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CHAFTER T

THE PRCOBLET AVD DEFIHITION OF L'ERLS USE

I. TINTRODICTION

W

Reseerch has indicated that certain personslity charachterisiics
make sorie individuals rore azenable to verbal conditioning than others.
As Zisler and Lanzer have put it, Yhis prectice of treating social
reinforecers as if they were homozeneons pellets dispenses to equally

hunsiy rats was recently called into question. The present study

irztod the vossibl

Lity of using academic achievesont potential as
a erdterion Tor differentiating grour reaction to veirbal conditienin-.
Qther studies have pointed oul that the problem-solvinz ability

of a group is directly relat<d to the murber of particivatlons neds o

D

that zroup. "Clroup discussion," wrote

meres carefudl thinkin to lead to ceonsideraticon of a wider ran

ideas, and to nrovoke more objoctive and eritical testing of conelu-
sions." Since social reinforceient can influerce the asount of £2OUD

participation, it cen also infiuence the problen-solvin:z erficiency of

2 group.

C. Barnlw A Comvar

2De"n C ! Ll1rc, HA Co at
and Group Judsment,' Tha
IVITY (Jarvary, 1955,




In sumnary, the present study was based on the asswintion that

a mroupls reaction to verbal reinforcerient is directly related o the

3
acadcerdic aszhievermert potential of that sroup. Furthermore, the amount

~ . .

of sroup participation is hishly correlated with probler~solving

ability. Thus it was asswnicd that vhen groups differing in achieve-~

4

nment potentlisl sre cqually reinforced for parvtiecipation, theiv rvoblen--
solviny efficicncies are uncqually affectad.
Ji. FrODLE:

Tae prebler pressnted by this study

can bz exvresscd as fellows: Dees the effszel of positive verbal

reinfercerenl influcrce a

nich acadenic achlevenent zroup dif

1with resard to probiori-sclving

reasuared 0y the Amcrican Colleze

"est (hereaiier, inmply ACT), and sroud participation was the factor

receoiviny reinforecenent.
Sicmificance of the studvr. The oresent study is pertinent ic

1. Problen solvins and group participzation are csntral facto

|_,
( ]

in nost educational settings. Consequently; information regerding the

?

funetional relationships between problen sclvinz and zroup dynasics
can directly tenefil educators.

2. Jt is a couron practice for college adrilssions personnel

to usa tho ACT to vlacz students in specliesl clasees based on their



~

leverent potential. Relatilonshivs Tound betwveen group perfornaice

33
[eX
r-"

and ACT sceres can assist in this placement.

3. Verbhal reintTorcement is often used as a universal panacea
for the vroblorns of nonperticipation and low efficiency in the class-
rooms The major imvortence of this study resides in the fact that

verbel reinforcenent nay not be equally beneficial to students o

varied acadeinic ability.

Staterent of hvootheses. The type of probleni-solving task

used in this exverinent relied on two criteria to neasure efficiency:
the nunber of questions asked by the subjects and the nuaber of
problens solved within the tire linit. Tight research hypotheses vere
generated usinz verbzl reinfercoment and academic achievenent as
independent variables (controlled inputs), while questions asked and
problens solved were dependent variables (nicasuvred results). Ixpressed

L

as Tollows:

<

in their null form the hypothescs ax
1. There is no sicnificant difference botwesen hich and low

achieverient zroups with respect to the nuiber of éuestions asked.
2. Thers is no si

nificant difference betweon hizh ard Jow

achieverient sroups with resnect to the number of preoblens solved.

>
o

3. Reinforcerient conditions nake no significant difference
in the nmuber of guestions asked by hizh achievement groups.

&, Reinforceomsnt condilions nake no significant difflerence

in the nurber of problews solved by hish achicvonuent croups.
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5. Reinforcement conditions make no siznificent difference in
{he nuibsr of questions acked by lew achievenent zrouws

6. Reinforcement conditions rnieke no siznificant difference
in the number of problens solved by low achievenent groups,

7. Vhen under corditions of reinforcenent, there is no signifi-
cant. difference between high and low achievement groups with respzct
to the nunber of questions asked.

8. When urnder corditions of reinforcenent, there is no sionif{i~

cant difference bolween hizh and lew achievorent groups with resvect

to the nuncer of problens solved.
I11. LFIVITION OF TER S U5zD

The terns which follow are Xey concepts

They are derined to assist thoe rezader in understand

Tizh achieverent refers to a composite score

Lt
[Se)
o0
-
W

as havinz a psrcentile rark ¢

Iow achievenisnt. Low achlevement refers to a composite score
of fifteen scale score points or below on the ACT. lormative data taken
3The A“Jllﬂip Collese Testing Progran, Usinz ACT on the Canus
168 ~ 169 (Yowa City: The Arerican Collese Teotlng Program, Inc.,
19683, p. 12.



between 1964 and 1967 show a composito score of fifteen points as

. . !
having a percentile rank of 19.}

Group. A group consisted of from four to five individuals
arranced in such close physical proxinity that each member could freely
respond to any other mermber. Due to the dynanic properties of the group,
social riotives becorie relevant which do not show up when each individuszl
is workin=z alone.” Thus, a groud was an entity in itself and not rerely

a swriation of individual acts.

Problar~solvinr elficiencr. The prohlei~solving task used in

the presont study l¢cd heavily on deductive reasoning and very little
on spzcifically learned matcrial. Conseguently, it was the ressoninz

or infornation utiliszing process itself which was under investigation.
Operationally delined, efficiency was a cormbination of two factors: the
nurmber of information units needed to reach the solution (as rmeasuresd by
the nwiber of questions answered by the experinerter) and the specd of
perforiiance {as neasurcd by the nunber of problens solved durinc the
thirty ninute experinental period).

Farticination. A participation was opsratiorally definad as a

neaninsfol word, vhrase, or sentence bounded on both sides bty a chanue

N

5Barrv E 11linzs and Harold Sustzkow, A §9 12l Psycholory of
Jroup }*oe : n~akiny (Tlew York: John iley and Sons,
T"l(!-, l-\k,‘l‘

o ’)




in spealers. lomicaninzful utterances, such as lauzhter and sichs,

were not covnted as participations.

Certain events have the property

Positive verbal reinforcement.
of stren thenin.s almost any behavior with which they are associated.

Such events are referred to as generalized reinforcers, ard one of the

most cormwon is the word ”good".6 The present study used the wold Voood!

pronounced in a flat unemotional torne as a positive verbal reinforce ont.

Statistical si-nificance. A gencrally used criterion for hypo-

7 hypothecis which could have occuryred

thesis testinng is 1o reject

out of a hundred (.05 level). This study did nect

by chance five tines i

sccent ary hyvothesis as scientifically verified lrowledze which could

not be confired at the .05 level ol siznificance.

IV. LI TTATICUS CF T Solp?
There is little dcubl that an investisation such as thie, vwhich

relied on & sinsle population of sutjects, has its liritstions, The

iritation was the desrec to vhich the findinzs could be

1 different from the one investizated. Gihen-

pvrosent study strengthened its firndinzs by citing

data from other research populations. IHowever, the reader

”'“bal “ghavior (Uew York: Appleton-Century-

-
T F. SKkinner,

Crofts, Tne., 1957), ». Sh.



should renerber the population used wes a sanple, and the results are

directly relevant enly to that sar:ple, nol the populetion as a whole.

A sccond linitation lies iv the type of proble~-soiving task
used. Tt is doubtful thatl any one task will ever reasure all types of
problen solving. The reader rust therelore use caution when comparing
the present rasults to other, less related types of problen-solving
behavior.

Althoush not a formal part of this study, several correlation
coefficients were calculated between group problen-solvins efficiency
and the arourt of participation. These calculations had several lirdt-
ing factors. First, eveon thoush tuo events are correlated, the reader

rmist not asswic that one event necessarily caused the other. Secorndly,

iy

the recording of participations was conplicatzd because of the hish

.1 A

speed with vhich sone groups enitted resporses and difficulty in

deterriining whether & speech unit was a partici

pation or a nezninzless

i

utterancc. These factors rust be considered when interpreting ths

corrclation coefficients.



CHAFTER IT

REVIEW OF RELATZD LITEZATU:

Fost experinents done in the field of verbal conditicning follow

Fal

the basic frerework develoved by 3. F. Skinner. Skinner nakes several

basic asswiptions: thalt linguistic behavior does not differ fundanen-—

C)

tally fron ether types of haien behavior, that the problems of verbsl
behavior can be understoed throuzh a reinforcement nodel, and that nany
of man's problen-solving endoavors are chavacterized by verbal behavior.

Joel Gieensgoon is orobably the rman rost responsible for the

surse oi interest in verbal nanipulation throuzh reinforcenent. In

9]

reenowoon's now elassic expgerinent, reinforcenent was made continzent
on the stateoient of two 2eneral word classes, vlural nouns end non-

plural nowis. Iurthervore, two types of verval reinforcers were used, a

positive reinforcer consistiny

of 'im-hrmat and a negative reinforcer con-

U

sistins of tigh'un'.? Greenspoon found that social reinforcerent affects

the class of words as a wicls rather than specific words within the class.
B &

~

He also found that not enly dees lhe reinTorcer affect the response, but

-

the nature of the response in turn determines the effect of ths

ip,w, Skirmner, V

. S erbal Behavior (Mew York: Appleton-Century-
Crofts, Tnc., 1957), ». &4

2Joel Sreenspoon, "The R inforcinz nffect of Two
on the Fraquency of Two Responses," The Anericen Jouy
LIVITY (Sevterber, 195;»), 110,
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With these findings, Sreenspoon foreshadowed the present

3

reinforcer.
study., That is, certain factors outside the reinforcerent determine the
effect it will have.

Right after Greenspoon's vloneerinz work, a rasih of verbal con-
ditioning experinents appsared in the professional Journals. Theso
experirents seemsd to center around two basic problems: how general
are the effects of socigl reinforcenent and what social reinforcers are
nost effective? illianm Verplanck fourd that almest any form of agree-
rent could serve as a social reinforcer, and that classes of verbal be-~
havior as larrze as opinion statenents could be conditioned.u

Hildun and Broimn investizated the effects of 'rm~hrun' and 'Good!
on the expressions of opinion staterents. Their results irdicated tha
the word 'Good! has a simnificant influence on a person's expressed at-
titude while ''m-hrm' does not. They explained their findinzs by

pointing oul that 'Cood'! has a nove clearly favorable nmeaning, while

o)
o,
l“"
u
i
[

v
=
o]
<
P,
L]

W

Wr=hr! is often arbizuous and ney even indicat
Thesec early experinents niost oiften attenpted to reinforce a

specific word eclass, i.e. plural nouns or statements of opinicen. !ore

31bid., p. 415
Ly v

Jilliam S. Verplanck, Y"The Control of the Content of Conversa-
tion: Reinforcenment of Statenents of Cpinion," The Journal of Abnormal
s

and Sceiel Fsreholosr, 11 (loverber, 1955), &6C.

Jhonald €. Filduw: and Tiosey We Zrowm, "Werbal Feinforcernent and
“as," The Jourrnal of Abrornal and Social Fsycholovr, LITT
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recent rescarch has addresscd itself to the problen of reinforeiny any

tyie of reanined

erbalization without revard for its sneciflic cortent
cless. TIU is interestins to note that this zeneral approach has

recently vecorme prevelent in the Tield of psychotherapy, esvecially

! de

whe workinzg with withdraim subjects. TFor ewannle, in order to hilp a

withdraun patient, the therapist r ey start by reirforecing any type of

.

verbalization nede by the subject. This praciice o

S
)
Iy

reirforcing verbal
behavior in general was the method used in the present study.

Sarbin and Allen atte:npted to influence the arcunt of verbel
particiration of group nebers by using ajrveenent as a vosiltive verval
reinforecencent. As exvected, the recsulis indicated that an initially

,

low pearticipetion rate couwld e sisnificantly inercesed thyoush verbal

conditionin:e
It is apvrovriate at this roint to uention s probler~solving

study done by Arvthanr Steaats. Stests used 2 perndulun problen to reasure

the effects of verbalization on vrovles solvinz. He fourd that verhsl

Gon sitnificently increasced an individual's wrobleri~solving

)

m
ﬁ
l’_'
&
jni
’.l)
J
o
o
j=e
3
5

-
ability./ If ore viszws Zarbi 5 in conjurclion with

CTheodore Hle %a:bln and YVernon L. Allen, "Increasing Partielpa-
tion in o llatural Group Scetting: A Prelindinary HRepori," The FPsycholoz-
P ’

ical Pogord, IVIIT (Jarmuary, 1948), 1.

r
/Arthur o Staats, "Werbal and Instimu.ental Responsc-lierarchies
and tholr Rolationship to Problen-Solving," The Anerican Journal of
Psyveholoow, Ll (Senterber, 1957), Lhib.
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the findings of Staats, the results are directly relevent to the presunt
study. Verbal fluency increasss preblen solvins, and social reinforce-

rent increases verbal fluency.

(s3]

The najority of past experinents were concerned with

1]

the ef
of variosus verbal reinforcers on assorted classes of verbal bchavior.
As a wesult, strikin=ly few experinents were revorted which attermpled
t5 isolate the persenality factors reswonsible for the difi'erential

reaction of individuals to verbal conditioningz. One notable excention

was Jrwin Sarason's investisation using vsychistriec patients to deteriine

-

.

what versonality variables nake some individuals nore willinz to "accent®

social reinforcensnt. Sarason reinforced verbal activity in zeneral

usi Nin-irea" as a reward. The subject's reaction to the corditicnin-

was then correlated wwith his personality nake-uvp. The results indicated
that social azreeabilitly or compliance was related Lo a heightened
responsiveness during conditioninze. Dofensiveness, on the other hand,
was related to a weakened reactlor.B Other researchors have borne out
thia general conclusion. !liarlowe, for exanple, indicated that individ-
uals having strons tendencies to respond in a socially avpprovriaste way

are likely to be tied closely to the reward properties of ths situatio n.?

BIrwin G. Sarason, “"Interrelationships Aront Individual Differ
ence Yariavles, Sehavior in Psychotheravy, and Verbal Conditionine,
The Journal of Abnornal and Social Fsycholozv, LVT (llay, 1958), 3L,

9 cq - s

7David "arlowe, "Veed for Social AourovaJ and the Cperant
Conditioninz of ! eaningful Verbal 3Behavior," Journal of Consultiins
Psycholory, Fo. 1, 1962), o2.
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it is interestinz to note that Gouzh nentions social extro-
version and a tendency to rely on others as being characteristic of the
urder achizver.t0 Tn other vords, a strons reliance on others foi' socisl
avproval seesns to characterize the undeor achiever as well as the hizhly
concditionable individual.

#lizabeth Douvan went a sten further and explained the differen-—
tial rzaction of individuals tc conditieninz on the basis eof their
sociocconenic backzround. Douvan stated,

Suceess~-Tailure eues in any situation should, armoncs middle
class children, cliecit a relatively consistent reaction,
irrespective of the revard conditions of the specific situation.
Sinece rorizirn. elass children are tausht achievenent strivings
neither so early ner so systeratically their reactions to success-
failure cues shouvld be more resvdonsive to chanses in the rewvard
potential of the situation. « 11

hus, she nypothesized that lower soclioeconcnide class youlh
would show a siznificantly ercater chanse in their achieverent strivirgs
under exteinal reward condilions than would. middle class youth. In

.

order to test her hypothesis, Douven selected hich school students fron

Y

both social classes and had them werit on an anazras problem-solving

tesk undeor two reward cornditions. The first cendition was revrarding

10usvrison G. Gourzh, '"Factors felatin< to the Acadenic Achieve-
nent of Hich-Zchool Ztudents, The Journal of Fduczatian Psvcholory,

XL (¥ebruzzy, 194%9), 75.

1ir150abeth Douvan, “Social Status end Suceess Strivings," The
Journal, of Abnermal and Soclal Fsreholowy, LIT {(f.arch, 1956), 219.
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only throuch the interrnal satisfaction received by attaining a

rm

predcetersiined nora. he second condition consisted of reaching the
norm and vecelvinz an external reward of ten dollers.t? The result
showred that the achisvercont strivinss of the lower elass adoloscents

dropped sizrificantly under conditions of seli-reward. Tho middle class

subjcets, however, renained approitinately the same when under conditions

of cither external or internal reward. 13 These findings indicate that
while lower class individuals are hishly devendent on outside reinfoice-~

rent, niddle class adolescerts rely rore on an internalized reinforcin;
systen. 1Addle class youth seen equipned with a =zeneralized and stable

revard systen which keep

s thelr behavior relatively consiant rszardless
the current outside velnf01an situation.l@

Cthor researchers have found thet iowr acadeic achievers terd

!

to ceorie from lowrer socioecenoric back rounds. 15 This findine, when
=Y

viewed in relation to Douven's rescarch, su-rzests that low achievers are
nore deperndent on outside reinforcenent than hizh achievers. This
hopothesis is directly in line with the staterient made oreviously about
under achievers and highly conditiorable individuals beinz dependent on
external social. avvbrovel. As RBruner put it, effective »roblem-solving

activity cones only after the individual has been frsed fron the

121pid., ». 220, Y31bid., p. 223.  Hmid., o, 222.

155emes V. Piece
Supericr Hizh School Students," The |
ionocravh Yo. 2 (Vashinst

55+

Aovman, Motivation Fatterns of
ifted Student, Coopsrative Fesecarch

AR

ont U. S. Govern:cnt Printing Cifice, 1962),
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irmedlate control of enviromiental revards. Learning which is based
on rewards fror: others often develops into patterns of seelting cues
sbout how best to conform.lé

The prescent chanter vrovided information which vave direction to
this study. The critical hypotheses suzgested by the gbove research can
be swmarized as follows:

1. Verbal bechavior can be used as an index of group interaction
and is subjecct to the sane eperimental analysis as any behavior.

2. MAuiost any form of approvsl can be reinforcingy however,
certain reinforcers scem rnore consistent in their effects. The vord
zo0d" is one such reinforcer.

3. Social complisnce and a tendency to rely on others for
social approval are Lersonality feclors which relate to a hecightenad
responsiveness durin: verbal reinforcenent. Similar factors seen
characteristic of the under achiever. One rnay hypothesize that the
under achiever shows a strong terndency to "accept" social reinforconent.

L. Lower socioecononic class adolescents are highly dependent
on outside reinlorceriont, where as middle class youth seern to rely on

ce low achievers tend to cone from

&

an internalized revard systen. S

lower socioeccnoriic arveas, one nay atain hyvothesize that they shoir a

——— T

ES

heizhtened reaction to verbal conditioninz.

4 e ~ . - e .
Logereone S. Bruner, YThe Act of Discovery," Harvard iducalional
Reviesr, I (Voo 1, 1971), 26.




CHAPISR 131
DE2IGH OF Tim STUDY
I. SUBJECTS

The éubjects used in this study consisted of undergraduvates
enrolled in Introduction to Psycholo;y at Kansas Stete Teachars Colleze
of Huaporia durinz the sccond semester of the 1965-1969 acadenic year.
Hich achievers (corposite ACT score of twenly-six points or better)
were enrcolled in accelerated classes, while louw achievers (comnosite
ACT score of fiftoon points or below) were eniolled in remedial classes.
Five exveririental (with reinforcerent) and five control (withecut rein-
forcznont) ~roups were randonly drawn Trom the hish ponulation. The
sarie nuber of experinentel end control sroups were randonly dravm Tron
the lowr vopulation.

e to the fact thal some subjects foilsd to participate in the

experinent as plarned, the srouns ranged froa four to five individuals.
However, the major zroupin-s (hish contirol, hizh experimental, low
control, and low experinental) were ba larceﬂ so as to have twrenty-two

1.4

irdividuale in each. Thus, eizhly-ei:ht individusls tock part in the

experirient.
Since a given individual was placad in either a contiol or an

.

exverinental mroue, the randorization was done by tossiny a coin. If

the ftess wras VYheads,™ the subject was placed in a contrel zroup, and if

the toss was ™ails,” the subject was vlaced in an experimental sroup.
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AT ICH

Arericen Colle~e Test (AC7). fThe ACT test battery is composed

of four suujoels: a scction in Engzlish, mathenaltics, socisel studies
rl

ard natwrel science. The test 1tems are constructed so as to measure

nonacedertic potential as well as acadenilc potentisl. That is, the

[B5
[
£

C

emvhasis vlaced on what the subject can do with learned naterial
rather than speciflic subject natter.1 In this resvecl, the ACT is

sinilar to the problen-solving tasl used in the vresent study.

Yiyenty JuostionsY vroblem~-solvine task. The task used in the

R} oo

present study consisted of a variation of Taylor and Faust's Yiwenty
Questions'" problems. The problen seecns particulayly relevant to this

study for the followins

D

reasons:
1. To find the solution in the rost e¢fficient nanrer, the
use a hich level of conceptualization.

2. %he solution is not as artificiael as many vroblem-solvinz
experiments, because it 1s not obtained by a series of exact and well

defined slens. In this respect, the task resenbles the typs of problew

solvinz encountered in everyday life.

Ithe American Colle- ~e Testing Pro: rﬁ*, Usinz ACT on the Carmus
368 =~ 160 (Towa City: The ALCTLth uol_ebc Testling P'ograﬂ, Inc.,

1983), b. 4
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3. The procedure scems quite interesting to colle<e under-—
araduates, and thus riotivational and coopcration factors are sustained.?

L, Wo special apparatus or laboratory space is needed and the
experinent requires only thirty minutes to corplete.

5. A nurber of scorinz criteria are available. Thess include
the @1ount of assistance provided by the exveriienter, the nmumber of
problens corpleted within the time neriod, and the mivber of intersroup
participations made in reaching the solution.

Althoush the need for validity has lonz been apparent in probleri-
solving experiments, The natter has never been solved very satisfactorily.
However, as Ray points out, the answer to whether the task really
denands problern-solvin.: behavior can be avoided by describingz it
conpletely enouzh that the reader can rake his ovm Jjudzement. 3

The proble used in this study consisted of 2 list of ten
corron objects which rrere to be suessed one at a time. The ~roups were
instructed te diseuss arions; thernselves ard decide the best questions
to ask the evperinenter in order to zain clues about the objects. Thus

the zrouvs foried hypotheses based on infomiation obtained fron the

2Do*‘] 1d V7. Taylor and “illian L. Fausl, "Twenty Questions:
Efficiency in Freblen bolVWn‘ as a Function of Size of Group," Jouwrral
of Exverinentel FEsychology, "1V (Novenber, 1952), 360.

Milbert 5. Ray, M"Complex Tasks for Use in Human Problen-Solvinz
Rescarch, " Psycholousical Tulletin, LII (ilarch, 1955), 146.
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questions, and as iore information was sained, more specific questions

b

were forimlated. The questions, however, had to be worded so that the

experinenter could ansirer then with "yes," Yo," Ysoietines," or
Ypartly." Tf a question was phrased so that it could not be answerel
with one of these repliss, tho subject was asked to rephrase it. The

groups trere infTowied that only twenty-five questions were allowed on

each iten; therefore they rmst choosc their guestions wisely. If an
iterr had not been guessed within twenty-five cuestions, instructions

were given to try the next object.

So that there would be no nisunderstandinz, each subject was
given a mineozranhed covy of the instructions to follow as the exveri-
menter read then alend (see Appoﬁdix A). The instructions esphasized
group cooperation and a rutual exchanse of ideas. Zach group was told
they would rececive a score based on the nuiber of questions asked per
object and the number of objects solved wilthin the thirty minute tire
linit. Cbviously, the Tewer questions asked and the more problents

solved, the zreater the problen-solvins efficiency.
IIT. PRCCEDURE

Construction of ecuivalent vroblem lists. Since the groups were

often drawm {ron the same class, there extisted the wossiblity that sore
subjects would discuss the task with fellow class nenbers. In order to
control such information leakage, the instructions urzed the subjects

not to discuss the experiment with their clessnates (see Appendix i).
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This ncasure was felt to be soncvhat inadequate; therefore, five
equivalent vroblens lists wevc constructed (see Appendix R). These
lists were adninistered so that members of the saic class received
different bul eguivalent lists.

The followins procecdure was used fo insure that the five iists
would be emuivelent in difficulty. Ten general catezories (see Appencdix
C) were choson, and five objects vere arbitrarily picked from each
catezory. Thoe result was to have five arbitrary problem lists with ten
objects per list.

A 1easure of difficully for cach object was then determined by
adrministerinz the lists to a sanple of twenty-five subjects. The sub-
Jects were randoinly chosen, usins the table of random nubers, fror a
niddle (neither hirh nor low) secticn of introduction to psycholoz
Fach subject solved one conplete list, so that every list was tried five
tines. The difficulty of each objeoclt within a given cate:ory was then
deterinined by celculating the averaze nwiber of questions needed to guess
that object.

Five final oroblen lists were then constructed by using a sinple
Latin square desi-n (see Apvendix E). The Latin square, in effect,
systematically courterbalanced each list with rezard to difficulty.

"he reader should note, however, that the levels of difficulty
are nol cormarable from catesory Lo catezory. In other words, the most
difficult iten in one category nay have required fewer questions than

the most difficult item in another calegory. TFor this reason, the Latin
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square rodel was somevhal nisrepresentative. In order to double check
the equivalency of each list, a single-classilication analysis of veri-
ance was run on t

he actual nwiber of guestions used for cach object.

The I valve obtained frown this analysis was 0.027. One ds thal the

..4
o}

F value rust excee? 3.78 in order for a significant difference to exist

at the 0.0l level. In other words, there is very little differcnce
between the five problen lists with rezard to difficulty.

The recader nay well ask if a zroun starting with the easiest
word in a catesory would have an advantaze over a group starting with
the most difficult word. Since bLoth the control and experimental popu-
lations had five subzroups within thern, both populations were edrinis-
tered lists onc throuzh five. Tﬁus every rajor sroup (hich control, hi:sh
experinental, low control, erd low erverimental) received the sae

treatiient with rezard to the order of presentation.

Control of Liasing factors. Necent resecarch in verbal condition-

sitnificantl;

irnz has shovn that the experinenter's exvectancies can

<.

bies the results of the study. The experimenter nmay urnintentionally
transnit inforrmation to one _roup over ahother.u By tekinz into account
these bhiasinz factors, one can apply certain techrigues to regain sone

of the lost control.

4Robert Posenthal, "Covert Cormmnication in the Psycholozical
Experiment, " Psvcholoeical Pulletin, IXVIT (hay, 1967), 356.
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EBach group was arranged in a circle so as to prorote partieci-
peticti. The experimenter was scated outside the circle and avoided
both direet and indirect contact with the subjects. The only time the
exparimenter entered into the group's conversation was to apply the
reinforcerent end to answer properly stated questions. It was hoped
that this minizeld particivation would reduce visual ana auaitory cues
which mizht bias the experinent.

As nentioned earlier, each subject was given a riimeozravhed copy
of the instruelions to follow as the experinenter read them aloud. This
precaution allowed no variation in wordingz which misht give cuss to one
group and not to another.

The effect of leadersnip on sroup verformance is one of the most
difficult variables to control in group research. In ordsr to prevent
one persor from doninating the experinent by askinz all the guestions,
the subjects were required to take turns asking the ~recupn's guestion
(see Appendix A). The spokesman chanzed after each question, rotatins
in a clockwise nanner.

It has lons been thourht that subjects tested earlier in an
experiment tend to react differently from subjects contected later in
the experiment. 5 Simply because of the time difference, outside var-
iables mayv appear which affect subjects in the latter stazes of the

experinient. The present study attempted to mininize these interveninsz

id., p. 360.
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variables by alternating the groups. In other words, a hizh control
group was folleowed by a low control srouv, and a hich experinental sroup
was followed by a low experimental group. This pattern was repeated in
a cyclic fashion throuzhout the experirent. 23y using such an alter-

nation, no one major groud abpsored Tirst in the experinient, and the

[6]

biasing factors wore

pread equally over each group.

Aovlication of reinforce::

The word "sood' was dispensed on

a sixly second interval schedule with the reguisite that a group nember
be engared in a participation act at the nonent of presentation. 7Thatl

is, in the ovent no one was verbalizing at the end of the sixty second

period, the reinforceient was prescnted at the first participation nade
when a subject recumed talking. The questions used to gain clues viere

not reinforced neither were norrieaningful utterances, such as laughier

and sichs. Since the experinental period lasted for thirty ninutes,

each group received thirty reinforcenents.

Collection of data. Tn an effort to increase the reliability off

the data collection, a prepared recortins sheet was used. The sheet had

o
=

b

a space for the nuwiber of Y“yes," 'mo," Vsoretines,” and "partly" guestions

used on each object. There was also a space to record the nwiber of

varticivations nade ir reachins each solution. A particivation was

counted as a stretch of specch bourded before and after by a chance in

speakers. The questions used to main clues weio not counted as partiei-

&

vations. %he reader will remenber frori chapter one that the recordins

»
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of partvicipations was complicated because of the high speed with which
they wore ofiten emitted and the difficully in determining whether or not

; .

a speech unit was a participation by definition.

IV, AVALYSIS GF DATA

The rsneral procedure used to test the elzht resesrch hyvothescs
of this study can be expressed as folleows:

1. ¥a orcer lo deternine the effcclt of the achieverient variable
alore, one can conparc the hisn control groups with the low contrcl
srouns. Hypotheses one and two were Tested by comparing the nean of the
bich controls writh the mean of the low controls.

2. To deterniine the effect of the reinforceent variaebls alons,
onc can compare the experinental =rouns with their controls. Tyrotheses
three and four were tested by comparing tie nean of the hizh exverinmentals
with the rnicarn of the hish controls. Hywotheses five and six were tested
by comparins the rean of the low experinentals with the rean of the low

ontrols.

3. The interaction of both achieversnt and reinfoicerent vari-
ables can be deternmined by conmparing the high experiimental zrouvs with
the low experincntal sroups. FHypotheses seven and eight were tested by
comparin; the nean of the hizh experimentals with the mean of the low
exverimentals.

The abcove comparisons were rade usinz either the mean number of

gquestions asked or the nean nuwtber of probleis solved, depcnding on the
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hypothesis beins testeds One difficulty was encountered when comparing
the nurber of questions used. Groups solving a larger number of wroblems
would obviously use rore questions. Since one neasure of efficiency is
the nuwber of questions asked, faster working groups are penalized.
This difficulty was remedied by comparing only those questions used up
to a given problen. The cut off problem varied from list to list and
was deternirned by the slowest grouvp to try a given list. Since every
rajor croup (hizh experimental, hizh control, low experirnental, low
control) tried lists onc throush five, the end result was to have a

Eal

cormon cut off point of twenly-one objectis for the comparison of gues-

A pooled variance t fornﬁla vas chosen to test each null hypo-
thesis that two ~roup's means do not differ significantly. The derrees
of freedom for such a nodel is n1 + np - 2.5 since an exact directional
prediction of the oulcore was not Jjustificd, & two-tailed test was uscd
to interpret the t resulis.

A product-rionent corrclation was calculated betireen the total
number of particivations rmade by each subgroup end the zroup's probleri-
solving ratio. This problei~-sclving ratio wes obtained by dividinz the
nurnber of problens solved by the number of questions asked. Thus, as

a groun's probler-solving cfficiency increased, the ratio increased in

direct proportion.

Jaries Y. Pophany Educaticnal Statistics: Use and Internrefation
(Mew York: Farper and Row, rublishers, 1967),

/



CHAFTEY. T
RESULS

The results of the present stndy can bo swriarized as follows:

l. The hich control sroups were superior to the low control
aroups in theolir problen~solving efficiency (nuiber of questicns asked)
at the .05 level of sisnificanrce. Thus, hypothacls nurker orne can bo
rejected and one can assure that achievenont potential was a significent

actor in increasinz the problom-solvinz efficiency of hish srouns over
Jow groups.

2. The hizgh control zroups were superior to the lecw control
croups in theldr speed of “TObJO”—501VJP* (neaber of provlens coipleted
at the .10 level of significancs. At this level, hypothesis muiber 7o
st be eaccepted and ons must conclude that chance could be yesponsidle
for the observed nean difference. Zven thourh the null hynethesis nust
be acecepnted, this level of si-nificance strongly indicates that achieve-
rnent neotentlal was a factor in increesinsg the problem—-solving speed of
hicsh groups over low groups.

3. Hypothesis nu~ber thies was not significant. Cne rusl acecept
the null foym and conclude that reinforcement had little or no effect on

the probleri-sclving

efficiency of the hizh achievement sroups. Any rean
difference could be attributed to chance alone.

Ly, Hypothesis number four was not significent. Cne must accept
the mill staterent and conclude that reinforcement had 1little or no

effect on the problemn-solving speed of the high achievenent groups.
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5. The low experinental zroups were superior to the low control
groups in their problern~solvinz efficiency at the 10 level of sisnifi-
cance., At this level, hypothesis nurber five rust be accepted and onc
rnust concludo that chance could be responsible for the cbserved rean
differcnce. llowever, this level of siznificance strongly indicates that
reinforcerent wras a Tactor in increasing the probler~solving elficiency
éf the low achieverent groups.

6. Hypethesis number six was not siinificant. One must accept
the null forn and conclude that reinforcenent had little or no effect on
the problen-solvin- sveed of the 1ow achieverent groups.

7. yvothesis number seven was rot significant and one rast
accent tho null staterent. Therefore, the observed difference in the
problem—solvins efficiency belween hizh exverimental and low experinentsal
grouns can be accounted for by chance alone.

€. The hizh exveriziental groups were suverior to the low exper-

: bl

inental zroups in their speed of probler-solving at the .10 level of

sirnificance. AT this level, hypothesis nw ber eight nust be accented

and onhe nust coneclude that chance could be responsible for the observad

L 0 LV IRLY

rean ¢ifference. Tven thoura the null hycothesis rust be accented, this
level of siznificance strongly indicates that the interaction of both
achievernent and reinforcenent veriables was sufficient to increase the
probleri-solviny sveed of high grouvs over low grousns.

It can be scen that achievenent was the only statistically sivnif-
icant variable with rer-ard to problem-solving efficiency as nmeasured

by the nurber of gqusstiors asked. As one would expect, hish achievenent
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groups did significantly better than low achievement groups. When the
variable of reinforcement was introduced, the low groups showed a strong
tendency (.10 level) to increase in their problem-solving ability, while
the high groups showed no significant change. In effect, verbal rein-
forcement equalized the problem-solving efficiency of the high and low

groups with respect to the number of questions asked. The following

table will help clarify this point,
TABLE I

CRUCIAL COMPARISONS AMONG THE
FOUR MAJOR GROUPS WITH REGARD
TO QUESTIONS ASKED#

Group Cé%;;}isen Mean Standard t Level of
_Score Deviation - Significance

Low Control 17,33 5.51

Vs, - 2.03 .05
High Control 14.19 4.44
High Control 14,19 4.44

vs. -0.32 ns
High Experimental 14,67 5.62
Low Control 17.33 5.51

vs, 1.83 .10
Low Experimental 14.52 4.33
‘High Experimental 14,67 5.62

Vs. -0.11 ns
Low Experimental 14.52 4.33

%Al)l calculations made in this table used an n value of twenty-
one (sece page 24),. '

I
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when conpering the sveed of problem solving as measured by the
nuwiber of problens completed, the hipgh achievenent groups did not differ
significantly frou the low achievenient sroups. ‘/hen the reinforcenent
was added, neither hish nor low grouws showed any siznificant chanic.

[=A 41

These findincs are presented in Table IT. The results micht have been
TARLE T¥

) SOUS ARCHG Thi
FOUR ]ATOH PDO’““ WUITH IECARD

w3 SOLVE)

Y-

Group Corivarison inean Standard t Level of
Score Deviation Simificance

Low Control b,20 1.47

Vs, -1.93 10
Fich Control 6.60 2.06
Hirh Controel 6.60 2.06

VSe -0.31 ns
Hiech Experinental 7.00 1.79
Tow Control 4,20 1.47

VS -0.60 ns
Low Exverinental 4,20 1.47
Hich Experinental 7.00 1.79

VSe -1.93 .10
Low Sxperinental 4,80 1.47

*A11 caleculations niede in this table used an n value of five
(see vaze 29).
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sionificant had a larger n value been used. Since only five subzroups
were uwesd, the n value was five. Nevertheless, the effect of verbal
reinforecerent seered to present itself in the quality, but not the
quaritity, of probler solvin=.

The results of the correlations made betveen the nuvber of par-

low achicvenent zroup was increased to a narked correlation when the
reinforcenent was introduced. The hi~h achievenent 21o0up, on the other
hand, shewed a narled correlation at first and dropped to a .00 corre-
lation when under conditions of reinforcerient. Thus, reinforcement
seered to interfere with the dynénic probler~solving structure of the
hish groups while strensthening this structure in the low croups.

The reader nay nofe that the nezative correlations are to be
expected. Cbviously, as a group increases in efficiency, it will sclve
the problers rnore expediently and thus require fewer total particivations.
Of cconcerm here is the absolute valus of the correlations, and the fact
that this value dropped when the hich groups were reinforced, but rose

when the low groups were reinforced (see Table JII, page 30).



TABLE IIIX

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

Low Control Low Experimental High Contrecl High Experimental
No. of Problem~ No. of Problem- No. of Problem-~ No. of Problem-
Partici- Solving Partici- Solving Partici- Solving Partici- Solving
pations Ratio pations Ratio pations Ratio pations Ratio
218 .0L0 179 JJA11 282 «102 172 .133
1,8 .0L9 110 .088 L9 .089 228 .101
78 .068 25), .078 185 .10l 55 .096
204 .080 163 071 105 067 154 122
319 .052 231 .0l3 L7 .281 276 .138
r = =30 r = -,67 r = -,59 r = .00

o€



CHAFTER ¥V
SUMMARY AI'D CONCLUSICH
T. OSUTARY

The present study assuwred that verbal reinforcenent of group
particivation could directly influence a zroup's vroble~solving
efficiency. 11t was further asswied that zgroup reaction to reinforcernent
is nolt cornstant but related to the acadenic achieverient potcntial of
the zrouw. Thus the problen urder investization can be evpresszd
follos: Does the effect of positive verbal reinforcerment influence
a high scade ic achlieverent zrouv differently Trom a low acadenic
acnicve ent zroup with recard to problem-solvinz efficiency?

The type of provle-~solving task chosen for this study relicd
o criteria to rneasure efficiency: 1he nutber ol infor:ation units
nceded to reach the solution (as easured by questions asked the
experinenter) and the speed of performance (as neaswed by proslens
solved durin- the experiment). The criterion for achievenent petential
was a studernt's composite ACT score

Tne sutjects consisted of forty-five high achievenent students
and forty-five low acnievenent students enrolled in accelerated and
remedisl introductory psycholopy courscs at a snall nidwestern colleze.
Frort the hish population, five experirental (with reinforcement) and

five control (without reinforcerient) croups were randonly formed. The

e procedure was followed for the low pooulation. Fach ¢roup consistcod
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of from four to five individuals.

The positive verbal reinforcement consisted of the word "good
pronounced in a flat unenotional tone. This rcinforcenent was dispensed
on a sixty sccond interval schedule with the requisite that a croup
mevber be enzaged in a participation act at the moment of presentation.
Thus, it was actuzlly a forrt of grouv interaction which was being
reinforced.

right hypotheses were tested usinz a polled variance t formula.
Four e¢f the hypotheses were concerned with corparing the mean nuniber
of questions asked, and the other four were concerned with coriparing
the nean number of problers solved. The basic comparisons were as
follows:

1. The high controls' rean was compared to the low controls!
mean to determine the effect of achievement potential on zroup problen
solvinz.

2. The hizh experimentals' mean was conpared to the hizh
controls! mean to deterrine the effect of reinforceitent on the problem-
solving efficiency of hizh achievensnt groups.

3. The low exverinmentals' nean was conpared to the low controls!
mean to determine the effect of reinforcement on the probler~solving
efficiency of low achievement groups.

L. The high experirentals' mean was compared to the low
experientals' rnean to determine what effect the interaction of achleve-

ment potentisl and reinforcement had on zroup problen solving.
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As a side issue, a producit-morent correlation was calculated
botween the total nuwiber of participations rmade by each subzroup and
the group's problem—-sclving ratio. This ratio was obtained by dividing
the mwber of problens solved by the number of questions asked.

Only one statisticélly siznificant result was found. This was
that efficliency as measured by the nwiber of questions asked was hizher
in the hizh control grouvs than in the low control groups. Although
this wras the only statistically interesting result, there were several
heurisiicslly irteresting results. Under conditions of reinforcement,
the low gprouns showed a stronz tendency (.10 level) to increase in
their probler-solvin~ efficiency, ﬁhile the high groups shoired no
siznificant change. These findings were rore dramatically illustrated
wnen one compared the correlation coefficients. The low groups went
from an initially low corrclation of -.30 to a nmarked correlation of
~.67 vhen reinforced. The high groups, however, went from an initially
narked correlation of ~-.59 to a 00 correlation. Zoth the t tests and
the correlations indicate that reinforcement has an interfering effect
on the provlen-solvirg dyramics of the hizh achievement grouvs.

vhen coiparing the speed of problert solving, there were no
statistically sienificant differences. Furthermore, reinfercement
had almost no effect. Thus, verbal reinforcement had a tendency to
equalize the guality of problen solvinz between hich and low groups,

but had 1little effect on the quantity of problen solving.



I1I. COHCLUSICYS

With such ricazer levels of significance, caution rust be used
whon drawing conclusions. Thercfore, this researcher would like to
abandon the vord conclusions and discuss indications.

Indications are that achieverment is a major factor in deter-
nining the efficiency of certain group problem-solvinz endeavors. This
is no shock to administraters who have been groupins studenls on the
basis of achieverent potential for years. 'hat is of concern is what
one does with these students once they have been grouped. Will all
studenis benefit equally from verbal reinfcorcenent resardless of their
achicverent potentials? The present study indicates that they will not.
Low achioverient grouss show a tendency to incrcase their quality of
problen solving when under conditions of verbal reinforcenent, while
hizh achieveiiert groups do not. In faect, reinforcenent may even inter-
fere with the hizh achiever's dynaric prcblern-solvirs structure as ssen
fron the correlational data of this study. OCther rescarch findings
tend to back un these results (sce pase 1A).

As with rmich research, the najor conclusion is that rore
resesrch nesds to be done. This study can offer several sugzestions to
further researchers in the field. First, since participation holds
the key position in this oxperimental framework, a rnore reliagble method
of recording would be appropriate. A tape recorcder seems ideal for

this purpese. Secondly, there is growinz evidence that the experirienter
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nay eaéily tias the results in a free-operant situation. Therefore, it
would be best if the situation were structured in such a narmer that
the euxperiventer was not required to participate. Another alternative
would be to keep the rescarcher "olind' to the exverinent., Finally, 2
sonewhat less clobal approach right prove beneficial. Functional
relationships ray becone apparent when the variables of reinforcenent
and achieverent are studied directly without introducing the concept

of group problen solving.
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NOSTRUCTICNS

You zre about to participate in an experirent in group problen-
solving. You will recelve a score based on your performance as a group
and not as individuals. Therefore, it is important that you talk arion=
yourselves and cooperate as nuch as possible in reaching your solutions.

I will have in mird an object which should be fariliar to all of
you. Your task will be to discuss anion= yourselves, and decide the best
questions to ask ne in order lto guess the object. The questions rmust be
worded so that 1 can answer them with '"yes," 'mo,!" 'sonetines," or
"partly." The group's job will be not only to use the fewest nuwiber of
guestions possible, but also to guess as many objects as possible within
the thirty ninute test period. Therefore, it is important to choose your
questions wisely without spendinz too much time on any cone object. If
the iten has not been guessed within twenty~five questions, 1 will tell
you, and we will start on the next object.

Bach of you will take turns aslting me the question the grouv has
decided upon. The first persen to my left will ask the Tirst question,
the person to his left will ask the next question, and so on, always
rotating in a clockwise manner after each question. I cannot answer
until the prover spokestan has formelly asked me the question.

Since you will be compared with other members of your class, it
is important that you do not discuss the experiment with then. I vill
be recording a nunber of things, so please do not let me distract you

from your task. Are there any points you are not clear about?
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Keep the following thinzs in rdnd:

1. You should cooperate and share your ideas with the other
nerbars of your group.

2. You should ask me as few guestions as possible when trying
to guess the cbjects. However, you should work aé guickly as you can,
because.you also want to find as nany objects as possible in the thirty
nirute test period.

3. The spokesman should word the group's question so that 1 can
answer it with "yes," Yno," "sonetimes,'" or "partly."

L. You should not danage your group's score by discussing the

experirent with other class nenbers.
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FINAL PROBLEM LISTS AS DETERMINED
BY THE LATIN SQUARE MODEL

List Level of Difficultys:
Number

1 Chicken Socks Bean Cadillac Oak Rose Kennedy Airplane Emerald Penny
(1) (5) (L) (3) (2) (1) (5) (L) (3) (2)

2 Pig Coat Pea Dodge Walnut Mum Washington Motorcycle Diamond Dime
(2) (1) (5) (L) (3) (2) (1) (5) (L) (3)

3 Horse Dress Carrots Pontiac Maple Daisy Lincoln Bus Jade Half Dollar
(3) (2) (1) (5) (L) (3) (2) (1) (5) (L)

L Cow Slacks Potato  Ford Pine Carnatlon Johnson Train Ruby Quarter
() (3) (2) (1) (5) (L) (3) (2) (1) (5)

5 Sheep Shirt Corn Chevrolet Elm Orchid Nixon Ship Sapphire Nickel
(5) (L) (3) (2) (1) (5) (L) (3) (2) (1)

*MNumber one (1) stands for the least difficult item in a given category, while number five (5)
stands for the most difficult.
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TEY GEVERAL CATHNCCRTES USZD IV DITERNTI?

TRG

THE FINAL PROZLEN L1STS

Harnyard Aninmals
Articles of Clothing
Vegetables

liakes of Cars

Treecs

Flowers

Presidents
Transportation Vehiclés
Precious Stones

American Coins
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