr.-ctiVpY'CS5 _J.• __). ... • _.... J._. ~ ...... 

Clasf:Fjf.; of Vr::I'!:)al }(r;in.f'Ol'cc::rs on the Perfo:( 1iletnc":l 0= i·;idcUe- and I-o"JEJ:'­
C-.' ~e C' ~ld"f~"" II J • y>Y, 1 f' ," '''-. ",,'J 'J" r ·.··.'7 (~• ..,,, l()'~?) lC:""
~H,,,,, '1.,.. ~ '-""'" ~_J=.~~~?-__ 9_.:. !',,<:_~S.1.:~-.c~,~~I.·:_J .I'el\..'" .",I.• c" ,,'-'-, ..-(. 

;::;"'J"l"'l'r'a~ 11,\ CO·~;j·"-J~at~'·7'" r::~ ,ld-T OJ."' Tl'O"h,l"cl"la'l r''<>J'()l'~+'/ 
a.nd Group Jud~,;n0n1:.,II 'i'h:, J0lJ.l'nal of }Yonor-n':'_l and ~j()C:Lal rEvchCtlo;:s, 

2De a."n ('v" J-"'C-~' .:.-L.. ....I.. _., "'~ ....... C'. - ..J- .. _ '-' .... ~ oJ ..J- .l '..... L ..... J - '--" ... -- ~c.I ,
 

TI·... ·'· (T..,y",. '0c:1\'··--1'-("1-------.- .-.•.---.- --_..------- -_.."---._-.-......­
I I ~ ...L.L '-' '.'. J.::';L y, .J. " _, ') ), 0 .• 
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In 51JlIL::lary, tho pres01l"t study ';·i.'U3 bowed on the asslJjYl~:.Jtj.l)n t.h2.1 

a ~;J:OllP I s reaction to verbal reinforccnont is directly rele.t cd t.o tItO 

aC(1der.~:i.c C1.chievor'.8nt potential of that group. J:iul>thermore, the 8.Flount 

of ~,;r'oup part.ici2)ation is hi::;hly correlatEld ...lith 'problc"~-solv:'ti1g 

abilit:r. 'thus it Has c.ssm.l.;;d thcct i·;hen g'~onr)S differinc: 1n f1.chicvr,­

nont potent:i.8l [ere equally reinfol'c-:..:d for pa1'ticipE:.tion, theix' prohl"';1-' 

solvin~~ efficiv(}cio5 are ur,oquD..lly affuct::.'c1. 

II. 'I'~--ii1 P!i.OI)I~;l,;. 

~t~~,?:::~en'::: 9E tl~~..2!:,:..obl._~:J. 'L'i8 p:'sbl'CT~ iJl'Cf>0nt·"d by thi~ st1.1ciy 

can b8 eX;::~'c:ssod D.3 fo1101':5: Does tho effsct of posit:'Lvo v~r"bal 

reinfo:ccc:',on'L :tr:fJ:u.o::ce a hj :;h acaccnic achic'J 81lCc;t Z;1'OUp (ij.f'fs:con-:::,l;-/ 

fl"or;~ Co. l(f.·~ a.C:t~d c:-·:ic aC:'lic·ve:;~E~Jrlt ~,ro"J..p 'tilt.h rO.?;£1..1~1 to pr'o'h~L~} .:- s·;: ].vj.~.~ ..~~' 

cf·f,ic:~cr':c~!? Ac.!?rl(_~:·lic acl~!i8·v8r!e:Y1t. 't·J~-!.S r~f.:af:iurcd (}jT t ..he it:~ori(~t).n Col:Lc~~e 

rp ~'- (hC>l' :":l-;...:...c-·1o ... ·~~l~""l~· I\('V'I"o) _ OvL, ..... _ Ct,;..,. t".).l, ..:..l~·~.i.~'- ,'1 jlv~. , ~L'id :'l'O~l~J paYcieipation ioTas the f£1ctO'l' 

recoi..\;tl~:_~~ r0j.r1folICCl~lcYrL. 

§-i.':-TlfLc:_Cl_?..'~_~ oJ. !-h~o:. ~tl:':st:. The ?x'es08nt StUc1~T is pertinent tc 

tbe t)d.1.1~at.iortal Pl~OC8SS fo}'" SE}vcl'.'ll 1"eB,sor1S: 

1. Prable': solvin-): and group p<?.rticipc::ioJ:1 Cl.re central fc.ctOl·';; 

in I,lost E:",lucati.oYlf1.1 settiY1ZS. ConsequentJ..y: iltformatioll regE..T.ding tbe 

functior.al rolationships beb;een problen sobIinZ and Group dY!lc::.~:J.ics 

can dil'cct.}.y D,~:;")cfj,t ed1..'.cators. 

2. It ls a COl·!lOl.on pl'nctico for colleGe ndL.:iss:.cns lX~l'S0nr.el 

to llS~) t}10 J\C~[1 to plD.(;0 S#(,11dci1tS i~-:. specj.~l clr:;.sE'cs bD.sed orl th~)i~ 
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achiovenone- potential. Relation::;hi!')s found betueon group parfO!'rlc':1CO 

.:'.nd Acr S(;o:'os can assist in this placcnent. 

3. Vel')Jal re:'L11102'cec,wnt is oftEm used 8.S a uniV8l'sal panacea 

fo!' tho !)roblafis of nonparlicj.pation and lOi'T (:i'i~i.c:i.8nc::: 5.n tho class­

1'00;11. 'ihe lilajo3' il'lport':>21cc of this study r':lsid8S in -the fact that 

ve:cbc.l l'(;i.nforcc.:-flont nay not be equ211:r belleficial to studiOmts of 

varied acad8i''.ic ability. 

~tat_~'Oll.t of h~v')oths.~.9.~.' The type of pl'oblE'l:l-solvi.l1~; task 

USfld in this e:·: ')cl'r,cnt relied on hio c1':'-toria to Eeasuro cfficie:1c;j': 

the nunLe1' of' questions ad::ed by tho subject.s and the nWilLlcr of 

probloz:s solved i-,"iJ":'hin the ti;~e linit. Light rosoal'ch hypothesos F8ro 

genorCl.tod usin~~ ve1'bCll l'eini'orcol1':Jnt and D.c<,.d0~:'5.c achiovcn"mt as 

indepe~1(1ont va}_'iables (controlled inputs) t Hhjle C1uef:t5_o~s asked e2'ld 

problem: solved ,18l'e dependent variahlos (r:aafH1l'",d results). :;:;':xpr·(,sssd 

in their null fo:c1'1 the hypoth8s0S al'O as follo';'Ts: 

1. There is no si.c;nifica.nt differenco bot"T88n hi<:;h and lOH 

achicve:~~ont ~;l'01.llJS -",ith respect to the 211.1.' Iber of quest:5.ons aslwd. 

2. There is no sicn.ifi~~mt diff'ero:r1ce boh-rcon hi;h ar:.d 10,,, 

ach5.evcnent '?;l'OUPS lath ros)ect to -the nunbor of probleas solved. 

3- ReirLforcement condition.s T.lako no significant differenco 

in tho nunber of questio;,s asked by hi:::;h achievement groups. 

l~_ ReinforcoTr18l"lt conditions nclw no significant difference 

in the :cuGber of problo;,lS solved by h:1.gh achiov o~13nt i';roups. 
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5. R~infOl'co;'.8nt conditions nakc no sj.3,TI:Lficb.nt difiel'olwe in 

the nm ib€:H' of questions asked by 1m\' a::hie'lel-'E."nt 6rou~')s. 

6. Roinforcor:u:::nt con:l:Ltions [lctke no si;nificant difffJl'onc9 

in the nUi:lbcl' of problc::s solved by lO"j achie'lenent sl-·OUlJS. 

7- 1,)hen under cor:cJitions of l'oirLforcenent, thel~O is no signifi­

c8nt diffm'once bob-men hi~~h and }O"'.'; aC!lic'le!11Emt groups ,1"1th resp;;:ct 

to the nunbEn~ of questions C?sked. 

8. ~,\ll10n unde~ coroitions of ro1.'1fo:rce:-cent, there 5.s no si~n~_fi-

cant difference Deb-ioen hiZh a.:1d 101;; achie'!')i-1Emt t-:;:roups 1-:1th rospcet 

to tho n;.t~bel' (If probloliS solved. 

III. D~,~i'llTr·IQI'1 OF TE?~:3 U3~~D 

The t~11T1S Tdhich falla" al"E; key cm;cepts in tho pl'(iCont st':dy. 

'l'hey a.rc: dofineci to assist the, rsad21' iY} und81'st2:nc1j.T:~ the r;E.tel'j<l~. 

:1:ix.c~..<"::..~:!li}~:Y.E!:-01.t. ~!i~;h a(:l·:;j.eve::ont :r'ofers to a co::posite S(;()2."E) 

of twerrLY-5~x sC81e SCOl'e poir:ts 01' bctt8r on thE' ACl'. I'orr'.ati'lE) d~_ta 

takcn b8t-':'-'E!8~1 1s:6l~ and 1967 sho'·; a cO:~1~)osit8 score of tvn-)nty-six po:!_r:ts 

as having a porcentile ra~k of 88. 3 

I,.:rd c?ch~.c:ven8nt. 1.01; ac~i8vf;:'lCnt rofo.'s to a CO;;,l)O site score-- --_._.~-...._---- . 
of fifteE;D soa~e sCO::'O points or be10H on the ACT'. lornative d:.::.ta tak8n 

>n18 A:-'l8J:'ican Collec;e Testin:? Prozran, psin:;, !~~:[ on. .tb.f:!. ~g.D2.\l~~
 
'c?·Q - 'cl')o (To·:·Ta (',t,ro
v / ~ ". c '-' __ ./. The Ai 18rican Colleze TestinG Progrmu, Inc., 
1968), p. 12. 
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behwon 1964 and 19b7 ShOH a COI:lj)osito scoro of fifteen points as 

havinG a poreent:i.le rank of 19. l~ 

Q_1'oul?' A g~:'oup consisted of f1'021 four to n.ve inchviduals 

arranc;ed in such clo S8 physical prox:Clity that oach l~:er.lbel' could freely 

respond to any othor ,n0;"lber. Due to the d:,rna:-1ic properties of' th,,; group, 

social !'lotiv8S becoce relevant Hlr.i ch do not sho',; U? v.Jhon each incJivid;.1_[~l 

is "TOrldrF,~ alone. 5 Thus J a ~l"OUP lola::; a!'l anti ty in itself aild not Lerely 

a smnation of individual act.s. 

PrClb!-.f.;;~-solv:'.n',; ef.ficionc~t. The p~'oD1E:':-1-solvin3 task used :i.D 

the pre~;.::mt study roliEd heavily on dd~ctive reasonir:g ar,d VOl'-;;' l:~ttle 

on si-Y)(;ifically learned r:;atcr:"cal. ConsequE:r/'':,)'YJ it I-i2.S the reDsoni~l;; 

or infol'l:ation utilizir.'~ proc:lss itself Y-hich Has under investigC',tion. 

Oparation['~ly dE;ri;'1oQ, efficiency 'Has a c::noina.tion of tHO factors: the 

nu:nbel' of infor::~2.tion units needed to r6C!.c1) the solution (as neasm'E.~d bJ' 

the nU.'lber of questions anslwred by the experirror.tcr) and the BlX)r;c1 of 

perfOY"l:anco (a.s IloasurceJ by the n1J.2:bc,r of proble:-ls sol\'0d dUl'in6 U",e 

thirty ninut6 experinental period). 

FflJ:tj. ci '')2..t5_o~:. .A participation 'ioTas 0p8ration~Ll1y dof:LliOd as a 

r:leflnin:Jnl O;!01'"I, p}u'C'.S8, or sEmtenc.c bounded on both sidE:1S by a che.n;E: 

hlb~ ~ .J.Q. 

5H"'1'1'Y E. Collin:-:s and ~Tarold Guet,,~kO\"r, !1 ~_~ial P.EC.cho1C2_'.:Y of. 
'" ~ r .. ,. 1 • (.. 'T' T" .• -, d ~GrOi.]J2 .r-rO(~C;SS()G lor lJcCJ_SlOll-_".[~-,:{~11"': ~-.E)1-'7 lorl<: tJ011TI '!1.l.0~r an 2'O!)SJ 
-l-c~?T'--_·-'··- :~'I-- - ..-.-.--------­

Inc. , /C'+), p. )-t'. 
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in s.oo8D.1:8:'s. rO!'J~1Canin:~:;ful uttorancos, such as lau?;htcr a~;d si~;hsl 

1'!Ol'O not COl'llt8c~ as participations. 

POS.:i'c.iv~ ~Xb,?l reinf2!'cG;~(.mt.. Certain EJvents have the rropm'ty 

of s tl'Em,;thcnin::.; alf'1O st an~l behaviol' 'Hith uhich they aro 8.ssociated. 

Such events are refer rod to as generali?cd reinforcers, ar~d one of the 

'JlIost CmU?lOn is the Hord 11,~oodl1.6 The present sV.ldy used the ';,ald Il::;OOd ll 

pronouncod in a flat unenotio~'Jal ton€: as a positive vOl'bRl ro:'i..ni'iJrc'''·D:·d:,. 

Statistical si~nificance. A zencl'ally used criterioYl for r-,,1J;'w' 

thE.Jsis -(.cstip; is to reject B.ny hypotlwsis vhich could have occ"J.l'l'ocl 

by C[;n.nc8 fivo tines OL1t of a hm--,ored (. n5 level). This study did nGt 

e.cee,)t ar7 hy~othesis as scientifically vor:Lfied lc'o\rlsd::;e ":1,ic11 cou1.d 

not bo confir:-,cd at t~~8 .05 lev81 0; s::i-:;d.fica.ncD. 

IV. IT Tf.ATIC;:~ 0=;' T~E S'';''uiJY 

, . ,
Thel'C js little dcubt that a:'l investigation SUCl1 as i~his, 'I-'DJ.C:1 

reli0d on a sin,'le pOlJulation of sutj('cts, has its li:':it2.tiops. The] 

J1\ost :::er5.c'.ts li':itatio:l "T<1S the d8~1E::C to 1-:-l1ich He findin:;s could be 

~E:neY'a)5~8c1 to a. po p1..~atjon diff8rent fro, the 0:18 investi,~atod. ;!hen­

eVC1' poss:.i.bls:, ths ~:rc;sont stl.ld~! stre:l~:thenccl its fir.cJin:;s by ci·e-j.n~; 

Supp0rU'l~J d~\ta fro", otiwr reseal'ch poptu.b.tions. EOHEJVer , tl-,e 1'8ad,,!!.' 

6D• F. Skin:,el', ','(;:::'bal -':::e:"avior VElIl York: Appld.on-Century··
 
Crofts I Inc. I 195'7) I P' 5L~---
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should l'e;·;o;~.bor thE:. population 'Usod ,-TaS .3 sr!.nplE), 81".0 the rosn1ts a!~o 

directly ::cc.Jlovant only to t:lat sa':p:.e, DDt t~w pOj)ulEtion as a Fhole. 

A second l~Ll~itation lies h· thE. t:iP0 of proble:'-solvin2~ task 

usod. It is doubtful that anyone tas);: Hill ever r:oasure all types of 

p::Ob. 1 8"1 sol'\'J.11;';. The 1·e~.d8r r;ust thol'efor0 usc caution 1'7hon eOY:l:xn'ins; 

the presmri: results to other, less rc,lated types of proble·".-solvinz 

behnvj_or. 

Althou~h not a for1al part of this stud:i, several con.'E'lction 

coefficients Hero calculated bobJ8o'n ~roup proble"l··solvin:; offid.8ncy 

and t~18 Cl210unt of participation. Those calculations had several lird.t­

ing fn.ctors. First, CVOYl thou~;h tHO events are c02'related, tho receder 

rmst not ns~;u.'!(; that OnEJ event necessarily caused the other. Secondly, 

the l'E:co:rdir,; of pm·tic:tpations "las cOllplica.t8d b8Ca.USO of the h5.i:h 

speed ;d.th ,chich 50:"'8 ;roups 8J1itted r()spor~scs and difficulty in 

d()t81'r;inin::; ";:'lOtjwT ~~ speech unit Has <1. participation or a necnin;less 

utterance. 'i.'llOf;e f2.ctors r,ust be considol'ed w'hen interpret.inf'; the 

correlation coefficients. 



CfiAfTEt{. II 

PJWTL,~r,'; OF RSLAl'ED LI'IKlJiT U:U~: 

Eost exped:l,:cmts de>E€: in thE) fiold of vOl'oal conditiollinz; folloH 

the basic fl'.?2:E.fiJOl'k dovolo pod by -,
n. F. Skinner. Skinner nake5 5ElVOraJ. 

,
basic aSS'l:',;ptioYls: th~~t l::ir~quistic behavior c.oos not diffor funda21On­

tall~i i'1'01:1 other typElS of h..r!2.11 behaviol', that the problcls of v8~'bDl 

behavior c<'.n be unrlo:... stood thl"Ou;:;b a ):'0infoY'ce,'1E:mt r.lodel, and th:o.t ];,<:iny 

of nan' s pl'obl(;:;l-.solvjn~; enclo8.vors a::'E: c:'lal'actel'::z.EJd by ve:cb31 boh~rvioJ:·.J. 

Joel Gl'ocnspoon is ~,!'oba'oly the T"'.an F10S:':' l'8sponsiblo foe:' trlc 

su:c~:,o of :Lntcrest hI v8ronl r,:uip'J.1ation throu:-;n reinfoY·ccEet"Jt. hl 

Gl~eon:::~xJCm's no1'7 class:.c ex;OrirlE'!lt, re~lfl)l'CO;lnnt Has ]nade contin:;ent 

on the d.nt:"1871t of t:m 7ey:cral l{o:cd classos, !)1l.l:i'al nou..ns ~mc1 non­

plUl'al YlO1.i.rJS. Fl:.rthE:l:1".ore, bro tJP~s of vel'Gal l'cinfol'C82'S Horo i.lScd, a, 

posit.:i.",'C l'oinIoJ:'c0!' consistin:; of ';':':-:-l-f!c:l' anC: a negative l'oinforco:c con" 

sistinr; of '?1l.}l' uh' .2 '.:.Trccr::.s?Qon fO-cl.r,o. t!l2.t social roini'oTccfwr;t affects 

the class of '·:OY'l.-1.s as a 1'7:1018 l'.?t:-tor th12Yl sp8cific :VOl'ds Hithil'; the cl-ass. 

I-J'fJ also found tl:at not only does the l'oinrorcor affect the rfJspOnso, but 

the natU.l'8 of UtE; :rosponsG in tm'n dotel'l,l2.neS t!le effect of the 

lB.'!'. ...........S"l""'1"81--J" "TC'>""L'~"'.l......1- ;~C'>h~v'ior_ " VO'l"~('_ .r'1.44' yr..;. o.J"
_ ••. ~ <,;",,_ ...(~·:e'l ...... • ~Dl'l£'+o"-C,,_""-hu,y,-J '-"'0. ._''-'''_~~ I.~ 

C::.'ofts, Ir.c., J.95'7) , p.-4~fo-~- ----- ­

2 Joo1 ;~iJ.'eonsFoon, lIThe Rcd_rJfcl'cin-:~ i·:ffect of '1\70 Sr,OkSl; S01L'lds 
on t'18 Frequency of TFo Responses," 'Th§; ~t:£;:~.C:.~ll ~:2.l}:.:n2l 9.f. PE'-:~J~ol~:~y, 
LXVIII (ScDts:'1bor, 1955), L~10. 
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reinforceJ:-. 3 ~';ith these fir.din:::s, :3reenspoon foresh~dm'TCd the present 

study. That is, certain factors outside the reinf02'Cer~E.:nt deternine the 

effect it Hill have. 

Right after Greenspoon' s pioneel'in:; 'lork, a 1'.'1s;1 of verbal con­

ditjonin3 experjllcnts appeared in the professionaJ_ jom'nals. These 

exporir,ents seeJ'lod to center around hro basic proble~ls: ho"tJ general 

are tho efi'ects of social roinforce;lent and "lhat social reinforcers are 

tlOSt effoctiv8! 1.Jillian Verplanc~{ fo't.1r..d that alr::ost f>ny forn of a::;l'ce­

ment cO·J..ld serve as a social reirSorcel', llx;d that class8s of ver'bal be­

havioJ:' as 1m';,:e as o::iinion statE.':',ents could be cor,ditioncd. 4 

Hildun and Broun ir.vesti~satcd the effects of 'lh-hr:::I' and 'Good' 

on the expressions of opinion stater~onts. Thei!' results indicated that 

the Hord ':rood' has a si .;nific.;:mt influence on a person's expressed at ­

tituc1e Hhile ': I'l-hJ.~l' does not. They e,-'q)lained their findin2;s by 

poi..:i.·Lin~; out that 'Good' has a n01'8 cleaJ:'ly favorable r,canin;, i"h:Ue 

'Er:-h'Y',"'jl is often ~doiguous and :'.87 even i~ldicatc disa~)l='rova1.5 

TheSE; early experi:1ents nost often atte:-;ptcd. to reinforce a 

spe::dfic "cord class, i.e. plural nou,"lS or stato'.''.snts of opinion. ~_ore 

3Ib:iA., p. ll-15. 

*dillixl S. "[erplanck, "ThD Control of the Conte:,t of Convex'sa­
tion: Reinfol'ce:"8~t of State:'18nts of Opinion," 'The Journ<'il of Abnor::'.al 
and =.__~::=.C".::;.,-:. 

;:;~·-rc',nl0·--r .'_ (i'ov""'b""" 
.7./j , 

{..b~c" 
• 

----­C:o",·I..,l 11 -­
~"':~~_,...::.=-..~t .' ....... ;. '-'_, 10 <;<:) 

V
 

5nono.ld c. rrildtt'. ~"d !I.o: 8r ~;. Jr01m, "Verbal ?oinfo:r:·ce'.lDnt and 
I!ltervicTc:C ?ias, II Tho Journal of Abr,orr:al 2nd Social Fsyc'holo;7, I,I11
(July, 1956), Ill. -- -.---- - _. -- ----- -~.----
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recEnt y'oso.?:ccb :12.5 2.c1c1,l'eSsQd itself to t'lO pl'ob1E::l of 1'8in:L'oJ'c:i.n','; 8JY 

typo of' :loanjD':~J'ul vc:'bal:i~C\.t:iO':1 ~~~L t\o ......t re~~~rc1 f01' j.ts spcc:i.f:ic cont8~t 

or clc.sG. It is iDtel'()stin~; to nato tlwt tilis ~~ener.?l aPPI'o~cll ha~; 

reeently "ooco"o pl'eV~~8jYt j.n the field of psycho-cl,orapy, eS~j()c5.811y 

1lj·118~·i T[oJ:'1~ill~; 1·r3.th ~·1:1thdl:-.::~~Jn st~iJjects.. FOT' c-:.~a(l)lc. j_n olldoJ: t.o n~l.p a 

llit:1ch'[,:.rn patiol"'.t, tho the1'8.p:i.st Yl~W start by reircfoy·c:i.YlZ; any typo of 

VEJl'b<3.1iz,at:'LoYl !It'.oo by tho subject. This pre-ctice of rEJiY'fol'c:i.nS ve:cbG.l 

behavior in:;unol'2.1 Has t:!8 nottod USE.."j in tiw present st1Jd~r. 

Stt:L'oir: and Allon atte:;~)tecl to ir:fluc:mco the anouxlt of veJ:b;:·.l 

pCl.l,tici~)[",tion of' ~;l'O'Jp r~o)'\bcrs bJ usin:; a.~l·eE::l;,ent as a posi·U.ve V~j:~:.JCLl 

reinforce:'.ont. As ()):~x;ctcd, t11C l'E;~ults j.:ldict.ted that t.n initialJy 

10:-1 p.:::.:cticip8tion l'atc CQuld 'bo si;rr:ificantly inCl'c<?sEK~ t~!:(,ouc;h vOl'o3.1 

r 1'"~"" y,; ,., 6co. Ie J. ".Lo.•~n, .• 

It is a1)})l'o})j.'iate at this poir~t to L8y;tj on ='- p'oblo:'.-solviy;~!. 

study donE: b~r kcth;.ll' ~)t[l.atG. S·te..?ts usod <:. l)(;i!du.1U:l p1'obleJ'1, to r::easure 

tne effects of vO:·'b.:J.lizatiorc on ~>2'oi.)lo:: solvin:s. Ho fO',Jl ' 0 that verbE,l 

paT·tici~~;at...'ior~ Si~Y1i}~j_c~rltJ_=r incro?.scd_ al1 i~(~.divicj'ual':.) ~:'2"oble~"l-~ol"';l:'31'~ 

a1·l··1~-'-·· 7.'.. '~V.l'. If 01:0 vi.s'-~s :-':':a1:bir; e71G Al18n' s fj.T;d:l.n..;s ir: conjun:::tion Hi th 

6T,,, 1 ....• ,~, S ,'b'- ~d ',' ",0' . ',I ,', ~. liT"" <""" > " p ·,t~, .:',r ­Dt_OCo~e .'.• ~a~ In all ,,-,.. no1. H .'LL.LOY1, .,ncJ.~J",.",}.,,1<; .. aJ. ~.C.L~Al 

tion in [I, ::2.tura..l Group SottiljC;: A Preliuinal'y Report, If ;'ho, l'sY.Sl-J,olQZ.­
1.~<4 :E)ocol'c!, ::VIII (,..1 anUQl',)', 19(8), J.• 

'i "~'thll1'.' ',r S-:'aatv' '" , 1I~1 ""b'-"_ 'j'l _ In",t·J.'1-'11 __? ""·<:')01'"'-C;C'- '!'.1..~e····,J_ c'1...."C:.. 1_1'l"E:..... '".<. ..... .. Co .......<>_ 'Ie' ~..., ""~'~!' 1 ......... -t
.t'U ... "'~';-"''''''~ ~_ 

ar,d the·,.l' :::'olat:i.o~shj.p to Problu:i-Solving," TIl.~ b:'Y:~T:1.~a!} JO'J!:·~,aJ: of' 
P0cl}_Q.Jo..::~;, I..::Z (SeDtulber, 1957), L;J+6. 
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th:) fin] jX:~:s of .staC1.t~, the restJ.lts aro directly l'clove.nt to t1.w !:=l"OSc;"t 

study. Vcrb;>..l fluenc.:r increases pre,ble:'! solvin~-:, a.lld socicl.l !'eil)fo)'ce­

711:';1: t. j.nCJ.'oase s verbal fluency. 

The PCl.jod.ty or p.?,st EiXperiI18nts Hore concerned Hith the effects 

oi: var:tC)us verbal reinfoY'ccl'S on c>.sso}'tud classes of verbal behavior. 

As a ~.'esul t, st!,j.kjn~~ly fCH (;)(perir~cnts Here repDrt~..:d which atto?"-pted 

to isol{ito the porsonality factors l'es~:)(n~si'ol(j for the differentj.ClJ. 

reaction of individuals to vc,;'b<J} condi L:1.a;'lj.rJ3. One notable e~~cc\)t:i.on 

ioTaS Inrin ~)al',lSO"1' s j.nvestj,·',ation u~;in~_; psychiatric patients to cot01yins 

to!Dc:.t pel'so;lalit~r v2J'ia~18s nake so,':o individllals nore Fillin:; to l!acco1)t li 

social roirtCorcef'snt. Se..rason reinforced verbal Hctivity in ~;on()re..l 

us:i.nf{ 'l:;:,-}r12:111 as a rC'.-Tard. The subjectls reaction to tho cOI:ditio;~i::::"" 

HaS thp!1 correlated uitb hj.s }Jorsonab.ty ,.lake-up. 'l'?lo rosults indicated 

that social a:~!'eoability 01' cO"lpbe..nce 'HHS related to e. hej.;-shten8d 

responsivenoss durin:'. conditioning. Dufensiven6.3S, on the other he..ncl, 

Has related to a '·makoned r8action. 8 Othor researchers have borne out 

t!1.is se~·lOre..l conclusion. Larlo'Ho, for exanple, indj.catod that individ­

uals havin:; stron.-~ tcnoenc:1.es to respond :i.n a socially al)propriato 1'1t,::/ 

are l:Uw\y to be tied closoly to tho rOHal'd pl~operties of tho situation. 9 

8IrHin G. Sarason, "Interrelationships Ar:on7, Individual. Differ­
ence 1Ja.ria"ales, n8Ilaviol' in psyc:l0tbel'a?~r, cmd Verbal Condit::ioninr;,11 
'l'he Journal of Abnor:'1al 2'10 ~;ocj.al Fsycholo:7V, LVJ (l:a~"T,

~ 
1958), JL:1J-.--_._----- -- ------.- - --- --_._- ---_._.... ----~ '-' 

9David l'arlO'He, "='~eed for ::,ocial .A~)))roval and t,1.18 Op81'cmt 
Conditionin-r of : oaninf:ful \'02'1,a1 3eh2.vior, II ,Tom:'nal of Con::;nltir;;::­
P ~yc""'ol ,..v - ·"'-:-"1-1' (1" 1 100"2 i ::2 -------.- --- ---------­

.J, ...~. =2~.~_, .. ~."" -- _,,0. _ J / _ I' U J.. 
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It is i!lterestil1s to note that Gou.~;h !'lentions socia,l cxtro­

vCl'sion and 3. tendency to rely on others as boinr; cha:cacto:cistic of tho 

U1'HJeJ' ach:i:,;voJ,.10 Tn other Hords, a stron~~ reliance on othw's fOl' SOCi8l 

app::.' 0 veLl seO~lS to charactcl':l.ze thE:: undar achiever c?S "lOll as the h:lZhly 

condj.tionablo indivic1nal. 

~aizaboth Douva:1 Fc;'d:- a stE'~) further and 8-xplained the dj,fforen­

tia.l r;;action of individu3.1s to concJitj_oni1Y~ on the basis of their 

SOCiOOCOLO:l:LC bacL;round. Douva..'1 stat8d, 

S1J.cces'-;-f.?:i..lm'c C'].8S in any situation should, a;'lon:::; nic1dlo 
clas~; chilc1rc.:Y'" clj.ci t a relatively consistent reacU.ol1, 
il'l'OSj)cctivo of thE! re,'lard conditj.ons of the specific situation. 
SincE' ~:()l'i::Lr':: e:lass chilch'Gl1 a,:.'o tnuo:ht achievenent strivin;:;s 
n8ither 30 ea:,:ly nor so systc' :aticalJ.y their reactions to success­
fa.ilm'E.' cues s~lo1.,ld bo l':Ol'e l'os~;)nsivo to chan,,;os in tho TUlI2.I'd 

pote::ltial of t:1O s:'Ltnaticn. • .11 

'l.'hus, shE: h;ypothosh;od that Imwr soc:'oe~ono:~ic class you',h 

would S~W.'i a si'jClii'icantly ";ToatoJ:' chan~e in thoil' ach:i.EJVcl:unt stl'iv:ixgs 

unclel' E.<d,f)~'HJ. l'OH2,rd conditiO;1S than 'donlel :liddle class youth. In 

ordor to test hoI' ;"ypothosis, DOl1van sel(;ctcd high school students fron 

both sO<;J-al classes and had thor~ i'TO!'t~ on e.n ana-:;l'a::'i pl'oblc)'l-solvilJr~ 

te.sk undor tHO reHelI'd corditiO:1S. The first condition "ras re-:-rardin2,; 

lO'Ta,!.'Tison c;.. Gou,1h, "Factors Relatin:; to the ACEtcJor,1ic Achieve­
nant of ?iSl1-::C~lool ~~tuc1tmts, II T0.2. tTo1J}"::'~1. ~f ;~'d~lc;c"(~~.2I: ?_~yd~-,!.193:.'b 

( ~I'.~l~·"l'''''(·V lq~4C;) 7C: ..XL - ........... '"'. ~e-_.j' ,,'" t J.
 

1:L:::;b.7,a'tJoth DouvaYl, "Social Status and ~uc~ess Strivin';s,ll The 
J ~~.:'"2£)1 s:i. Ab.:~l,=2.€:.l '§-D.c'~ E,o£.t.ctl I'.~.:::..£.l::..o_lf') ::~, L::"1 Cotreh, 1956), 219.---­
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only thl'oDSh the internal satisfaction received by attah,:i..ns; a 

prodotel'~lined nor11. The second conditio:1 consisted of rec.:whin:; the 

no1"'1.'1 al1d l"ocoivil1::' CL"l external reHar'd of tun dollcTs.12 'I'hu results 

ShOHOd tho.t t,},e achi8VOllOnt stl'ivin:::;s of the 101181' class adolQscEmts 

dropped si=r,;if~.ce,)'ltly Ulldcl' condit~.ons of soli'-l'mm:cd. Tho rai,delle class 

subjocts, hC":TOVOl~, J:'e~13.i.Dcd app:::'o:~jj:atoly tho S2I,:e 107hcn undor conditions 

of oith81' oxtm'nal 01' intCl';1.al l'euard .13 Theso findin?;s indicate thA.t 

l-rhilc lom~r clas~J il~d:i.v:'-du~,ls arc hig'hly dependent on outs:i.c1o reinfol'ce­

r;lent, n:i.ddlo class adolescor:ts rely r:ore on a..Yl inter'nalizod reinforcin:; 

syste:l. !~idcllo class youth seon equi~))E.,,,-i ,·rith 8 sene:'al:i.zed and stable 

l'o.-ral'c1 systen i'Thich keeps t~eir bE:lmv:i.ol' relativoly COYlctCO.Ylt ro,~arc1less 

.t" th" .'.... "l~ ts·d",...· f ,-~ co- ·"t'l,t· 14O.l ,~CUl_C.. l.- OU l v ~eln.01C_Ln .., SJ. ,.. C'. lone 

othol' reseal'Cbol'::> have fou..'1u t:,c.t lO~T acadwlic 2.chiovcl's teLd 

to cene fro:'l lmjOl' socioeco:10![i.c bac!c-l'o'..r'c1 s .15 'I'hi s fj.11(l2.110", 'HhS!l 
--' ,.,.J 

viEilwd :.n relation to Douvan IS rosoa:;,:'C:1, sU~;30sts that lOH achio"lCl'S are 

nOl'e d epOl:dent OY1 Olltsidc l'oir.fOl'Cc:lont thc.:m hL;h ac'iliovors. T:-,is 

h::POt:lcsis is directly in ltne uith the state::o!1t ),ladE) pl'ovious1y about 

under achievors and hi:;:llJ conditj.or.ab1e tndj.viduals bci!13 dependent on 

€JXtol'na1 sod.2.1 ap~)l'O'leJ.. As BruYJ.er put it, offoetive lJl'oblen-·solvin'.: 

activity cones only after tho individual has been frood fron the 

12n~-i d .) 220 13Ibj.d,. , p. 22] • 14Ibid ., '). 222..±-_~~. J ~. .• 

15J81'1eS V. Fioce and Paul H. 3m'!!'lan, Ir1:otiva.tion Patterns of 
Suporior E:t.=:h School Students, II ThE: G:Slto_cl §:tud..:.9r~~, CoopGrative EeSC8.l'ch 
-, , >T ,., ("I 1·.L n -. roo .L '[; • J' C"'" '1'('01"2'l·.onof::cap;.l LO. t:.- -'.as;nn",l.oon: u. u. ,-,ovo:;.'n:cnL- .1':'..J.l('l:-1i; 11lC0, jC'), 

p. 55. 
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iYi:1:cdio.tc contJ~ol of onvironwntal l'8HU:cds. Learnin::: \·rhich is based 

on l'o1trm:ds fron othol's ofton develops into patterns of sco~dn3: cues 

nbout ho,-: bost to confol~_l.lG 

'rho preson.t cha:Jter pl'ovidod imOl'l:lation "hich gavo direction to 

this study. Tho critic[l.l Iv:oothcGes suzgested by the above 1'8sec2.rch can 

be 6U)c~1~2'ized as f0110'.J5: 

1. Verbal behavior' can be used as an index of group intel'action 

and is subjoct to the sa:w ro:peY'inent21 analysis as any behaviOl'. 

2. A.U10st 2.ny forn of approv2l can be l'eir.forcj.n~'~; hOHever, 

certain reinforcers SC:C!l IlOl'O consistent in their effects. The ITOI'd 

lIgood ll is ono such reinforcer. 

3. Social CO~l)liance and a tendency to rely on others for 

social approval 8~~e personality f""ctoT'S Idlicll relate to Cl. hcif":'1to'v1d 

responsivoness durin vorbal r8inforcel~ont. Sil'lilal' factors seE.m 

characteristic of t~le unc'or achiover. One ~:ay h,ypo-:'hosize that the 

under cwhievol' 13110',75 a stronG to:r;dency to "accept" social l'(::j.nfoI'col1ont. 

4. LOireI' socio€:cononic class adolescents are 11ic.;h1y dOi=lendent 

on outside l'einfol'CEnont, ~{hel'o Cl.D 1',iddle cla.:;s youth seen to rely on 

an ir,tm'naJ.izcd l'ccICt],'d s:;"stc;:. Since lOH achievers tend to cone fro:: 

10~'TCl' socioocono!:ic a.l'oas, OIW naJ a:ain h:roothE.:8i.ze that they snOiT a 

lwi:;htoned ::,'ottction to verbal conditionin;. 

16.:el'o:;:e S. BrllYlOl', Il-:;:'he Act of Discoverv,!1 :':arvcJ.l'cl ~cJucatior,.!11 
1>' "'-'rT ('.' 1 191'.1) ?6 ~ ----. ­lt8v:.r;i'J,

,--" 
./,-A~\.._. 1':0. , <. • .........
 

-_._~._- ' 



CHAI-"] l:-~;:~ III 

D3SIGI: OF TIiE STUDY 

I • SUBJECl'S 

Tho subjects usod in this study consist(~d of undorgraduates 

enrolled in Introduction to Psycholo::;y at Kansas sta.te Toach91'S CoJlo:;e 

of Kilpo:cia (:hll<Ln~~ the socond SeG8stel' of the 196.3-1969 aCccdo,dc year. 

Ei~;h e.chi0vers (COl :po site ACJ' scoro of hrenty-::dx points 01' botto:::') 

"rero o:11'oll~;d in accclero.tod classos, Hhile lou achievors (co"L)O site 

AC""l' SCOl'e of' fi:f.'toon points or beloH) ~-18re em'olled :i.n rc:;,edi<1.1 clas~;8s. 

Five mcr~cl'i2,tmtal C:~iJ':'h l~ei!r~o:r'CC:-lEJ11t) and five control (Hithc'.l.t roin­

fOrCEY'lont) :;rcIUPS lwre :~anclo:~lly drmm froTc'. tho hi::;11 POl~)1·l1at.ior:. The 

sane rmT~bel' of expel'i'xmtl'.l 2.nd contl'ol 2:2"OUPS He:co :i.~a.ndonly dralm frO;1 

the lc)';! ::'OP1.J.1<.'·tiOl~. 

}Jue to the fact that 50;,e subjects f<:.i10d to pa:c·ticipate in the 

0xperinont as l)larncd, t:10 ~l'oul1s ra..>'1'·,;od frod f om' to five :i.r;c:ividur'.ls. 

HO':'T~n;ort t~YJ '>lC1jo!'::~rou~)in~' S (:-li 3h cont-i"O1 , hi~h experir:;ental, 1o,,, 

control, a~~d 10'.J ()x~el'iw.:ntJ.l) \·,el'e ba...l.9.Y;ccd so .as to ha.ve hTEmty-hm 

individu.".:'_ls 5.n E.:ac~. T!1.m:, ei,;hty-ei~:ht indi\iidu~13 tool\: part in trw 

cxp8rinent. 

Since a siven individual 'Jas pIac-:d in e5.thel· a conb'ol or ar; 

E:."Cl)()riGer.tnl :;!'01)~'), the l'EiY1doniz",Li.on ,;;!as done bjr tossin-; a coin. If 

the tC5s;ras IIhead S t II the subject. uas placed in <) conb.'ol group, and. ::i.f 

the toss 'Has. 11tails,II tJw subject pas }JlacE:c1 in em E.s(pcr5':-'1E.llr~al ::sl'O(l.p. 
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II. Ir~)TRU, j!~::TATIOl'; 

AJ"Er'ic"'1 Collc"'c 'T'''''s'< (.,ro",)___'-.l_-.-.:..:..,~ ,,:-_.-_.__- ... ~-!:: .li J:"" • '}'he A(;'r test battery is CO!1i)OSE,d 

of fO~J:t:' S'l.1.~)jC;Cts: a soct,ion in En:o;lish, I'.athe'latics, social studies, 

ar:d natCL;.'2.1 ~;cience. T~1e test i tens are constructed so as to nEJaSl~l'C 

nonace,COllie l-'OtcJ!tial ';'3 1!811 as acade:lic potel1t,j,2l. That is, the 

e;',ip~'1asis is placoc1 on Hha.t tl18 subjoct enn do ....dth loarned rJ!l.tcr·iaJ. 

rathel' t:l.an s,i)ccific subjoct 11C!,tter. 1 In this l'es~oct, tho ACT is 

sini18r to thE! problo,l-solv:'LnG task used in tho l)Y'oSGi':t study. 

11'1'110cIt '1 Ci.'x::s-c:i,O:'iS Ii ~l'obloln-solv~.nrt tp,sk. The ta,sk used in tl,e
----~:- -_._._---_..._-. -----_.__.- ---._­

present stud:-/ consisted of a val'iation of 'i.'ayloJ' 2nd Fa'~stl s I7l\Tent:{ 

Quostionsl! prob18::1. Tho pX·O'.,)lE)ll seons pal'ticlua:dy relevar..t to this 

st1.lC~Y for t~c fol101rj,n~ reasons: 

1. To find the soluU.on in tho J::ost efficient J1.!l.nncl', the 

subjects F.1:'.S-::' usc a hi~,h level of concoptualization. 

2. 'The solut~on is not as artificiC'~ as nany ~roble:",-solvin6 

e;~perjF".mts, bi:~CaUS0 it is not obtained by a series of exact and i'rull 

den.ned stOGS. In this rcs;JE!ct, the tG.sk resEJIlbles tho typs of pl'()ble~;: 

solvin:; enc01.mtored ~n everyday life. 

--,-------,---­

l The JulCr~lCal1 Collese Testin; Pro,cr8":, Usin"", ACT ,on the C~Y~)i.1...:~ 

'68 - '6..2. (Io,·m City: T~o /u:orican Colle:;o Tostinz; Prozra.::l, Inc., 
1968), p.4. 
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3. The procedure soe"'s quito interosting to co11E)~~e tL'1der­

Graduatos, and thus r'.otivational and cooporation factors 2.J:'e sustained. 2 

4. I'~o special apparatus or laborator;! space is needed and the 

oxp8ri'~18nt requires only thirty l'linut8s to conplete. 

5. A nur.ibol' of scorin,£ criteria an) avail.s.blo. ThoS8 include 

thE: enolmt 0:,'" assistance provia od by tho cX~)E'rir"-811t8j~, the mU'lber of 

pl'oble~lS cO:lpletod Hithin tho tine ~eY'iod, and tho n11.::bor of .; nter:~roup 

particj.pations n8,de in roachin.:; tho solution. 

Alt:10u:,:h the neod for validity bas lon:.s boen apparent in proble:",­

solvinC; expori":Emts, the nat-te:!.' he.s nOVel' booy, solved very satisfactorily. 

H01TeVer, a.s 'Ray points out, the c.nS',Tor to Hhethol' tho task really 

dml.9.nds pl'oblen-sol,:j,n:; bo~avj.or C[<Ol be ".voided by describing it 

conp1etoly ono'll;h th.?t the rea.d8J:· can nake his O":-;r} jud;erwnt. 3 

The proble:l USE)d in this study consisted of a list of ten 

conr~on objects ,-,:"ich 'Tore to be ::;uessed 01'10 at a ti::;lO. The :roups '.T8re 

instructE..c! to disc'_lSS 2,:r:OYl:: thensolves and c1ecide th(~ best questions 

to c:.sk the c:::l='cl'inonter in orde!' to ;ain cluos about the objects. Thu~ 

the ::;l'OU9S fOl'1lOd hy})othe5es basod on infor] iation obtainod fran the 

2none.ld ~!. Taylor and "lillian L. Faust, "THeYlty QuostiOl'1s: 
EfficioY'!cy in Frablerc SolvinG as a Function of Size of Group," ~Tc,l 

of EY:l)C2'5.I,1~:..~?J: ~chaloq,y, ':1IV OI;ove:'lbe1', 1952), 360. 

3t'lilbert S. Ray, llConplex Tas!cs for Usc in Human Problen-Solvin3 
:';:esoal'ch," Psy-cholo'dc81 f~ulleti:l' LIl (I-:C!.rch, 1955), lL~6. 
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quest:ions, 22:d as ;;01'0 infoTPation H2.S zainec1, more specif:i.c questions 

"rere fOhlulatud. The questions, hou€!vel', heed to be ,·;-o:cdoeJ 50 that the 

eXjJOl':iJ¥mt8!' callId an~, ror then Hit.h fryes , II IIno , II II SOl ;eti:C1o S, II 01' 

II pal'tly.1I If a question "Tas p!U:'Olsed so that it cOl1.1d not be anS'::el'Ed 

Fith ODe of these: replies, the subject "Tas asked 1:,0 rephrase it. Thf) 

groups Here infor;:ed that only b·re:nty-fiv() questions HDr€! alloHoc1 0:1 

each ito!!; tl!crofol'o they !lust choose. their q l 18stions uisely. If an 

itel1 D.:'.d not bE:'811 guoss8d uithhl h:enty-five questions, instructions 

~'JE)J.·e given to tJ'Y t110 next object. 

So thC'.t there ,;·;ould bo no :nj.sunc1orst 2.1'din::;, C~"C}' s:i.'8ject ,;·;as 

give" a ll:U':.F)0:';!'2.:;hod co~W of t:w instr'cwtioDs to follo,;'; as tbo expori­

mentor' read tho" alo~.lcJ (see AppQYldix A). The instructions e::phasizecl. 

gl'Oup coope:.'ation and a r,mtl'.al exch~mc;e of idoas. Each group Has told 

they "TOl1.lc1 recoivo a SC01'O based on U:e nUJ'lb8~' of quostions asked per 

object al'ld the nunbel' of objects solved i-Tithin the thirty ninute tir:e 

lir'lit. CbviolJ.sly, tho i'mT81' qucst:Lons as~~ed aYld the nore pl'oblc::w 

solvod, the ,';l'oator tho pl'oble,,-solvill:3 efficioncy. 

III. P~OCEDLI-{S 

Constl'uctj.o:'1 of. ~..9...uj_v2.~8nt .?}·obl~~~ ]..ists. Since t!w eroups ;;.;-ere 

often'drmrn f:t'011 the Sa''10 class, there e;dstod tho possiblity that 50".e 

subjects i·;ol1.1d discuss tho task I-Iith felloH class ner,lb8rs. In order to 

cont:col s'lch infoFla.tion leakage, the instructions ur:~od the subjects 

not to d:t..scuss the experillEmt "ith their cl.s.sslJ,').tcs (soe Append:L;.: i1). 
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'l'his ;~Ca5UY-'~ FCl.S felt to be SOJic:-r:at inadequate j thereforo, five 

equivalent ~):coblens lists lTO':'O constructed (soe Appendix B). '1.'110 so 

lists Hero acld.nistoJ'8d so that Monbers of the sa;o class received 

differont but 8quivalent lists. 

'Ihe fo1JoHi:'1:~ procodure Has used to insure that the five lists 

would be e~livalcnt in difficulty. Ten gonoral cateGories (see Appendix 

C) Here choson, 8.nd fjve objects 170re arbj.tral'ily picked froM. each 

cato,:;oJ:'J. T:l0 1'osult 'irccS to havo fivo arbitral'Y proble:.-,;. lists Hith tcn 

objects per list. 

It noa811ro of d:i.fficulty for each ohject 1!as then deterl1ined oy 

adninisterin:?; tho lists to a sanple of b-rc:lty-five subjects. The sub­

jects 'Ho'e randol-,ly c:lOse~l, usiw: tho t8.blEJ of rando!'1 nu':oer5, fron a 

middle (!1F')it::.€r h:if'b nor lou) secti.o!1 of introducU.on to psycholo;\y. 

~ach subject solved one cOc'lplete list, so that every list Has tried five 

tines. 'ih(1 dii'ficult~l of ul.ch OOj3ct Hithin a 2;ivon ce:t.c~;ory 'Has th~n 

det'Jrj~incd by c<U.culnti.l1g tl:e avel'a:-;e nur,ber of questions needed to gues.s 

that object. 

Five final probl01", lists 1701'0 then constructed by using a. s:L'lple 

Latin S(j,lla1:'C desi3n (S88 Apl')endix B). 'The Latin square, in effEJct, 

syst;:, t1 ntie2.11y cour,tcl'balanced each list ,·rith resard to difficulty. 

I 
The readcl~ should note, hOcJCver, that the levels of difficulty 

a.l'e no'\:. co r :;')9.rable f1'01,1 cate;::;o1'Y to cate~;ory. In other 'irords, ti,e rn.ost 

difficult itfYl iT' 0::10 cateco;ory nay have required feFer questions than 

the :-105t c1ifficult ite;c; in another' co.tCi::01'y. For this l'CaSOl1, tl18 Lab:" 
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SqUCl.l~8 t'.odcl Has so':>.mThat nisrepl'oscntative. In 01'001' to double C!'OC~C 

the equivalcricy of oac~; list, a sin~le-cl2.s[;jfication analysis of vari­

anco uas J~un on tho actual nw:ber of questiol1s used for oach object. 

The F Val-EO obtaj.nc::J fro:l this 8D2~ysis "(,as 0.027. One fillds that tho 

F value nnst excocc1 3.7'S in order for a s:i.::;n:'lfic2.l1t difference to exist 

at thE 0.01 level. In other Hords, there is very lE,tIEl oiffOl'onc8 

behwen the five proble::: lists vTith l'o:.;a1'd to difficult;)'. 

Tho reader T!a.y I-Tell ask :i.f a. gran:) stal'tin~ ,-,ith t~e easj.est 

\Tord 5n a cate~;or;y lJ'ould hc'."lo an advant2_:;e over a L~l'OUP starting ,;vith 

the no st difn.cult Hord. Since both tho cOYltrol CL.Yjd expel'ir'lentc~l P09U­

lat:'Lol1s bc-,Q five SUO:C;I'OUPS ,Tithin thOll, both j?opulation.s l';-01'e ac1rd,nis­

, ..tEn-cd lists one tln'ou~h five. T~1US every na1C?1' ~!rOi..lp (hi~h control, c.J. :;0 

ex')oril'lontal, lOH cont;~'ol, 2.1':0 lON eZDori:-r.enta1) roceived .t':1e sa,8" ­

treatne:1t \·,5.th J:'o~:arc1 to tho o!'do!' of presontation. 

Control of ti2.sin'" factors. ~~8cent reso2.rch in verb2.1 con:~ition------ - _._.._--' 

ir\?; hils shmn, that the oxpel'ir:entor Ts €:x~)ectanc:.eG C2.Yl si -:;Y2ificantl.7 

bias the results of the study. The experinonter Eay uT!intentioI18~ly 

trans:lit infor:--::.ation to one c';l'OUP OV01' another. 4- By ta.kin3 into account 

the~;e bias:ins factors, one can apply certain techniquGs to l'ef;ain SOW3 

of the lost control. 

~obert F,osonthal, IlCovert Concnmication in tho Psycholo~~ical 
r.",xpcrjnent,1I Psycbolo o:ical Bulletin, LXVII (:\ay, 19(7), 356.. -'.- .._--- -_.__._"-­
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Each Group 'Has arranged in a circle so as to pronote partici­

pation. '1ho aperimontel' Has seated outside t.ho circle and avoided 

both di:c:;;e"t, nnd indirect contact Hi th tho subjects. The only timo tho 

cxpol'irr:eYl"tor cnterad into the sroup I s conversation ioTaS to apply tho 

reinforcel::cnt 2.m'! to anS':'Tcr pl'opel'ly stated questions. It l-JaS hoped 

that this ::lir:i~J"'.J. pa:~ticiiJ.::.tion Hould reduce visual and audito17 cues 

l"rhieh mj,:.:;ht bias tho eXp81~il:lent. 

As nentb~~8d earlier, each subject \-Tas c;iver: a EirlC03raphed copy 

of tho inDtl'uct~Lons to foD.m'l as the experinenter rOctd them aloud. '(his 

precaution a110'1Oo no variation in wordin'S which Ll:L?;ht give cues to one 

group and not to another. 

Tho effect of 1eadel'finip on group \:;orfor:il2.nce is ono of the :rJ.ost 

difficult va1;':Lables to control in group l'esearch. In ore.er to prevent 

one person fr,o;1 do·:.inatin~; the experinent by asldn,,: alJ.. the questions. 

the subjects '.{Ore roquired to tal~e turns askil1[ th8 .:2~£.1..:l;~~ Question 

(see Append:'x A). 'L'}:e spokes;,lan chan!,E.'d e.ft0r each qti.BstioYl, rotatin c; 

:l.n a clocklrise na,i''1ncr. 

It has lonE: been tho'J.ght that subject.s tested e~tl'lier in an 

experiment tend to react different.ly fron subjects contt'cted 1atElI' in 

the expe:dYlunt. 5 Sir;lply because of tho time differen~c, outside var­

iables r1a~T appeD.l> Hhich affect subjects in the latter sta:es of the 

experiJ,"ent. The present study atter::.ptod to nininize thoso intEJrvonir.,_~ 

5Ibid., p. 360. 
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V8-l'i;>.b103 by alternatin:; the groups. In other ..rords, a hi::;h control 

group HaoS follOlwd by a 10'.1 control rr:roup, and a hi:,~h experinental ~roup 

vTaS folloHcd by a lOTT experir:ental Group. This pattern Has repeated in 

a cyclj_c fashion throu:o:hout tho e~~")erj:1ent. ~3y usin:?: such an alter­

nClt:i.on, no one n.ajor zroup app~~~xod first in the exp8I'iLent, and the 

biasin0~ factol's ,;ore spread &qually over each groul). 

k)~?-li.£E~~iOi1 £.:t. .!:ejn£9r c:...s;l"!,,t. J~ho ·,rord IIEPod II Has dispensed on 

a sj~'{ty second interval schedule Ki. th the l'equisite the:t 8. group rlE.n'lbel' 

be cDgar:cc1 in a pal'ticip.?tion act at the no::;ent of pl'esentation. That 

is, in tho event no one Has verbalizin~; at tho end of the sixty socond 

period, the reinfol'ce:.lent lIas pl'escnted at tho first participation nade 

\.rhon a subject restL'"".ed t8lkin~. The questions used to :,;ain cluos \-i"ore 

not reinforced neither Here nonl'waninF';i'ul utter'anccs, such as lauS;hter 

. ,
and sl'Ins • Sinco the expcrir1.ontal period laste~l for thirty ninutes, 

each p;roup receivocJ thirty roinforc8'1.ents. 

C<2..l1'2...ctto!1 of. 9.-at?:. Tn an offort to incroase the reli2.b~L1ity of 

the data collo~tion, a pr8:)2.rcd }:'ocordin::;; shoot Has usod. The sheot had 

a space for' t.he m.tlber of "yes," "no," 11 sone tiIlE.Js,1I and lI?artly" questions 

used on each object. 'Thol'O Has also a space to record the Dl12lbol' of 

part:i-ci.~-,ations nade ill !'eac:lin": 8ac11 solution. A partici~)at:i.0n Has 

cou,'1t.CQ as a strotch of speech bour:dod b8foro ~.lld aftor by a chc.ll';o iT; 

spcaJ,:er's. The qu.estions '..lS2;ct to ,';ain ChlGS ,·:C1'O no t ccuntEJd as pa.i~~icj.-

nations. '1'110 r8ade:c uill 1'0;;81::001' fron chanter one that the rccordi~~='" .... ...-} 
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of p~1.1·t:i.cil1ations was conp1icated because of the hiGh speed 'With which 

they \-101'0 ofbm cTTlitted and the diffic.:ulty in deterw.inim,; whother or not 

a spo8ch unit T:!aS a participation by definition. 

IV. !L"PJ,Y}:'JS OF DATA 

Tho !8nere.l ?rocedure used to test the ei.;ht research hypothesGs 

of this study can be e;q:,ross8d a.s follC"·!s: 

1. In 01"(':01' to deterniIlG the effcet of the achievc::ont va:d.a"b18 

a.lone I ono can C01'1.;Ja1'O tho hi>J;h control gr'ou;.:;s vTith the lO'd cont:t'ol 

zroups. :;-rYfothescs one ilnd hm ,wre J'::'estco by conparing thE> mean of thE! 

h:iSh cC'ijt:r'ols Hith tho ':1021:. of the lo:'! cont:;:'ol~3. 

2. To dot8rni~,G tho effoct (If the 1'einforce':ent variable alort8, 

ono C<3J1 CO:-.03:::'0 the e:;:-par':U'.ul1tal :-;rou;Js w..: th their cont:?:'ols. Fypot!l8SeS 

three ~u:d fOcl::" '~i8re tc sted by cOT,:parin:; t:lO ~'.ean of tho hi:"h c::porj_r1cnta.l~ 

....lith tho rW3[; of the hi::h controls. Hy::')othosos five and si.."( "er8 tested 

by con~:Jarh:;~ the rl8UY! of the 10':1 e:;-~peril]entals vlith the r:oan of tho lov 

controJ.f; • 

3. Th~ interaction of both 8.chiovenent and r8infol'coc~ent vari­

a.bles Cell!. b.::: dettn'Y'lined by cOT1parin:~ tho hi~h experi:"-e~,,t~l ~rou9s Hith 

the 1m! e:cpel'irlOntal ~rcups. Eypotheses seven and ei~;ht, were tested by 

conparin',: the {lOan of the hi:<h cxperimentals uith the [iwan of the loH' 

€lx·.JEll'j':lsr.ta.ls. 

Tho a~J()ve corr'i),<>.risons Here nade usinc; either the reGan nU~J.ber of 

questions' askod or the nOc?J1 nu::-:ber of prob1cl'.S solved, depcnd::i.n~ on the 
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hypothesis beins tosted. On8 difficulty Has enCollilterecJ. i-rhen conparing 

the n'lm001' of questions used. Groups solving a 1[,1'[;81' nU1'1b81' of proble!'Cs 

would ohviously use nor'e questions. Since one neasure of Elfficiency is 

tho nlJ]~l~Jer of quostions asl:ed, fastel' lwrking Groups are penalized. 

This difficulty Has 1'8Y lOdied by conparing only thOSe qU8stions 1~S8d up 

to a given 1'10blon. The cut off problen varied froJ:! list to list and 

ilaS detern.:l.!,c;d by tho SlO1Jest group to try a given list. Since every 

tlajor group (high exper:iJ'lontal, high conh'ol, 10H experirlOntal, 1m, 

control) tried lists ono throu'jh five, the end result Has to have a 

cor,~10n cut off point of brcnty-one Obj8ctS for the cOi~lparison of q'l.lCS­

tions asked. 

A pooled vm'iance i forI·mla, pas choser. to test 88.ch n11.11 ~po-

thesis that b-TO ::;1'0up 's neans do not differ si;:;nificc?...1Jtly. Th8 de:;l'ees 

of freedo:-1 for such a ;,od8l is TIl +n2 - 2. 6 ~ince an m:aot directional 

prediction of the outco"16 Has not jusU.fiad, a t:-;o-tailed test "12.8 usod 

to interD~8t the t results. 
~ -
A pl'oduct-r:onent corrolation 'iTas calculated bctueen the total 

numbe!' of participdtio!~s ~:ade by eacll subgrou:.:J and tho :i:1'OUp' s problon­

solvinS ratio. This ]Jl'obloi,-soJ.vinZ ratio 'Has obtained by dividinz the 

nUl'lber of pl'oblens solved by tho r.unbel' of questions aslwd. Thus, as 

a group's pI'oblen-solvin:::~ efficiency increased, the ratio incrcased in 

direct proportion. 

6J8.,185 ~l. Pophan. Educational StatiGtics: Use D...'1d Interpl'eb_tio~~ 
01m,r York: Earpe1' and ItOH, FubJ.isl)8Y's, 1967), p. lL~7. 
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R1:£;StlL'TS 

Tho ro[;ults of the present stndy can bo sm::~aY'i7,ed as foI1o,',s: 

1. The b:lCh contI'ol ';l'OUPS 1w):'e superj_or to tho 10',J control 

>'roUDS ::iTi t>oir ',)1'\.)1)1,,;::-801vin::r officiency- (nu:'lbE.~l· of que~tion2 a.~.,bxnJ _ • ,_~ 

at t:ho .05 levol of s:·L:~Y!ificarcc. ~,'hus, hypothosis nULber or!o can be; 

rejectod ar,c: one can assur'.EJ that achiovel~(;nt pot-:!],tial lias a sj.::;l1if':i_ce.nt:, 

factor in inc"-'0asin~ the probl()~':-solvin3 cfficiE';1cy of bi~h grot:~)s OVE.'~· 

101-1' groups. 

2. '1'he h:i-:;h control :;roups H""!.'8 superior to t:'rw le-", cO:itrol 

r:rou\)S hi the:ir s'Joec of pl'ob1o:,-solvin cr (nu.;,1'oer of ~)l'oblo:,~s cOjK)lotsd '" ...... .J.' ... _ . J .. .J. 

at tho .10 level of si:;nificanc':). At this 18vel, hypothe sis nu':oiO<c' -::"JO 

:'lUst be acco'.)t8d and ono ;·,-JJ.st co),cluc]e that chai'1ce could be Ye~monsib18 ... . 
fo:!.' tit,,) obs~~rved :102J1 difference. Eve!1 thoil;;h tho null hy?ot:18Si.s r:ust 

bE! aceopt8c1, this level of si:nificaY,ce stlo)"1~~ly indic2.tcs that a.ch-i.evo­

Bent potont::_oJ ~'Jas a facto:,' in il'!Cre2.sinc the problel':-solvir:g spaed of 

hie"h ;:rl'ouns OV81' 10,\cT r,'r01.H'S._'l :.J .. ~_1 _ 

:3. Hypothesis mr:be1' th:i:'f:(J 'Has not sigY:ificmA. One l'"'.us-L accept 

the l'!ull fOl'n ~md cOl'!clude that l'oi1l.fol'c0r::.ent had litt1c 01' no ef:'ect on 

the iJToblc;;-solvin.:~ efficiency of the hico;ll acbic'lJe:;18nt E';l'OUps. Any r:18an 

difference could be att:cibut8d to cha!1ce alone. 

l~. Hypothesis !1UJlbsr four Has not si[~nifj.ccmt. Cnc must accept 

tho n1.111 state,'!cnt and conclude that, reinforcenE.:nt had little or 1":0 

effect on tho probler:l-solvin8 speed of the high achiever.:ent groups. 
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5. The 1m·; eXl)(::rillental Groups ;"181'0 superior to the lo"r cont!'ol 

groups i":1 their problm1-solvj_11G: efficiency at the J.O level of si~'nifj­

cance. .:tt ti1is level, hypothesis nur;.ber five nust bo accepted and ono 

nust concludo that chance could bo responsible for the observed l,ea:'! 

difference. EOH<:.'ver, this level of si:.:;rdficance strongly indicates t~1o.t 

rein.forcor"mt HaS a factor in increasin:s the proble';-solvinE; effic:'u:Jllcy 

of the 101; aC!1ievo:,ent Gl'OU?S. 

6. H~Tpcthesis m~'lb8r six Has not si:.;nificant. One rmst accept 

tho nuJ.l [01\"'. er:d conclude that reinforc9::or:t had little or no effect on 

the proble; 1- ",01'lin::; speed of the 10'11 achiove:'lent groups. 

7. ','ypothes:Ls nu:',ber seV8n l\'as not si;3nificant aY)(; one r;.ust 

ltccept tho null state:'wnt. '1'horGforo l tho observed diffel'ence in the 

problen-solvir,'~ cfficienc~T bebreen hirr,h eXge~..:L'".1ental a.l1d 101-7 experj,nental 

grou?s c~n b8 aCColli1ted for by chance alone. 

8. The hiZh expe:ciJ lental ~roups ~'181'e 5uporiol' to the 10H exper­

irlUi'.ta1 ,z;roups :tn their speed of problm,-solvin;; at the .10 level of 

si::;nific'I;1CO. At this level I hypothesi s nu; :ber ei~ht nust be aCC8~)tBd 

and 01:0 l'usi:.. concludo that Cha?'ICC cO'\JJ.d be responsible for the observed 

r.wan diffei.'<:;:lCO. Even thou.)1 tho null hypothesis nust be "tcce:)ted, thif> 

level of Gisnificance stronc:;ly indicat8s that the int.eraction of both 

achievenent .:'.:ld reinforce:',ent v2.r:i.ables ,TotS slufj.cient to inC!'f,aSe the 

prob1811-sol'JiY'~ s98Cd of hie:h O'ou95 ove!' lOT,; grou!js. 

It can be ~oen that 8.chiev8'wnt 1··;as the only statistically sit;n:tl­

icant val'iable 'i·;ith rf;'al'd to problc;:l-solvin~ efficiency e.s ;-,WflSUI'CO 

by the nUY:be!' of qus stiQ:~s ask':xl. As one FoulrJ (;Xlx;ct I hi:h achi8VG:';E;l'/.:, 
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groups did significantly better tban low achievement groups. When the 

variable of reinforcement was introduced, the low groups showed a strong 

tenden.cy (.10 level) to increase in their problem-solving ability, \'lhile 

the high groups sho\ved no significan:: c:1ange. In effect, verbal rein­

forcement equalized the problem-solving efficiency of the high and low 

groups v,i th respect to the number of ques tions asked. The fol101.... ing 

table will belp clarHy this point. 

TABLE I 

CRUCIAL COHPARISONS AHONG THE 
FOUR MAjOR GROUPS HITE REGARD 

TO QUESTIONS ASKED* 

Grocr Comparison 

Low Control 
VB. 

High Control 

High Control 
VB. 

High Experimental 

Low Control 
VB. 

Low ExpE'rimenta 1 

High Experimental 
vs. 

Low Ex~erimcntal 

}lean 
~('ore 

17.33 

14.19 

ll~. 19 

14.67 

17.33 

14.52 

14.67 

14.52 

5.51 

4 .41~ 

4.44 

5.62 

5.51 

4.33 

5.62 

4· .33 

t 

2.03 

_0.32 

1.83 

-O.ll 

Level of
 
Significance
 

.05 

ns 

.10 

ns 

*A-U ca lcula tions waue in this tctFieused an:--n va lue of t,,'en"Ey-:--'­
one (see page 24). 
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:'~llen corlparinc; the s!)ced of problor:1 salvin::; as measured by tho 

nl.J.:'lOer of problens completed, the high achiovencnt groups did not diffel' 

signific~wtly fro:1 the lOll achiove;lent e;roulJs. '.Jhon the rcinforce~18nt 

lJaS added, noither h:i-~;h nor 1m, S:>;J:'OU~JS shoHod any si,;njficant ChCL'1;:O. 

These finclinc;s are presented in Table II. The results night have beon 

TA3LB~ J:J 

CR~jCIAL CO:'}-,A~:I:':'O:~; Ai'~U:G ThE
 
FOm~ j,:A,JOf: G~O~IP0 ~ITl':1 FSGAQD
 

TO PROBL-~~S (;OLVED*
 

.._-_ ..--------_._._.__ -.-_._---_._---_.._--------_.._---..__._.__._------_. 

Group Corl~)al'ison I'ean ----.srandti.-i"Cl- f---- Level of-­
Score Deviation Sira1ificc:u1ce 

----~. .~'--------~--'--------_._---_._--._-.._------_..____
LoH Control 

vs. 
:Ii[d1 Conb'ol 

l~.20 

6.60 

1.47 

2.06 
-1.93 .10 

Hir:;h Control 6.60 2.06 
vs. -0.31 ns 

Hi,'!.h r:xperinental 7.00 1.79 

1J01-1 Control 4.20 l.L~7 

vs. -0.60 ns 
L01-J r~xDel'inontal 4.80 1.L~7 

HiSh Experinental 7.00 1.79 
vs. -1.93 .10 

Lo;:,f liDcperi:lcntal 4.80 1.L~7 

----->----._--,------._----~-_. 
._.--­

*All ce~culations tlade in this table used CL.'1 n value of five 
(see pa3e 29). 



29 

sj~nificD.nt he.d a largor n value l)eon used. Since only five sub,;l'oupS 

',wro used, t"to n value was five. Fevertholess, the effect of verbe.l 

reinforcer:ent secl:cd to presont i todf in the quality, but not the 

quant:ay, of proble:: solvin';. 

The rosults of the correlations mada beb:8c:n the nu.:'lbel' of par­

ticipations and the problor:-solvin; ratios "'J8re Sil'lilar to tho .i test 

finclin[{s presented in Table :r:. An j.nitially 10>-T correlation for the 

loy! achiovenent ;o,roup I-Ias increased to a narked correlation when the 

reinforce,:cnt 1laS introduc0d. The hi"h achievenent );1'0up , on the other 

hand, sho'iwd a r.larkec1 correlation at first and dropped to a .00 corre­

lation ";,,hon under conditions of roinforcEJT1ent. Thus, roinforcement 

seened to interfere uith the d;yne.::ic proble~;-solvin3 struc:tul'e of the 

hi':";h Groups Hhile strcn:=thenin~ this structure in the 10,\-1 §-TOUpS. 

The' roador n.::l.;)' note that the ne~at~,ve correlations aro to be 

expected. Obviously, as a gr'oup increases in effjciency, it 'Hill solvo 

the problel':s IlOrE) expediently and thus require feuer total participati.ons. 

Of concern here is the absolute value of the correlations, ~nd the fact 

that this value dropped ,'lhE:n the hi~;h groups 'Here reinfol'ccd, but rose 

when the 10•• ;,,;roups .;ere reirJforcecl (see Table III, page 30). 



TABLE III 

PRODUCT MOMENT-CORRELATIONS BETWEEN THE NUMBER OF PARTICIPATIONS
 
AND THE PROBLEM-SOLVING RATIO FOR EACH MAJOR GROUP
 

LO'.01 Control Low Experimental High Control I High Experimental 

No. of' 
Partici ­
pations 

Problem-
Solving 
Ratio 

No. of' Problem-
Partiei- Solving 
pations Ratio I 

No. of' Problem- I No. of Problem-
Partiei ­ Solv;ng I Pa:t'tiei- Solving 
pations Ratio I pations Ratio 

218 .040 179 .111 282 .102 172 .133 
I 

148 

78 

.049 

.068 

liO .088 I 
254 .078 

149 .089 228 .101 

185 ".104 55 .096I
 
204 .080 163 .071 105 .067 I 154 .122

I 
47 .281 276 .138319 .052 231 .043 I 

I 

r :z -.30 r :z -.67 r .. -.59 r 0: .00 

VJ 
o 



C~{APi'il;'l V 

sun:r·1ARY liD) CONCLUSICI!:-) 

I . STJIiFARY 

The present stud;;,' assunod that VE;l'b2.1 roiY'..for(;E:;;~ent of Group 

participd:bn coulc: c1il'8ctly 5.nfluem:o a ?;roup f s problEu-.solvint; 

(Jffici.E:n~y. It Has further assu',ed t:'12.t ~}'OUp reaction to reinf'O}'CE'l':8,lt 

is r.ot cor~stant but l'elatocl to the acaoonic ccchieV8'lont potential of 

the ::7!)U~. Th\1.f' th8 pl'oblE::n u?',do:c investi~~ation ccm be eZ1)ressE.:d 8S 

follo-'io;: Docs tho effect of positive vel'bal l'einforcoJxmt influE'nco 

a hi~;h "lcade :ic achievo::ent :;roup differently fron a 10'>1 acac1e;:'.ic 

aC~1:'Lcvc: :0nt ,",;roup l;ith re:;c:.rcl to problen.-solvin.:.s efficier~cy? 

The type of pro':::lei-solvj.n::; task chosen for t~is study reliod 

on b,;·o c:t'i tl:":;ria to neasure efficienc~r: the mr:ber of infor:.lat:i.on un5.ts 

neerJec1 to re,:,-ch t'1e soLrLion (as .'casur8d by qucsU ons as1(E.:d the 

(;xperi:cI8nter) and the Sp88d of perfor;'!ance (as neasltl'od by pl'ooler;ls 

solved dU.rin· the experj!':,ent). T:'18 crit8rion for achj.evo':e~t potc:-'tial 

vIaS a st:uder:t' S C01,pO site ACT scor8. 

Tno subjects consist'Jd of forty-fi\iC hig''1 achio\'el18nt stuc1elJts 

and forty-five 10'" ac""lievenent students enrolled in .9cce10ratE'd and 

remedi21 int:coduct01'21 pSyC1101o(':V coursos at a snall "idl'wstern colle'''e. 

:F'ron th8 hi~,;h population, five expericlental (-vith reinforce;'"'lEmt) and 

fivo control (-".Tithout r~Jinforce:lent) o~roups ,.;ere randonly for:1.ed. The 

san8 pr'ocec1ure ,Tas follo~'Ted for the 101; po~)u.latio:n. :Each C!;roup consistcc 
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of fj'o'! foul' to five individuals. 

Tho positive vEJrbal reinforceri;ent consisted of the 1101'(1 llGood II 

pronounced in a flat unenotional tone. This rcinforce::lent \-:as dispensed 

on a sixty s8cond j_nterval schedule Hith the requisite that a group 

PlO',,'bor be en,,:aged in a participation act at the l'lo:,wnt of presentntion. 

Thus I it ..ras actually a forn of sroup interactioYl \.,-hich "\oias bein,:; 

reinforced. 

Eight hypotheses Here tested usinG: a polled variance t for::u18_. 

Four of the hypotheses were concerned '.-lith cO"lparins; the "'lean nunber 

of questions asl~ed J and the othor four Here concernod ..lith conparing 

the nean nunbor of pl'o'ole,rs solved. The basic cor.11)<l.risons 'Ilero as 

follo1-:s: 

1. The high controls I r,ean l,jaS conpared to the 10'; controls I 

mean to dotcrnine tho effect of achioverlOnt potential on ;;roup problo!"i 

solvins · 

2. The hi,,,:h experinlEmtals I mean was compared to the hi~~h 

controls I r~ean to ceterr:ine the effect of reinforce'lent on the problol",­

solvin?: efficiency of hi?h achievonent Groups. 

3. The 101/1 experiJ:'lOntals I noan Has cOI1?ared to the low controls I 

moan to detc!TIino the effect of reimorce:'1ent on the probler,:-solving 

efficiency of 10", achieve;:10nt grou.ps. 

4. The hiGh oxperinentals I mea.'1 was cOFlpared to the lOH 

E.\xporil1entals I !'lean to determine vrhat effect the j.nteraction of achicvc-­

r.16r.t potont:i.a.l and rcinforcc:r:rent had on e;roup problen solvin::;. 
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As a side issue, a product-~'lOr1.ent correlation Has calculated 

beh,e.s'n tho total nunbar of participations nada by each sub:;roup and 

tho group' s proble~1-so1ving ratio. This ratio Has obtained by dividing 

the mElber of problens solved by the nunber of questions asked. 

Only one statistically significant result 'Has found. This vms 

tha.t efficiency as measured by the nur:ber of questions asked 'Has hi:,;hor 

in the hir;!l control grou!Js than in tho low control groups. 1.1though 

this 't~as the only statistically interestincr, rosu.lt, there Hero sovoral 

heul'isU.cpl1:o interestin;""; results. Under condit::i.ons of reinforce:-;~ent, 

the 10~T ;~l'OU!)S shoHed a strons tend ency (.10 lovel) to increase in 

their prob18l'-solvin~ efficiency, Hhile the high groups 5hoHod no 

sisnific,s.nt change. These findings 'Here more dra:;latically illustrated 

whEJrJ 0:00 cOTip,'Jred the correlation coefficients. The 10"1 groups 'l-lent 

fron an initially 10';-; correlation of -.30 to a nar:wd correlation of 

-,.6'1 'l-7ho1'1 rElinforced. Tho high r:roups, hm:evcr, "ent fro)J an initially 

r1arked corrolation of -.59 to a .00 c'Jrrel;Jtion. :Soth the t tests and 

the correlaUons indicate that reimol'conent has a."l interfering effect 

on the problen-solvj.r:-; dynanics of the hi:;h aehievol'lent gl.'OUpS. 

"'Then cO;;lparj.ng the speed of pl'oblen solvin'S, there .;ere no 

statistically sisnificant differences. Furthermore, reinfcrc6l'18l1t 

l1ad alnost no effect. Thus, verbal reinforce;clent had a tendency to 

~qualize tho quality of problen solvin~ bebwon hir;h a.~d 10".1 groups, 

but b.9.d little effect Oll the quantity of proble:-1 solving. 
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II. Cm-iCLUslm;S 

'i!ith such l',oa-O:8r' levels of significance I caution nust be used 

',Jncn draHi!Y~ conclusions. Therefore, thj.s researchor \-Tould like to 

abolldon tho lJo!'d conclusions and discuss indicat~.ons. 

Inclicatj_ons are that achiovo:".ent is a Plajol' factor jJ) deter­

ninine: the efficiency of certain Z1'oup problm,,-solvirs ende.::rvors. This 

:l.s no ~j!Jock to ad,linistrators uho have boon B;roupin:; stu.dents on the 

bll.sis of achicve::ent potential for years. :,Jhat is of concorn is \-That 

ono dOGS Hith these students once they have been grof.1.ped.~'Till all 

studen~cs bm';efit equally fror.l verbal rcinfGrcc:~\ent re~ardless of their 

achiover,ont potentials? Tho pros81,t study indicates that t~ey "..ill not. 

1m-; achio1Tenont r:;rou,?s Sh01{ a ter.dency ta increase their gu,~lit;;r of 

prable::1 solv:in(~ when Ul'.der conditions of verbal reinfol'c€!lcnt, ~,:hile 

hi:,,;h achicvo::o:rt s:roups do !".ot. In f2.ct, reinforconent r,a.! e-Jon inter­

fere -;·,i th tho high achievor I s dyrla~'ic p~'cbl()n-solvir.:~ structure as seen 

fron the, cO!'l'nlatiorlC'_l aata of this stu.ely. Other rOS00.1'o:1 findinzs 

tend to bac~~ UD those res111ts (S08 paso 1f~). 

As '1d.th r~ucl1 researc':1, tho najor conclasion is that r~_ore 

resec:.rch naces to bo dO?1c. This study can offijr several sug2:estioLs to 

further researchers in the field. First, since participation holds 

the key position in this cxp8rinental fra:le'l-wrk, a more reliable !'1ethoo. 

of l'ecordin~ lTould be a~)propriate. A tape recorder see:n.s ideal for 

this purpose. Secondly, there is ;:P'0'1rlw:: evidence that th8 experinentol' 
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ma.y c:asily bias the results in a free-operant situation. Therefore, it 

",ould be bost if the situation t-mr-e structured in such a rwnner that 

tho e::p~1-il:ent8r ,las not requirE-.Q. to participate. Jmothor alternativ8 

r;ould bo to keep tho researchor Ilblind" to the ex~.)el'inent. Finally, e. 

S(CJ.lcilhat less f:lobal approac:1 ni;o:ht p:r'ove beneficial. Functional 

relatior;sh:i_ps r:~w bOCO:-10 apparont tihen the variables of reinforcE.,;,ont 

and achicvt);-,cnt are studied directly vJi thout introducinG the concept 

of gTO\lP prablcn salvin!:. 
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ItJ~THUCTIC:"S 

You. 8.re about to participate in an expo!'inent in group problerl­

solvins. You vJill receive a score based on your pOrfOrl'lanCe as a ;o;roup 

and not as individuals. Therefore lit is iTIportant that you talk anon~ 

yourselves and cooporate as !1uch as possible in r8achin'?; your solutions. 

I .Jill have in rlir.d an object Hhich should be f8T1iliar to all of 

you. Your tasK will be to diseuss W10n:, yourselves, and decide the bost 

questions to ask no in order to E:uess the object. The questions l':lUst be 

...-mrckd so that I can ans"rer them _lith Ilyos," "no," "sonctines,ll or 

Il partly." The l!,roup' 5 job will be' not only to Use the fm,est nunbal' of 

questions possible, but also to guess as many objects as possible vIi thin 

the thil·ty ninute test pe:dod. Therofore, it is D1Fortant to choose :Y-01J.r 

questions \d.sely without spendin:s too ;1Uch tine on anyone object. If 

the ito:, has not been guessed vIi thin hwnty-five questions, 1 will tell 

you, ane He Kill start on the next object. 

Each of yon will take turns asldng me the question the .,zroltD has 

decided upon. The first person to r::.y left '.Jill ask the first question, 

the pe::-050n to his left will ask the ncx:t qU8stion, and so on, abIays 

l'otating in a clocbtIise nanner after each question. I cannot anS1T01' 

u'1til the proper SpOk8s:i2.n has for'~12~ly asked ne the question. 

Since you Hill be cor::parEJd Hi th 0ther nembe:l.'s of your class, it 

is ir.lportant that you do not discuss the experiment "lith then. I .. jll 

be recDrding a nU:lbor of things, so please do not let rrw distract you 

from J'our task. Are there any points you are not clear about? 
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Keep the folloHin?; thin:;s in nind: 

1. You should Coopo!'ate and share your ideas i-lith tho other 

rwubsl's of your sl'oup. 

2. Y.:>u should as~( no as feH questions as possible Hhen trying 

to gUElSS the objects. Ho,\.,~ever, you should Hork as quickly as you can, 

because you also i-r8-YJt to find as nany objects as possible in the thirty 

ninute teat period. 

J. The spokesnan should Hord the ~roup's question so that 1 can 

anSl-rer it i-rith "yes," "no ,1I " so:,etines, 'I 0:1:' 'lpartly.11 

4. You should not dXlaceyour 7,roup' s score by discussin,,; the 

exporir:18nt Hith other class menbers. 
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FINAL PROBLEM LISTS AS DETERMINED
 
BY THE LATIN SQUARE HODEL
 

List Level of Difficulty>:­
Number 

-
1 Chicken 

(1) 
Socks 
(5) 

Bean 
(4) 

Cadillac 
(3) 

Oak 
(2) 

Rose 
(1) 

Ken..'1.edy 
(5) 

Airplane 
(4) 

Emerald 
(3) 

Penny
(2) 

2 Pig 
(2) 

Coat 
(1) 

Pea 
(5) 

Dodge 
(4) 

Walnut 
(3) 

Mum 
(2) 

Washington 
(1) 

Motorcycle 
(5) 

Diamond 
(4) 

Dime 
(3) 

.3 Horse 
(3) 

Dress 
(2) 

Carrots 
(1) 

Pontiac 
(5) 

Maple 
(4) 

Daisy 
(3) 

Lincoln 
(2) 

Bus 
(1) 

Jade 
(5) 

Half Dollar 
(4) 

4 COlv 
(4) 

Slacks 
(3) 

Potato 
(2) 

Ford 
(1) 

Pi.'1e 
(5) 

Carnation Johnson 
(h) (3) 

Train 
(2) 

Ruby 
(1) 

Quarter 
(5) 

5 Sheep 
(5) 

Shirt 
(4) 

Corn 
(3) 

Chevrolet Elm 
(2) (1) 

Orchid 
(5) 

Nixon 
(4) 

Ship 
(3) 

Sapphire 
(2) 

Nickel 
(1) 

-ll-Number one (1) stands for the least dilficult item in a given category, while number five (5) 
stands for the most dj1ficult. 

e
 





TE?' GD;rE:RAL CAT~:~"C'P.1f~S U3;:;:D 
T~E FINAl, P~~031EIJ 

1. Barnyard Aninals 

2. Articles of Clothing 

3. Ve;;etablGs 
" 

l~ • l;akes of Cars 

5. Trees 

6. I<;loHel's 

7. Presidents 

8. Transportation Vehicles 

9. Precious Stones 

10. A:,el'ican Coj.ns 

45 

If D.~:Tl!~:'<J;IrING 

LJSTS 


