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In genersl terms, the major problem of this study is to
determine the effecte of competitiom, both individual and group,
on the achievement of sixth grade pupils in arithmetic.

This investigation is &lso concerned with the following
subproblems:

ks To determine the relative effectiveness of two types
of motives, on influencing scores in an arithpetic test:

1. Individual competition motive - working for a
personal gain.

2. Group competitien motive =~ working for a group
gain.

B. To determine at each of three levels of intelligence,
superior, average, sand low, the relative effectiveness of the two
types of motives upon performance in am arithmetie test,

¢, To determine the influence of age end sex on the
relative effectiveness of the two types of motives upon performance
in an arithmetic test.

Edueational Need and Signifigsnce of the Study.~ The

interest of educators in the paychology aund pedagegy of competition
is perfectly natural, In one form or amother, competition has

been used as a motivating influemce during the entire history of
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sducation. It has only been within recent times, however, that
any really serious attempt has besn made to analyze and wunderstand
the effects of different competitive sitwations om behavier.® To
be sure, Burmham® and his studens, Triplett,” ealled attention in a
mild way to the serious conseguences of the purely mechanical use
of the competitive urge im olassroom teaching, but cursory inepec-
tion of textbooks in educational psycholegy and methodes of teaching
indicates that these wernings have not been clearly understoed.

This is natural enough, however, in view of the tendency on thw- part
of most educators to follow precedent and tradition until the need
for ereative achievement has been unmistakably emphasized. 1In the
case of competition, studies bhave been made not only through labore-
tory procedurss but in a much broader and more significant way in
the clinie. Today, one finds hardly a book dealing with mental
hygiene or edbnormal psychology that does not diseuss, either directly
or indirectly, the important psychological effects of competition.
It im, of course, well known that one entire system of psyechology,
that of Alfred Adler, is devoted almost exclusively to the problem

of compatition.

1
Je By m18r’ . Qa 3% :
College Contributiems to Enmatian. l!o. aa:.. New York: 'reachera
College, Columbis University, 1920. Pp. =B,
2
' ¥. H. Burnhem, "The Hygiene of Home Study," Pedagogieal
_!Ee_rz, XII mﬂy, lm’, 3”5@.

51‘(. B. Triplett, "The Dynsmogenic Factors in Pace Making

and Competitiom,™ kmr;gg ournal eg Pazeha'mg, IX (Merch, 1897),

50?’53 .
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Characteristics of the Motives Investigated.~ Twe forms

of motivation were chosen in the pmécnt investigation for study:

. individual motivatiom, sppesling to the desire for personsl gain,
and group motivation, appealing to the desire for group gain., The
former involves only the imterests of the individwal im action,
while the latter involves, in addition, the interests of the group
of which the individual is a member.

From the social point of view there is & gqualitative
differsnce between the two motives. k. tendency to respord more
readily te personal needs im disregerd oﬁf others is considered unde~
airable, egotistie; a tendency te respond more readily to the needs
of others, highly desireble, altruistic. It is of educational
importance tp know which of twe motives when used will stimulate the
¢hild to de his utmost. Thias in turn reises the question of the
effectiveness of the two motives on echildren of different levels of
intelligence. Such knowledge would further higher productivity per
unit of time as well as the cultivation of efficiency as a habit.

The Purpose,~ The camprehensive aim of this study is to con-
sider the questionm whether individual or group competition is morse
effective as a motivating factor in determining achievement in arith-
metic addition om the part of sixth grade school pupils at three levels

of intelligence,

by : of the Study.» In addition to the compre-

hensive, major purpose, the following specific purposes are indicated:
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1., To find the effects of competition, both individual
and group, on the achievement of superior childrer in doing arithmetic
addition,

2. To find the effects of competition, both individual and
group, on the achievement of average childrem im doing arithmetic
addition.

3. To find the effects of competition, both individual snd
group, on the achievement of dull childrem in doing arithmetic addi-
tion.

4, To find the relative influemoe of individual and group
competition as motivational faetors on the extreme ranges of intelli-
gonce, viz., very superior, I. Q. 120-130, and very dull, I. Q. 70-80.

8., To find the amount of decrement or increment im arith-
metic scores aver a period of five days.

Definitions.~ For purposes of this study, the following
definitions will be employed.

Operationally defined, a motivational condition is one that
provides an incentive for the direction and regulation of the activity
of school children in performing the task of adding in arithmetie.

A motivational increment is en inorease in the speed,
strength, preecision, or other measurable attributes of the prineiple
which depends on conditiona to be defined as motivating.

A motivational decrement is a deoreass in the same ta!iahlos

depending on motivating conditions,
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4An individual competitive situation ie one which stimulates
the individual to strive against other individuals in his group for a
goal object of which he hopes to be the sole or prineipel possessor.

A group competitive situation may be defirned as one which
stimlates an individual to strive with the other members of his group
for a geal which i{s to be shared egually among a1l of them.

Organization of. Yl’ragant Report.~ This chapter has been
devoted to a stetement of the problem and the various subproblems
studied, to the eduecationel need, signifiecenee, and purposes of the
study, and to definitions of terms.

Later chapters follow a logical, seguential arrangement.
Chapter II is devoted to a review of the related literature. Here
are considered the major problems already studied in the field of com-
petition and the need for the present atudy in the light of previous
studies.

Chapter III considers the problem and its treatment, includ-
ing the experimental techriques employed. The introduetion of the
motivational varisbles and the isolation of the motives are alse
treated. A desoription of the experimental population and the experi-
mental design, & deseriptiom of the task of the subjects and of the
testing procedure, and a discussion of the statisticsl technigue
employed are included.

In Chapter IV the general findings comparative of group and

individual competition are presented,
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In Chapter V the relationship hetween group and individnal
conpetition at three levels of intelligence is considered.

Chepter VI is devoted to a discussion of the effects of age
end sex on the two variables, individual competition and group
competition,

Chapter VII is a summary chapter. Here the experimental
findings as regerds the general relatiomship between individual and
group competition, the influence of levels of intelligence and age
and sex are reoviewed and &iscussed,

The second division of this chapter ia devoted to &
theoretical interpretation and evaluatiom of the findings for educa-
tiom. This chapter considers applications of the experimental
findings to genmersl educational practice,

The third division of this chapter is devoted %o a consider~
stion of future indicated problems in this field., In the light of
the questions that this investigation has raised and left unanswered,

this study attempts to help point the way for further research.
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the paychological effeets of compatition is of importance for educa-
tion. The studiea in this motivetional areea may de categorized as
of two types: Cfirast, those in which the group rivalry motive has
besn employsd, and second, those in which the individual rivalry
motive hes been employed.

The preblems investigated may be further elassified as
follows: educationsl significance of various attitudinel motives,
such as praise and reproof, on imereasing achievement in subject
matter fields; effect of knowledgs of resulta on achievement; effecta
of varying degrees of motives on learning; effects of motivational
stimuli on reduction of mental fatigus; effects of motives on incre-
ments of the work curve; effects of various moctivez on chenging
pupil attitudes; effects of various motives on different methods of
teaching, such as the ectivity method, the use of projects, and the
saclialized recitation; effects of various motives on rivalry in pre-
school children; effects of various motives on competition fof grades;
evaluation of certain incentives used in school work; effects of
various social motives in stimmlating cooperative attitudes in pupil

groups; effects of cooperative motives and competitive motives on
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achievement; effects of various motives on the constaney of the I.Q.;

effects of verious motives on intelligence test scores.

It will be ssen from an inspection of the stulies carried om in
motivational research, that the effects of various motives on the
achievament of pupils, grouped according to intelligence levels, is
almost & virgin field. ‘Maller® worked with the two motives of group
and individual competition on achievemsnt, but he neglected to study
the effectivensss of the two motives om children of varying levels of
intelligence,

In grouping the studies reviewed in this chapter, the follow-
ing two-~fold classification has been used, This is the same classi-~
fieation used by Diserens and Vamghnz in their excellent reviews of
the experimental literature on competition.

1. Competition and Rivalry

2. Praise and Reproof.

1
J. B. Maller, Coopsration snd Competition. Teachers College
Contributions to Education, No. 321. New York: Teachers College,
Columbia University, 1920, Pp. EwS,

2
Jemes Vaughn and Charles M. Diserens, "The Experimental

Psychology of Competitiom,"™ Journal of Experimental ¥ducation,
(September, 1938), 76-97. ‘
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Competition and Rivalry

The amenles aari‘rie& on in this field can be differentiated
into three groups: one, fbhat in which the subjeet im* a member of a
group; second, that in rizich he is an individual competing with
other individuals; third, that in which he is competing againet his
own previous record. iAn extensive and important investigatiom of
competition and coopdration with the pupils kmowing the daily
results of their work has been reported by Maller.a His aim wam
to measure the effects of perscnal and soeial status. The basiec
questions involved were: ‘(l.) the relative effects of competition
and cooperation on the efficiency of childrem's work, and (2) the
ngture of children's echoices as to the type of effeetive motivation,
i.6., parsonal or social. The subjects were one thousand five
hundred and thirty-eight children from the fifth to eighth grades,
ranging in age from eight to seventeen years, A simple measure-
ment of initial individuel differances and individual variebility
seemed desirable. This w@s found in the task of adding one place
numbers. The digite 1 and O were not used, and combinations of
like digits were avoided. ' Altogether, 56 possible combinations
were constructed, and these were presented as four thousand examples
in ten booklets. The booklets were used as test material for five

3

J. B, Maller, Cooperation and Competition, An Experimental
jvation. Teachers College Contributions to Education,

Teschors College, Columbis University, 1929.
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conditions, in whioch (1} practice was the only incentive, (2)
individual prizes were given to the most repid workers, (3) & prizme
was given to the most rapid group, (4) the individusls were allowed
to choose between individual end group motives, and (5) the immedi-
ate and eontimuous effects of motivation were measured. The
conclusions of these experiments were that work for the self
inereased whils that for the group decreased. Only in the initial
stages was the amount of work under the two conditions approximately
equal. Both motives increased speed above the level of unmotivated
work and mere performenae; however, the correlation bhatween self
and group work decreased with progress in the unit of work. 4
comparison of the first and second minutes of work within each of
the test units shows a general tendency for speed to drop at the end
of the first minute. The speed of the first mimute of' growp work
was egual to the second minmute of self work. Vhen the opportunity
was granted to continmue work for the self or for the group, the
self uaf chosen about three times as often as the group. Competi-
tive desires were especially noticesble in grades five to eight.
However, girls were more cocoperative than the boys, as indicated

by their choices for group work. A maximm of coeperatiom appeared
in groups of eonsiderable homogenelty, so that sectioning o: classes
on the basis of aimilar abilities might tend to promote cooperation
within the seetions, Maller conscludes that the competitive character

of our social life, illustrated onm every hand, is undoubdtedly
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responsible for the competitive charscter of the individualts mind,
Cooperative tendencias are mainly the produst of education in
general .

4 brief study of cooperation and competition was alse
published by Forleno.* fThe experimental conditions included:
(1) practice, (2) work for the benefit of the individual's class
score, (3) work for teams into which the class was d:lviaﬁ, and
(4) work against the opposite sex. Thirty-four children of both
sexes, with an average age of eleven years and nine months, per-
tieipated in the experiments., A cencellation test was used to
measure the relative effects of the different experimental condi-
tions., The conclusions were that the average chilld works for
individual gain rather them for class interest, snd that sex
compatition is the strongest motive at this age. The conclusions
agree in general with those of Maller.

Gmmbera,a a student of Bulhler, made & atudy for the

purpose of ascertaining the causes, frequency, conditions, and

4
G. Forlemo, "An BExperiment im Cooperation," Journal of

Edueationa]l Research, XXV (April, 1932), 128-3l.

5

P. T Graenborg, 'ﬁompetitim in Children, An Experi-
mental Study," Ame Jou logy, XLIV (June, 1924),
22148,
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characteristie phencmena of competition within a given situation.
The subjects were children from twoe to riv}o: years of age. Pairs of
children were asked to build with, and without instruetions, in
different series of experiments, end were afterward asked to make
Judgments concerning the bveauty or magnitude of fha eonstructions,

in different series. The conclusions were that the competitive
spirit develops gradually and is not tmimsal in childrem of any

one group. Ability for the task, as well as individual temperament,
is a factor in the competitive situation. Growth in competitive
apirit follows an orderly course, developing from e atate character-
ized by the abasence of competitiom, through seversl stages of
eonsciousness, to a final stage of vigorous competition econtrolled
by Judgment. Greenberg's reference to competition, as partly
anpandgnt on the task and temperament, agrees with the more preciss
statements of Ymmte,s aauﬂaaaﬁ in & later section of this chapter.
His conelusion thet competitiveness is not universal in a child
group of this age may be compared with Whitmore's conclusion that
competitiveness is not universal in sdults, Perhaps competitiveness
is not universsl st any age, or there may be an optimum age for

bhuman competitiveness, According to Greemberg's study, competitive-
ness eppears asbout the fourth year. No data are available &s to a

posaible age at which competitiveness veanishes,

é
K. Yamamoto, "Competition and the Transposition of

'Ansprucheniveau® in Joint Works,” Japanese Iom al of ngehalog
X' (March, 1935), 409-35.
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Imzbaz? confirmed in & general way Greemberg's conclusiom
ecomserning the ontogenesis of the competitive sttitude and the ege
at whieh it appears. Thirty-two children were given the task of
placing pegs of uniform color in a peg-board. They worked singly
and in pairs. Three stages of development were observed. The
two-year-old children diasplayed little resction te the presence of
another child working at the same task. Three and four-year-ocld
children varied in reaction, but some showed rivalry responses and
reduced output, The five-year-old children exhibited definite
ﬁvalry responses and a markedly inereased output in work.

One of the lster experiments im this field, that by Bos,"
places the emphasis op what the author calls productive collaboration,
but {t appears to involve several types of ecompetitiom. Bos concluded
that when children work in pairs they achieve more work tham when
leboring individually. The result was aseribed to active collebora-
tior or cooperative competition. The author distinguished: (1)
active collaboration, (2} resistance-determined collaboration, and
(3) colleetive-individuel working. ' It would seem that a kind of
competition is involved in the last two of these forms, and in any

4
Cs J+ Loube, "™An Bxperimental Study of Rivalry in Young

Children,™ Journal of Comparative Psychology, XV (June, 1933}, 368~9.
8
. M. C. Bos, "Experimental Study of Productive Collaboretion
Acts,™ Journal of Psychology, III (November, 1937}, 315-436.
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event the minimal competition inherent in all situations of social

‘stimulation and response.
Praise and Reproof

A spacial group of studies deals with the influence of
complimentary anf disparsaging remarks on performence or achievement,
and on the intelligence quotient and mental test scores. Hurloekg
studied the effects of praise and blame on the test scores of 267
white children and 151 Negro childrem from the third, £ifth, and
eighth grades. Two forms esch of the National Intelligence Test
and of the Otis Primery Intelligence Examination were used. After
the first test, groups of egual ability were subjected to strong
praise and censure, and told to take the test again. Hurlock con-
cluded that both praise and blame were effective in raising the test
scores. Certain sex and age differences appeared, Older children
were most affected and the boys responded more gtrangly than the
girla. Younger children and superior children were most strongly
stimalated by reproof. In a subseguent study, Eurlockm reported
that the intelligence guotients of praised and reproved groups were
eppreciebly raised, while those of the control group impreoeved but

little on retesting.

9
E. B. Burlock, "in Evaluation of Certain Incentives Used in

School Work," Jourmal of Educetional Psychology, XVI (December, 1925},
14559, I ‘ ' h

mE. B. Burlock, "The Effect of Incentives upon the Constancy
of the I.q.," Pedagogicsl Seminary, XXXII (May, 1925), 432-3¢.
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In general, Hurlock comcluded that praise was more effective than
blame. This is confirmed by the findings of &ilehriatn and .ar

Brigegs ola

Gilehriat gave the Courtis English Test to a class of
fifty college students and then divided the elass into equal groups
and repeated the test. One of the groups was praised and the other
was reproved for performsnce on the initial test., The praised
group improved 79 per cent, while the reproved group deteriorated in
the second test. Im this second test the better students of the

firast test deteriorated, while the poorer students improved.

: _ : ., + Hurlock alse studied
group rivalry as an incentive to increased efficliemncy im school work,
and the relationship of such factors as sge, sex, and individual
peculiarities to the effects of group rivalry. The subjects inecluded
155 chlldren of botk sexas, from nine to twelve years of age. The
work comsisted of modified Courtis Arithmetic Tests. Equivalent
rivalry groups were stimulated by publicity and disecussiom, and their
achievements were compeared with those of a control group. The ri~

valry groups wers found to outstrfp the control group in speed and

1
B. P. Gilchrist, "The Extent to Which Praise and Blame

Affect a Pupil's Work," School and Society, IV (June, 1916), 872-4.
12 '

T+ H. Briggs, "Fraise and Censure as Imeentives," Sehool
and Soeiety, XXVI (Pebruary, 1927), 586-8.
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acecurasy. Girls, younger chlldren, and those of inferior ability
respondsd most to the competitive motive. Thess results agreas

with those of Forlano in a study involving a similer age range.

Hurlock's Study on the Relationship of Competition to
Intelligence Test Sgores.- In her reviews of the literature on

motivation, Hurlockl® notes the great discrepancy between work done

by children and their I.Q.'s, a diserepancy greatest in superior
children., This 1= aseribed to the lsek of a neesasary ineentive,
Hurlock cites a number of studies in an attempt to prove this
point.u Hurloek's coneclusion is intelligible in the light of
the findings of the many experimental studies in competitiom which
show that the mora rapi& workera are retaurded by the tempo of the

avereage group, while the slower are speoded upe

The Influence of the Group em Intelligenee Scorese.~ Weston
snd English' studied the influenee of the group on psychalogical
test scores, using two compesite test forme containing items from

Thurstone's "Reasoning" and "Interpretation™ tests and from Brigham's

13
E, B, mn'lock, "Use of Group Rivalry as an Incentive,"
Zournal of sbnormel and Sooisl Psychology, XXIT (ipril, 1027}, 276-

90.
14

Fo Ao Mccrnry, "A S%udy of the Rclatiem Botween Ability
snd Achievement,™ Elducea al istra , oy
X:II (Degenber, 1928), 481-%,

15
S+ Bs Weston and HE. B. English, "Ths Influence of the

Group on Peychelogical Test Scores,” Americen -Tourng of Psychology,
XXXVII (February, 1926}, 600-1.
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"Oppoaite Test." Ten upper-classmen served as subjects, working
in two equal groups, im reverse order as to solitary or group
application to the tests. Other groups of varying size were
tested individually and im a group by another series of differen-
tial mental tests. The first experiments show a definite improve-
ment of test scores under social stimulatiomn. The results of the
gecond series of experiments show but slight lmprovement.

The Effect of Competition on Children's Behavior at Various

Intelligence Levels,- It is significant that the results of Farns-

worthls and Andermmlv

contradiet those of Weston and English. In
a very earefully conducted experiment Farmsworth repeated the work

of Weston and English under more controlled conditioms. He admin-
istered the tests once in isolation and once in the group, eliminating
practice effeets by using equivalent groups amd by roteting the order
‘ot isolation and group conditioms. No significant differences in
mean group scores for the two conditions were found, There was,
however, a consistent increase im variation of performence under

group conditions, and a slight tendency for the individuwal working in

18
P. R. Farnsowrth, "Concerning So~Called Group Effeects,"
\ r and Jourmal of Genetic Psychology, XXV (June,

17
C. A. Anderson, "An Experimental Study,of Social Facilita-

tion as Affected by Intelligence,” American J’ourng. of Sociology,

XXXIV (June, 1929}, 874-61.
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isoletion to miss fewer of the difficult items. Iarnsworth's results

would seem teo indicate that difficult: problems may have an adverse

effect on the group. Social stimlation may disrupt as well as
facilitate, im which respect 1t is comparable to punishment, > 1%
Anderson was not concerned with the effects of the group on
mental test scores, but rather with the effects of the group om the
behavior of individuals of considerably different I, Q.'s. Two
groups of five senior high school boys took part in experiments im-
volving addition, cancellation, and marble sorting. The I. Q.'s of
one group were between 128 and 130, while those of the other group
were between 100 and 105, A general tendency for the brighter
children to be inhibited o slowed down by the presence of others
was apparent, although accuracy in this group was more favorably
affected than in the group of average intelligence. Andersom suggests
that whatever effect the sight or sound of others at work may hsve as
& social stimuluas depends on the habits of work and the habitual

patterna of respomse to the presence of other people which mark the

component members of the group.

18
Jameg Vaughn, "in Experimental Study of Competition,®
Journal of Applied Psychology, XX (March, 1836), 1=ib.

19 ,
Jsmes Venghn and C. M. Diserens, "The Relative Effects
of Various Intensitids of Punishment om Learning and Effieciency,"

Journal of Comparative Psychelogy, X (February, 1930}, 50-56.
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The Effect of Rivalry om Intelligence Scores.~ Maller

snd mmm studied the effeats of competition e:é rivalry on

intelligence test scores, utilizing alternate forms of the same

test for initial and final testing. Forty-two childrenm, dividcd
into two equivalent groups, were observed. Some of the more im-
portent conclusioms of the study follow: The repetition of en
intelligence test under a very strong rivalry imcentive caused no
greater gein in score than repetition under normel conditioms, The
incentive brought about an inerease in the number of itemm attempted,
but there were more errcrs so that the total score was not affected.
There were, however, important differences between the sub-tests in
these respects. On the speed test (comparisom of mambers) there
wag an Mrnasq ir score, whils in the power test (analogies) there
was a decrease im score under the imcentive conditiome. The various
intercorrelations and self-correlations of performence inereased
under the influence of rivelry, and the scores were more variable.
to Intelligengg‘» Scores.- The findings of Maller ﬁn& Zubin agree in
goneral with those of Fernsworth and Andersoem. The msjority of

20 :
J. Re Maller and J, Zubin, "The Effect of Motivation

upon Intelligence Teat Scores,” Journal of Genetis Psychology, XXIV

(December, 1932}, 16-27.
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oxporiments seem to contradict the notiom that competitiom, or,
indeed, any form of sceial stimuletion improves ‘mental test scores.
Indeed, as tests ',mereasu in dirfieulty, requiring more and more
deliberate and ortgimal reflection rather then speed, the reverse
might be expected. Exeoptions may be expected now and them,
especlally under conditions end in situations where competitive and
cooperative attitudes have been given speciel attention.

| In addition to these experiments bhesaring direetly on problems
of mtienal importance, other studies may be mentioned that are
related rather 1nd1i'octly to the problem of competitiom, These
{nelude the stulles of Bartom, = Breed and MeCarthy,  Gharles,

Jensen and Iamn,m Kcm'gry,za and Turnny.m These studies

21
We Ko Barton, "The Effect of Group Aetivity and Individual
Effort im Develeping Ability teo Solve Problems in First Yesr Algebra,™

Educational Mniatraﬁi@ and Supervisiom, XII (Oetober, 1926), 521~
28.
28

F. 8, Breed and G. D. McCoxrthy, "Size of Class and Effi-
ciency of Teaching,"™ School end s(acietx;, IV (May, 1918), 961-8,

a3
Jo W Gharlea, "Compotition for Marks," Journal of Applied

M. B. Jensen and D. Jensen, "The Effect of Class Size Upon
Pupil Accomplishment in High School Algebra,™ Mueat.ional Raaearuh,
XXI (September, 1930), 120~37.

25
Js A+ McCrory, "A Study of the Belation Hetween Ability

and Achievement," Educational Administration and Supervisiom, XII (May,
1926}, 481-90.

QA. H. Turpey, "Intelligence, Motivation, and Achievement,"

Journal of Educetiopal Psychology, XXII (Jume, 1931), 426-34,
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contein education, since they deal with means of inereasing the

effieiency of pupil learning in the various subject matter fields.

Summery

In thiz chapter on the survey of the related literature,
an attempt has baen made to summariza the major experimontal studies
deeling with the effects of verious motives and combinations of
motives on buman behavior. The literature on the effects of com-
petition, both of en individual type and of a group type, has been
survayed. However, with the single exception of the effects of
competition on the comstancy of the I.Q., an examination e‘r the
studies showas that no educational research has been attempted om the
effactiveness of various motives with pupils of different levels of
intelligence, It is significant to note that the relationship of
intelligence to motivation has beer opemed up by this study.

The findings in studies of competition and rivalry indicated
that social stimmlajion was definately superior to work done im
isolation. This general principle was verified by Greenberg,
Muller, and Forlano. The type of task did not seem to inflsience
the poasitive effects of competitiom, for improvement was noted in
physical tasks such as ergographic tests or dynamometric tests ams
well as mental tasks.

A significant fact for education was brought out by Leuba

wvhen he found that competitior im large groups is not nearly as
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effective as in small groups. He alse found that in simple tasks
the dull pupils improved more than the bright pupils. However,

in more complex tasks such as additiom and mmltiplication, the
bright pupils improved more than the dull pupils. In the experi-
mental studies that used praise and reproof as motives, the following
conelusions bave been reached. Hurlock found thet both praise and
reproef served to raise test scores in arithmetic. However, older
children were most affected and the boys respomded more strongly
than the girls, Hurlock alse found that prelse end reproof raised
the intelligence scores of pupils subjected to these ineentives.
The findings of Hurlock were confirmed by Gilehrist and Briggs.

The findings of Weston and English dispute the findings of
Hurlock as regards the effect of praise om reising intelligence
test scores. They foumd no significant differences when soecial
stimlation was applied to mental testing. The findings of Weston
and English were later verified by Zubin and Anderson, who found that
the repetition of an intelligence test under a very strong rivalry
motive eaused no greater gaim in secore than repetitions under normel
eonditions.

The present investigation is designed to deal with the
following pmblm on which, as this review of the literature
suggests, research is needed:

1. The effects of competition of two types, individual
and group, on the achievement of superior childrem.

2. The effects of eompetition, both individual and group,
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on the achievement of average childrem,
8. The effects of competition, both individual and

group, on the achievement of dull ehildrem.
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CHAPTER III
TREATMENT OF THE PROBLEM

The Gemeral Experimental Design of the Study

As has b&en pointed out im Cheapter I, the major purpose of
the present study is to determine the effects of competition, both
individuwal and group, on the achievement of sixth grade pupils at
three levels of intelligence in doing erithmetic additiom.

In order to give an overview of the experimental design
before eonsidering the design in detail in & later section of this
chapter, the following topies are treated briefly:

1. The seleetion snd construction of the task, arithmetie
addition test.

2. The introduetion of the experimental motives.

3. The use of rewards as motives under both individual
and group competitiom. |

4. The selection of schools - ages and the nmmber of puplls
in the schools chosen.

5. Teating schedules for bBoth individwal and group compe-~
titien.

8. Statistieal technigue used.

The task selected weas & simple additiom test consisting of

the addition of simple one by one place numbers. The total possible

24
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combinations of sueh numhers were fifty-six.

In both comditions the motives were introduced by setting
up a competitive situation, im which the pupils worked for individual
prizes in the case of individual competitiom or a group prize in the
case of group competition. Rewards consisting of certificates of
improvement signed by the teacher, prinecipel and school superinten~
dent were used to motivate the pupils to improve their scores on the
arithmetic tests.

The number of sechools making up the experimental design was
forty. The forty schoels were assigned to one of the twe groups,
individual or group competition, on the basis of a chance selsction.
This process resulted in two groups, each of whieh included twenty
schools under the two motives. The sixth grede pupils in one of
these groups worked under the motiu of individual competitiom while
those in the other group worked under the motive of grouh competition.
Table I gives the number of pupils in each of these two groups. The
pupils' ages, and the testing schedule uszed sre also indicated. The
teating schedule for both individual and group competitiom consisted
of all pupils taking a pretest on Friday and them five conseeutive
eddition tests on Monday through Friday of the following week:

Sine‘o the experimental motives were not introdueced when the pre-~test
vas édminiatered, the results on it were used as a measure of initial
ability. | During the five daily tests the experimental motives were

introduced. So that a comparison conld be made later bYeitween the
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amount of improvement which a child made on the addition tests and
his level of intelligence, 1ntelligenow tests were &dministercﬁ to
the children, The tosts were given to the pupils a week barora
the experimental schedule began.

The tests used were the Otis Group Intelligence Tests for
the slementary grade, Form A. Im order to insure utmost accuracy
and consistency, these tests were all scored by trained assistvants.

The statistieal technique used was the small sample treat-
ment, This is discussed in more detail in & later section of this

¢hapter,

TABLE I

RUMBER OF SCHOOLS TESTED, NUMBER OF PUPILS TESTED,
TESTS GIVEN, TIME OF TESTS, FOR EACH OF THE TWO EXPERIMENTAL
GROUPS OF INDIVIDUAL COMPETITION AND GROUP COMPETITION

Schools Grouped Rumber Numbey Tasts Time
According to Ex- of of Given of
porimental Motive | Sehools | Pupils | Tosts
Individual 8 D.T.* 5
Competition 20 469 1 P.T.* | Mins.
Group 5 D.T,* 5
Competition 20 506 1 P.7.* | Mins.

* DT, - pm’ces'é
* P, T. - daily tests

Giving the Tests.- The part of the experiment involving
individual competition and that part involving group competition
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wore conducted independently of each other. Sincd tests were
given only to sixth grade students, the teachers of the sixth grade
in all the schoola represented served as the test administrators.
Each teacher was asaisted by a staff of other teachers, who helped
grade tests, record improvemesnts, and prepere charts and graphs.

In all of the schools for both experimental conditions a
pre-test was administered on Friday of the week previous to the giving
of five deily teats. Five daily testas then wera given from Mgnaay
through Friday each morning during the first period of school.

In the groups motivated by individual eompetition, the
socorea of each of the pupila on the pre~test were posted along with
a display of prizes, Imn the case of group competition, instead of
a chart with the name of each pupil being posted, a chart with the
names of the class and the competing elass was .'paatoa.

Posting of Test Results.~ On Monday through Friday ¢f the
regular period, each day for both individual end group competitien,
the amount of improvement either negative or positive was posted,
for each pupll in the ease of individual competition, and for the

elass, in the case of group competition.

Table II presents the number of boys and girls in each class under
conditiona of individual competition. The total number of pupils

reprasenting easch school is presented in addition to the propertionate

reprasentation of girls and boys for eash school.
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Tables IIY and IV present the ages of the pupils under the
two exzperimental motives. The pupils are classified under one of
thres age groups, 11, 12, or 13,

4s the last. tablea depleting the sexperimental design,
Tables V¥, VI, VII, and VIII present the breakdown of the experi-
mental population for each school under the two motives in terms

of the three intelligence leveles of low, average, and superior.

Deseription of the Schools Under Individual
and Under Group Compatition
In this study schools of wvarious socio-economi¢ levels
are represented. Thess range all the way from schools in very
woll-to~do commnities down to those in rather poor communities in

both cases,

schools representing group competition may be desecribed as follows:
Morton Schoal is loeated in a well-to-do neighborhood of West
I.afwatm. Indisna. Most of the parents of the children are of
professional or business status, and many of the fathers are pro-
feszors at Purdue University. Almost the emtire population is
Amorigan-borm.

Tippeeaunoe, Linawood, Daytonm, and Whiteavills have children
from a poor, congeated diatrict, the environs of Lafayette, Indiana.
The parents of the children are mostly unskilled lsborers. School

records show that about two-thirds of them are foreign-borm. Of
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Tables VII and VIII present a frequeney distribution of the
intelligence quotients of all the pupils representing each of the

two motives,

TABLE IX

NUMBER OF BOYS AND GIRLS IN EACH CLASS
UNDER CONDITICNS OF
INDIVIDUAL COMPETITION

Sehoolg Boys | Girls | Teotal

Battleground .. 22 20
Longleis ...... 16 22
Ford ..cccveneee 17 15
Qakland sss0see 12 13
Dayton cessacee 10 10
Southside ..... 13 15
Lineoln cecevee 8 5
Montgomery «..e 8 5
Chalmers eseese 7 7
Elston tescccae 4 5
North Central . 9 4 13
Lake View sses e 13 10
Otterbeln cseeee 11 11
Washington .... 10 16
16
7
7
17
27
9

Centennial .... 11 27
JACKBOR cvsvees 5 12
Romney eeceeee 5 12

Feﬂlﬁr eseseree @
Fenton seeecess 31
0xXLord cesesces 10

Totel 231 | 238 | 469
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TABLE III

AGES OF BOYS AND GIRLS IN CLASSES;
INDIVIDUAL COMPETITION

W
Age | Age | Age
School Al 112 | 13
 Battleground ... 17 | 12 13
Iﬂngloj»‘ seosses 27 4 7
Ferd eesseiaccon 18 7 ‘ 7
Oakland ccesecoes 17 4 4
Dayton seesssves 9 7 4
Southside ...... 17 7 4
Lincoln seceasea 3 5 5
nontg@.ery EXXEY] 2 8 3
Chalmers cccceee 5 6 3
Elston .cceecees 3 3 3
North Central .. 3 4 6
Leke View cveeee 16 2 5
Otterbein sveeee 7 10 5
Washingt@n X 19 5 2
Centennial ....4 11 9 7
Jackson ceecsces 4 2 3
Romney seesaccen 5 3 4
FQ‘IG!’ ssesenase 15 7 A
Fenton ceececese 46 7 4
Oxford ceeseccee 13 3 3
Total 257 | 115

8
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TABLE IV

AGES OF BOYS AND GIRLS IN CLASSES;
GROUP COMPETITICN

W

School Age | Age | Age |Total
nl 12 13
Maoe cescevsces 10 ¥4 3 20
Wingate tesesee 9 3 1 13
Darlington ....| 12 6 5 23
walnut I FENERNY ] 6 5 3 u
Youngs Chapel o 8 2 1l 11
Highlmd esscns 14 10 7 31
Whitesville ... 5 3 3 1
Horace Mann ... 7 8 7 22
Linecoln seeecee k 4. 6 14
Gakland sesesse 22 9 3 3‘
Tippeeeanoe ....| 16 8 4 28
wsa seescsosevene 4 5 5 14
Tuttle ceccoses 16 5 6 27
Mille cesvoccee 24 6 A 34
Linnwood ceceee 24 3 3 30
Morton .csecees 50 7 3 60
Willson ecoesees 26 8 3 35
Klondike seeeee 10 7 2 19
Bay‘bon ssssesse 10 7 2 19
Longleis .ev..0 | 32 4 A 40
Totel 314 | 115 | 77| 506
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TABLE V

INTELLIGENCE QUOTIENTS OF BOYS AND GIRLS IN CLASSESS
INDIVIDUAL COMPETITION

Sehool 65-92 93-107 108-135%
Dull Average | Superier
Battleground ..... 16 2 5
Longlols ceeevseee 11 16 11
Ford ceececesccsne 9 12 11
o‘kl‘nd [ E R R NN ENE N 8 10 7
Dayton .c..ceecevee 9 10 1
Southside ....... 17 8 3
Lincol2 eeecoecces 5 5 3
Hontgonery XXX 7 3 :’
Chalmers ..eoeceece 4 7 3
Elston eosescccve 3 5 1
North Central .... 5 6 1
Lake View occcces 6 6 11
Otterbein ....... 7 8 7
Linn"e@d X FXRERE XY 13 6 7
Centennial ...ee0 7 16 4
Jaekson se0cevee 1 3 S;
Romney .ececcoses 4 5 3
Fowler sescevscne 3 11 12
Fenton seecesecee 4 19 35
Oxford ..ceceeess 1 7 11
Total 140 184 1S
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TABLE VI

INTELLIGENCE QUOTIENTS OF BOYS AND GIRLS IN CLASSES;
GROUP COMPETITION

65-92 93107 | 108-135
Sechool Dull Average Superier
Moace .cevscencsca .9 8 3
Wingate tesscece 3 3 7
Darlington ceces. 7 9 7
'alnut [ X R RN NNXN Y 6 5 3
Youngs Chapel ... 5 6
Highlmd XXX YYY) 6 12 13
Whitesville .... 3 4 4
Herace Mann ..... 10 8 4
Lincoln sececese 6 5 3
Oaklend seesvess 8 16 106
Tippecance .ee.. 15 10 3
Wea .cccccvccces 7 2 5
Tattle seccsecce 11 8 8
Mills cevenceces 6 7 21
Linnwood ssocen 12 11 7
Morton ..ceeceee 4 16 ‘40
Willeon <eeecees 8 11 16
Klondlke .escose 5 9 12
Day‘bon sescsscen 7 11 1
Iﬂnsl@i’ cecssse 11 17 12
Total 144 177 185
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TABLE VII

FREQUENCY DISTRIBUTION OF I. Q.3
-INDIVIDUAL COMPETITION

I. Q. Frequency
135 - 139 2
130 - 134 3
125 - 129 13
120 « 124 22
115 - 119 25
110 - 114 47
105 - 109 77
100 « 105 65
95 - 99 57
90 - 94 31
85 - 89 54
80 - 84 21
75 - 79 22
70 - T4 16
65 - 69 7
60 = 64 4
55 - 59 2
50 = 54 1l
Total 469
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TABLE VII1

FREQUENCY DISTRIBUTION OF I. Q.;
GROUP COMPETITION

Lg Qc !gcgu&ngz
135 = 139 6
130 = 134 8
125 ~ 129 24
120 - 124 36
115 =« 119 34
110 - 114 54
105 - 109 60
100 - 104 55

95 « 99 56
90 - 94 45
85 -~ 89 49
80 - 84 24
75 « 719 27
0 « T4 10
65 - 69 9
60 » 64 5
55 « 59 3
50 - 54 1
Total 506
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these, twenty-five per cent were borm in Italy, twenty-eight per
cont in Slavie ecountries, fifteen per cent :ln Ireland, and aixtesn
per cent in Germany. Mace, Wingate, Darlington, and Walnut
Sehools are all located in or near Crawfordsville, Indiana, and

may be considered as having pupils from an average socio-edonomic
group, Vea is & rurel school located in Tippecanse County and
draws pupils from & well~to-do farmer group. Tuttls and Mills
Schools are located in Montgomery County in a typieal rural area.
Klondike 3chool is located in & small town of average socio-economic
:atatus.‘ Lincoln School is a school exclusively for eolored children,
and draws from a rather poor ecomomic group. Longleis Sehool is
located on the outskirts of Lafayette, Indiana, end draws students
from an average group. Willsom, Oakland, and Horace Mann are also
average schoole in respect to socio~economie status, and are
located near Indianapolis. Highland School draws pupils from a
very well-to~do nesighborhood of Lafayette, Tndiana, Youngs Ohapel
is located near Covington, Indiana, and draws pupils from & well-to-

do neighborhood,

The achools representing individual ee;mpstiﬂon may be described as
follows: Fenton School is located near Frankfort, Indiana, and
draws its students from a very well-to~do neighborhood. As in the
caae of Morton Schoel, most of the parents are of profeasional or
business status, and many of the fathers ars profesmers at Purdus

University. Washingtom School, on the other hand, drews its
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students from the industrial ares of Lafayette, Indisna. The parents
of these chlldren are employed in the nearby aluminum factories. Ford,
Oakland, and Southside Schools are all nearly average as regsrds the
socio-economic level of the commnity. They are located in or near
Lafayotte, Indiana. Centennisl School is located in the basin of
Lafayette, Indiana, and draws its pupils from & rather poor industrial
area. Oxford, Fowler, Rommey, and Jackson Schools are rural in
character, although they are located in small villages. The socio~
economic level of these conmmmities is average. Dayton am Battleground
Schoels are located in averags gommmities. Lincoln School, met %o
be confused with Lincoln School in group competition, iz located in
Orewfordsville, Indiana, in sn average neighborhood. Montgomery
Solwa-l is located in Montgomery County and draws its students frem a
rather well-to~do farmer group. North Central, Otterbein, end Chalmers
Schools are all located in amall cities and draw their pupils from an
average group. Hlston snd Lake View Schools eare located near South
Chisago. They drsw pupils from am average commmnity.

| It will be seen from the above description of the experimental
aample that the blending of the various socio-economie¢ levels in both
experimentsl conditions i{s rather similar, even though the assignment
of the schools %o the two conditions was accomplished by ehance, The
scattered geographiec area, plus the varying soecio~sconcmic levels make
for a rather representative sampling of the school pepulation im gen-

eral. Thias representative sampling of the school population is essential
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far: the employment of the small sample theory technigue utilized
in this experiment. The wide scattering of the schools as regards
geographic location, different administrative set-ups, different
curricular offerings, and different socio-economie groups, should
contribute to the educational significance of the results obtained
in this experiment, but hardly guarantee it.

Deseription of the Pupil Task

Task of the Subjects.- In order to be able to measure the
effect of motivation end the differences in effect produced by
different motme's, it was necessary to have & reliable measure of
performance which was sensitive to ipitial individual differences
and to the variability of all indiv;dmz-l performsnce. ‘The task
performed by the subjects was similar to that used by Kraepelin and
others, simple one by one place additions, The digits 1 and O were
not used, and combinations of like digits, as 2 plus 2, were avoided.
There wera thus fifty-six possible combinstions. The problems were
pregsented to the subjects on printed sheets, two hundred problems to

& page.
Pagike~ This task was selected to

comply with the following requirements:
1. The task should consist of amall, measurable unitse
Be¢ It should be a task im which qualitative differences

are reduced to s minimum., The score, ror which recognition is to be
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accorded the pupil, should be definitely quentitative.

3, Every individual tested should be capabdble of performing
the task; 1.e., the tast should be one of speed and persistence
rather than of power and eapacity,

4. The functiom itself should be one of high reliability.
If no variations are introduced, an individual‘’s score or rank should
be practically the same on one oeccasi oﬁ é,é dn another.

These requirements were set up so that the effects of
motivation could more effectively be studied. The speed test would
allow for more varisbility im the pupils, im terms of their =olving
more problems, than a power test would. A second reason these re-
guirements were set up was to control the effects of mental fatigue.
Long tasks produce mental fatigue in workers. A power test would
have had to be longer them the five minmutes given to the spesd test,
As a consequence, there might have been some elements of mental
fatigue influencing the effects of the motivatien, if & power teat had

been used.
Experimental Procedure

al Competition.,~ The procedure followed in the

groups in which individuael competition was the motive was in many
respects similar to that followed in the groups in which group compe-~
tition was the motive. In both eomditions, the pupils charted the

progressive lmprovement made day by dey. For individual competition
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thieg table of improvement congisted of the pupilts own seore on a
re-test and the negative or positive improvement made upon five
subsequent daily teats.

After the teacher had hung the individual chart with all the
pupils' pre~test scores on the classroom bulletin board, the pupils
were told that they were going to have a corntest with prizes for
thosa pupils who improved the most over their pre-test scores,

Proeeaurc on ?re-'.i'est +«= The pre~test was given to the

pupils 20 that a measure of their initial ability in doing arithmetic
addition counld be obtained. No experimental motives were intreduced
in the pre~test. The pupils were told only that they were to practice
adding. Since the puplls were unaware that they were being tested or
that any other teats were to follow, the pre-~test could thus be used
to gauge the emount of improvement which was made when the amthu
motives were later introduced. : :
Experimental proeedura onm Day One.~ After the pre-test
papers were scored, the nemes of the pupils were put upon a class
master chart in alphabetical order. Bealde the name of each pupil,
his grede received on the pre-test was recorded. This chart was hung
in a conspicuous place in the room so that the pupils could daily ob-
serve the improvement made by sach of the puplls om the dally tests,
Special emphssis was placed upon the faet that the prizes in
this contest were given for improvement, and that ﬁhe rre~test score
would make no differance in the winning of the prizes, because they

were given for the most improvement, and all the pupils could improve
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if they worked hard.

To heighten the effect of the motive, knowledge of results,
each ¢hild had hia own individual chart upom whioh he recorded his own
progress, in terms of more problems solved or less prablemg golved over
the pre~test., The pupil first copied his pre-~test score from the
master chart, and then daily recorded his improvement on his own score
chart. The classroom teachers assisted in daily keeping of this pupil
chart of improvement.

The directlions used in introducing the individual competition
motive to the classes under that experimental condition will be found
in the Appendix. The individual improvemert charts, types of rewards
used, and scoring direetions for the tests will also be found in the
Appendix.

Degeription of Rewards Used in Individual Competition.-

"Certificates of Improvement,” signed by the school superintendent and
prineipal, were placed upon the bulletin board as prizes for personal
improvement.

The praige factor as a concomitant motive to individual compe-
tition was introduced deily by means of the teacher pralsing the class
for the previous day's work, telling them she knew they eould do better,
and encouraging them te work harder to improve.

On the firat day the whole stage of the experiment was, in

reality, set, since at that time the pupils were told ebout the contest,

~ prizes, and improvement.
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Experimental Frocedure on Days Two, Three, Four, and Five,.-

The procedure followed om dsys two, three, four, and five was very
similar to that followed on day one. Before the teacher gave the
testa, she preised the class and encouraged the pupils to work harder

~ to improve their scores. These statements wers made objeetive, since
it was important that the pupils in all the classes be motivated in
the same manner. The specific directions given to the pupils om
thesa deys will be found in the Appendix.

Before the tests were taken, the pupils recorded om their
own individual improvement charts results in terms of the amount of
improvement of the previous day's work from the master chart on the
bulletin board.

Conelusion of Tests for Each of the Twenty Schools.- When

the prrf:ea% end tests for the five days of improvement were finished,
the total amo’unt of improvement made by each pupil in the class was
recorded on & master individual competition chart for each school. In .
addition to the pre-test scores, the five daily acores anﬂ the total
improvement scores, this chert also contained the eges, the sex, and
the intelligence quotients of all the pupils for each respeetive school.
Gz;ogg Gomet‘ition.- As was stata&rprevioualy, the experi-
mental proeedure vféllawed' in the groups in which group competition wes
the motive, was very similar to the proeedure for the groups in which
individual eqmpe;tition was the motive. The pre-test with no competi=

tive factors imvolved was given as & measwre of imitial ability.
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After the teacher had hung the group chart with the pre-test
scores of the twe cmmpeting c¢lasses on the bulletin board, the pupils
were told that they were going to have a contest, with a prize ging
to the group improving the most over their pre-test secores. The
directions used in inmtroducing the group competition motive to the
classes under that experimental condition, will be found in the
Appendix. The group improvement charts, types of rewards used, and
scoring directions for the tests, will also be found in the Appendix.

The pre-test was given first so that when the motivational
factor of group competition was imtroduced at the next test sessiom,
eny difference in mean achievement between the two days would he indi-
cative only of the effects of group compe;titim. In this part of the
experiment the individuality of the pupils was submerged in the group,
since the pupils did not record their nsmes on the class tests, but
simply recorded the namea of theiy clasa., Knowledge of results and

praise were conatants for the group motive as they were for the indi-
vidual motive. ‘

Fre-Test.~ In giving the pre-~test to the class, the pupils
wrote the neme of the class and school om thelr papers, not their own
names. Im this way the gosl for which all the puplils composing the
group were striving would be shared by all. The pre-test for group
competition was given for the same puppose as that forr individusl
competition, to derive a score of initisl ability of the pupils composing

the group, im doing addition im arithmetic.
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Procedure on Day One.~ In this part of the experiment two

charts were kept for each of the twenty schools reprosented. One of
the charta was a ¢lass bar chart with the name of the two schools
competing against each other, which the children saw. The other was
en individual pupil chart with the name of each pupil on it ard each
pupil's improvement, which the class did not see. Particular caution
was exercised in group competition not to let the pupils know that
their perscnal scores were being racorded by the teacher on a separate
chart., To their knowledge thias was a conteat of glasa ageainst class,
and no one knew what each of the imndividual pupils composing the two
¢lasses was doing to help his own olese to win. However, the teachers
kept & seating chart of the pupilas in the verious classes and esch of
the sgeats wam mumbsred. The papers e¢f each of the pupils could later
be identified by the teacher for analysis of results by eomparing the
seat number on the paper with the clasa seating chert. The class‘
saw only the class bar graph of their eclass and that of the competing
class; they never ssw their own persomal scores. On the separate
chart containing the persomal scores under group competition, the
teacher recorded without the knowledge of the students the amount of
improvement made by each pupil when working for the group and not for
himself, as in the case of individual competitionm.

On the group charte which the pupils kept, the improvement
of the class as 8 whole and the improvement of the ecompeting class were

charted. On the bulletin board, as in the case of individual competi-
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tion, the record of &aily improvement was charted. However, the
improvement chert for the two competing groups was construeted in terms

of a graph,. indicating sbedplute scores. .

Rewards for Group Competition.-~ The certificates of improve-
ment for group competition were signed by the school superintendent,
the principal, end the teacher, and pleced on the bulletin board.
Instead of carrying & space for the name of the winning pupil, the
certificate carried a space for the winning class,

Procedure on Days Two, Three, Four, and Five.~ The procedure
followed on these days was simllar to that followed on day one, Before

the test was given to the class, the teacher praised the claas and
encouraged the pupils to work harder and improve the cless score.

Before the pupils took the daily group tests, they recorded the prow{eus
days aeoreé of the two eampeting groups om their own c¢lass lmprovement
chapts from the Master chart on _tho- bulletin board. The specifiec
direetions given to the class on these days will be found im the

App oendix,

Conelusion of Tests far Each of the Twenty Sehools,- When
the teats for the five days of improvement plus the pre-test were fin-
ished, the total amount of improvement mede by each pupil in the class
was recorded on a master group competition chart for each sechool,

In addition to the pre-test scores, the five daily scores,
and a total improvament score of each individual pupil exposed to the

motive of group competitiom, this chart also contained the ages, the
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sex, and the intelligence gquotients of all the pupils for each

respective school.
The Work Schedules

The work schedule followed for both individual and group
competition was similar. The pre-test was gim t¢ the students on
Friday of the week previous to the administration of the five daily
tests. The work was divided into the mentiomed pre-test and five
daily tests. The tests were given during the first period of each
school day, which was at 8:30 a.me The instruetions for introducing
the econstants of knowlsdge of results and praise, in addition to the
two major variebles of group and individual competition, were repeated

before each test was administered daily.
Discussion of Statistical Technique Buployed

The smell sample technique, accoerding to which the results
are treatad and prewented, has been deseribo& fully by Lindguist .1
However, since the bechnique departs considersbly from thab tradi-
tionally useX, it may be well to review briefly the steps employed

and the reasons for their use.

1
E. F. Lindquist, Statigtical Anslysis in Fdueational
Research, pp. 40-80. Bostom, Mass.: Houghton-Mifflim Co., 1940.
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Comparison of the Conventional Statistical Treatment With
the Small Sample “]!reg‘_tmant,-' With two independent groups of spproxi-

mately five hundred pupils each, the conventionel progedure would

have thrown each group into a massed freguency distribution and
computed the mean and standard deviation of each distribution. The
standard error of each mean would have bheen cmutea by diﬂding' the
atandard devietion of the distribution by the square roat of the
number of pupils, The atandard error of the difference would have
been obtained by extracting the squamé. root of the sum of the squares
of the stendard errops. The difference between the means would have
been divided by the standard error of the differenee to obtain &
*eritical ratio,™ and the value thus obtained would have been looked
up ir a normal probability integral table to obtain "the ehsuees in
one bundred that the true difference is zero or less." Or, stated
more rigorously, "the chances in one hundred that, with a true differ-
ence of zero, sn obtained difference as large as the one under consid-
eration would oceur." |

. However, such a procedure involves an assumption which, in
the easse of the p&asonﬁ study, is seriously false; it assumes a
random selection of pupils. A4As in the case of most studiea on pupils
in schools, pupils were not seleected at all; schocls were selected.

Forty selections were made, not one thousand.

Partine of the am le Statistieal Treatment for

This Study.- Implicitly, the large semple technigue assumes that the
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pupils in & school (or in a class) resemble each other me more than
they resemble other pupils in general. If our grouping were random
and had no psychological existenece, this would be the case. We night
take the entering freskman class of a university and break it up inte
forty groups by the technique of random numbers. So long as these
fietitious "groups™ never cperate as such, and remain only on the
statistician's desk, it would not be nesessary to teke cognizance of
them. By definition of random selection any other grouping would
have been just as possible,

Unifying Ewtg 8 in e Schogl.~ From the psychological point
of view, & sechool is a genuine group and not a fietitious one, for
two main reamsons: (1) it doces not selset its pupils at randem; (2)
there is interaetion within the group that is not shared by the
population as a whole. The seleetion in & school is usually a rigid
geographie one; rather than every pupil im the population having an
equal chance of attending the schoel, those outside the distriet have
no chance, and those within the distriet no other chance., It need
hardly be pointed out that different geographical wunits may have ex~
treme differences in a wide number of variables: oecupatiom, race,
economic status, cultural traditiens, and many other factors may differ
widely frem schosel distriet to sohqol distriet, To the extent that
any of these are related te an oxperimantal variable, the school must
be takem as the unit. It is probadle that mamy conclusiome drawn

from a school made up of the children of professional people eould not
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be applied to a school of steel-workers®' children, however large the
number of pupils might be.

The other factor unifying a school or a class is, perheps,
somewhat less obvious than the selection faetor, but for psychological
or educational researeh it may be of tremendous importance. The
class is a dynemically integrated functionsl unit quite complete in
itself. The pupils in one class have experiences in camon and are
exposed to influences that may be quite unique. Not only do these
fagctors operate inevitably by the nature of the case, but they are
often deliberately and vigorously injected and promoted; particularly
in high school and college there is great pride im school individuality.
"School spirit" is stimulated by athletiec and other interscholastie
competition and by vigorous exhortation, sechool somgs, and similar
integrative factors. Since these efforts have not only forsce but
direction, it would be strange indeed if schools differed only because
of the different pupils attending them. If the achoel had no distinetive
effect on the pupil, there would be little point in paying salaries to
teachers, principals, and superintendents.

The unifying effect of leadership and interaction within
the group would be primarily attitudinal in nsture (although it eould
not be ignored in informational or skills research) and of the utmost
importsnce in a study of motivation. The groupings of the classes

cannot be ignored and must, therefore, deal with two semples of twenty

cases (schools) each.
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It mey be objected that this technigue mekes no use of the
total number of pupils, and that one might just ae well have but three
pupils in a class as thirty., This iz essentielly true so far as the
actual computation is concerned; but the larger the number of pupils
in each class, the more stable will the cless mean be; and this
stability will be reflected in a lower varisbility of the eclass or
school means.

It may be noted that using small sample technique does not
cémmit the study to an assumption of diffsrences between groups other
than sampling differences. If the groups oxr schools were merely a
number of random samples from the: same population of pupils, the same
results would have been obtained, in genecral, as with the traditional
technigque. We 4o not assume unificetion within the school; we only
provide for it in case it exists, |

Comparison of t to the Critieeal Ratio,~ The customary use

of the eritical ratio assumes that there are sampling fluetuations im
the mean but not in the standard deviatiom. If this were so, and the
"true" standard deviatiom (the parameter)* were available, the sampling
distribution of eritieal ratios would be a normsl one, with a varia-

bility dependent on the standard error of the difference. However,

*

A& hypothesis that the parameter (true mean) is zero is called
by Lindquist and others the null hypothesis.
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the variability is actually sudbjeet to sampling error, and the
sampling distribution of the eritieal ratios is not normal. The
exach shape of the distribution depends upon the number of degress
of freedom (N-1) involved. That is, not only is the sampling
distribution of the statistic $ definitely not normal, but its form
differs for each different size of sample.

Deseription of Statistical Technique.~ In its simplest
terms, the present technique may be described u estimating a standard
error of the mean from the group memns themselves rather than estimat-
ing it from the variabllity of the individual pupils, and computing
a standard error of the difference and a &,  This statistic &, ia
simply a significance ratio., It is the ratio of a difference to the
standard error of that differencea. Essentially, it differs from the
eonventiomal eritical ratio only in that an improved estimate of the
standard error is used and the results are interpreted by msansg of &
apecial table. The i is used to evaluate the plamsibility of the null
hypothesis in light of the data of this study., The individual scores
are used only to obtain the school means, and their variability is not
computed. As noted above, the variability of the individuals influences
the variability of the school means, and is adequately taken inte
account in this menner.

If the achoole all had the same mmsber of pupils, it would

be appropriate to obtain the mean of the achool means and the deviation
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of each school mean from this total mean. From the sguares of these
deviations the standard error of the total mean would be ’ahtqim&o
Since the schools do no% have egual numbers of pupils, it is necessary
to take the deviations from a welghted mean and to weight the square
of each deviation by the number of pupils inm that school. The method
omployed here was an algebraic equivalent of this, devised for facility

in machine ealeulation.

on 5d | : In this study,
the following symbols have been used: N is the number of pupils in a
semple; n is the number of pupils in a sehool. :1'__ is the total mpmve-
ment for a given sehool; and £ is Student’s t, the ratio of a statistie
to its atandard error; r is the number of subgroups im the sample. GT
is the total iﬁprwemnt of the sample, M is a weighted memn of the
achedls' means, or %&: . It may be noted, in comnection with a
discussion of terminolegy, that all stanlard errcrs presented in this
gtudy are estimated standard errors based on the varisbility of obtained
means. The word "estimated" has not been written each time, primarily
because the tables are sufficiently complex already.

The a¢tual procedure employed in the statistical computations

{8 illuatrated on a smmple work sheet which may be found in the Appendix.
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Sunmary

This chapter has discussed the general experimental design
of the study, the treatment of the problem, the selection and con-
struction of the task, the nature of the rewards used, the selection
of the schools, the introduction of the experimental motives to the
subjects, the testing schedules for both individual and group eompe~
tition, and a deseription of the statistioal techniques exmployed in
analyzing and interpreting the results,

The number of schools making up the samples was forty.

There were twenty schools im group competition with 50& pupils snd
twonty schools in individual competition with 4@9’ pupils. The age
span for the boys and girla in both samples was from eleven through
thirteen years. All were aixth grade pupils.

The mkellimm groups in both samples were divided seccord-
ing to the limits devised by Qtis in his self-edministering imtelli-
gence examination for elementary grades, These limits were 93-107 I1.Q.
~ average, below 93 I.Q. dull, sbove 107 I.Q. superior. The number
of pupils in each of these three categories for individual competitiom
was 184 average, 140 dull, and 145 superioxr pupila. For group
competition the number in the average group was 177, in the dull group
144, and in the superior group 1656.

The task performed by the subjects was simple one by one
place additions. The digits 1 and& O were not used, and combinationa

of lila digits were avoided. There were fifty-six possible combinations.
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The problems were presented on printed sheets, two hundred problems
to a page.

mhq experimental procedure under both motives was to give a
re~test, the results of which wers to be used as a yard stick in
measuring subsequent improvement. ‘Then for five consecutive days
under the motives of individual or group competition as the case might
be, the pupile wers given additian teats to determine the effects of
the motive om their achievement. Daily improvement charts with the
pupils’ names listed were used to imcreass the eompatitivu urge for
individual status. Daily improvemsn® charts with the names of the
compe ting groups were used to inerease the competitive urgs for group
astatuas. /

The rewards, used as ineentives for improvement, were certi-
ficates of improvement signed by the teacher, the prineipal, and the
superintendent,

The work schedule followed was to give the pre-test om
Friday and the five daily tests from Monday through Friday of the
following week. The tests were givem during the first peried of
school at 8:30. The statements for introdueing the motives were
road each day to the pupils,

The procedures of the small sample technigues were employed

to analyze the results.
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I, DIFFERENCES BETWEEN GROUP AND
INDIVIDUAL COMPETITION

Basic Problems Considered.- The most fundamental question

to be answered by the data odtained here is whether or not there is a
significant improvement in the individusl competition condition and
whether or not there is a significant improvement in the group com-
petition conditiom. A second question to bs answered is whether o
not, previding that there iz & significant improvement in the twe
conditions, there is a significant difference between the results
secured under the two conditions,

Mean Improvemsnt Under Individual Competitiom,~ By refer-

ance to Table IX, it will be seen that the meean improvement with

individual competition was 88.,00. In other words, the pupile
averaged 58 more problems correct on the last dey than they had on the
pre~teat. Thia fact represents more then & fifty per cent improve-
ment over the pre~test scores. The data for this improvement ars
given in Teble XXI on psge 85. The cumlative seore at the end of
the fifth dey represents the total amount of improvement for the
entire five aw_ testing period. The basis for giving the daily scores
wag the asmount of improvement the pupils made over the pre-test scores.
When it is considered that the funetion measured was one on

vhich a great deal of previous practice and experience in school had
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taken place aver a eonsiderable length of time, and that the re-test

score was obtained under the very test conditions that are ummally

asgsumed to giu} maximal performsnce, fifty per-cent improvement has

important educational significance.

With an estimated standard error

of 11.29, thia meen improvement has a t of 7.785, and with nineteen

degrees of freedom, this is significant beyond the limite of proba-

bil.ity given in available tables; that is, with ninetean degrees of

freedom a t of this magnitude would be obtained by chance alone,

much less than once in a hundred timas.

improvement is zero are praetieally negligible.

TABLE IX

MEAN IMPROVEMENT UNDER GROUP AND
INDIVIDUAL COMFETITION

The chances that the "trua®™

Significance

Condi tions * K _Level
Individual

Competition 88.00 | 469 | 177.50! 11.2% 7.796 1 per cent
Group 206.30 | 506 | 152.39f 12.30 | 16.772 1 per cent
Competition :

Mean Improvement Under Group Competition.- As large and

significant as is the mean improvement under individual competition,

it is amsll in comparison with the group competition improvement of

206,30, VWith an eatimated standard error of 12,30, the t is 16.772,

and with nineteen degrees of freedom, this is significant beyond
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question; that im, a t of this magnitude would be obtained by chance
alone much less then once im every hundred times.

of this study is the difference between the means for ipdividual compe-

tition and group competitiom as shown in Table X, The pupils under
group competition made a mean improvement of _J.m._ae more than those
under individual competition, or, in terms of ths latter, there was an
increment of well over one hundred per cent, The data for this im-
provement are giwn' in Tables XXIV and XXVI on pages 90 and 83.

The difference in improvement between individual competition
and group competition is statistically signififcant. With an estimated
standard errox of 16,735, and ninetean degrees of fresdom, the value of
3 is 7.071. Since a & of this magnitude would be obtained by chanee
alone mueh less than once in every hundred times, the hypothesis that there
is no difference in the relative effectiveness of the two types of mo-~
tivational conditiomns may be rejected with a high degree of confidence.
In other words, it may be concluded that a real difference in their
effectivensss exists. This difference, furthermore, is in favor of
the group competition.

TABIE X

DIFFERENCE IN MEAN IMPROVEMENT BETWEEN

GROUP AND INDIVIDUAL COMPETITION

, Maans Difference % Leval
M - M. SE 8B,
M - M
& ind ind
118,29 16473 74071 1 per cent
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Although hoth of the mthods resultod;. in resl improvement, the aroup
ecompatition motive brought about a significantly greater improvement
than 4id the motive of individual competitien. Since the purpese of th§
pregsent section is to delinsate the findings rather than to interpret or
goneralize from them, the implications of these data will be dilscussed |
in a later section. However, still on the strictly factual level, it
should be pointed out that , as such, measures aniy the statistieal
significance of the statistic with which it is concerned. The importance
or educational significance of the data must be determined by other
criteria. Any difference, no matter how trivial, might be made statis-~
tieally signifieant by ineressing the precisiom of the experiment suffi-
elently. Of course, if a statistie, particularly & difference, i3 not
atatistieally signifieant, its practical importance ¢an be diascussed
only hypothetically, sinecé, if it represents merely chance fluctuation
from a zere or & reverse difference, interest in it would be very
limited.,

Comparison of the Means of Individmal end Group Competition.-
Motivation through individual competition preduced more than fifty per

cent improvement; motivation through group competition produced more
than one hundred per cent improvemsnt; the advantage of group competi-~
tion over individual competition is large, smounting to more than the

sbsolute value of the latter itself. In every sense of the word,

group competition es meesured by improvement is the stronger motive,
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Surmery

The basic problem that was considered in this chapter was
whether or not there was & signifieant improvement im the individusl
cgmpetition condition and whether or not there was g significant
improvement im the group competition conditiom. As a corollary of
the first problem, the second problem considered was whether, providing
that there were significant improvements in the two conditiems, there
is a significant difference between the results secured under the two
copditions.

Under conditions of inmdividual competition the meem improve=~
ment of the pupils during the five day testing period amounted ta over
fifty pexr cent., The amount of improvement made by the subjeets work-
ing under the motive of individual competition was statistically
significant, With an estimated standard error of 1l.2%, the mean
improvement for imdividual competition had & % of 7,705, and with
nineteen degrees of freedom, was stetistically significant. That is,
a t of such a magnitude would have been obtained by chance alone, much
less than once in every hundred times.

Under conditioms of group competition the meen iwmprovement of

the puplls during the fiva day testing peried amounted to over one

hupdred per cent. The amount of improvement made by the subjects
working under the motive of group competition wax alse statistically

significant, With an estimated standard error of 12.30, the meean
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improvement for group competition had a § of 16.772, and with nineteen
degrees of freedom, was significent beyond question. That is, a t
of suych a magnitude would have been obtained by chance alone, much
lesa than once in every hundred times.

In answey to the first questiom, whether or mot there was @&
statistically significant improvement in the two motives, it may de
atated that there was statistically significant improvement under both
motives; however, the improvement under group competition was much
more than unmder individual ocompetition.

The difference between the obtained means of individual
competition and group competition amounted o 118.29 problems more for
group competition. With an eastimeted standard exror of 16,73, the
difference in mean improvement between individual competition and
group competition had a t of 7,071, and with nineteen degrees of
. freedom was significant beyond question. Thet is, a § of such a
magnitude would have been obtained by chanoce alone much less than onse
in every hundred times,

In answer to the second question, whether there was a
statistically significant difference in the twe motives, it may be
stated that the difference between the obtained means was highly

statistically significant and in favar of group competition.
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CHAPTER ¥

THE DIFFERENCES BETWEEN GROUP AND INDIVIDUAL COMPETITION
AS RELATED T0 INTELLIGENCE

The Relatiomship of Intelligence to Social Motivation

The guestion now arises as to how the improvement noted in
the disecusaion in Chapter IV is related to whatever iz msasured in
current intelligence tests. That is, what is the relationship, 1if
sny, between the level of intelligence of the pupils pertieipeting
in the experiment and the amount of improvement made in the arithme-
tic tests.

Frqm 8 priori comsideration, seversl different results might
be anticipated., There is what might be celled a superstition that
social motivation, in general, is less effective on the superior
childé, From one point of view, the superior child, perhaps because
of the divergence of his interests from those of his age group, is
supposed to be a ™lone wolf," by himself and for himmelf, not par-
ticipating in group gemes and activities bub busily engaged in the

development of his own conspicuons potentialities,
1

Terman's Studies on Superior Pupils.~ The work of Termen
and others has cast serious doubt upon this sort of piloture, but the

posaibility of soms truth in it is not s0 remote as to preclude in-

vestigat iom.

1

Towis M. m, Gonetie Studies of ins, Vol. I, pp. 197~
200. Stanford University Press, Stanfard Bninrsity, California,

1925,
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Soeial Motivation and Intelligence.,~ On the other hand, it

is conceivable that social motivation of the type involved in group
competition involves a refinemsnt of perception snd conception that
would nacéasitat&~ an individusl of superior intelligence to have much
effest. It has sometimes been suggested that social plans involving
group motivation with heavily socielized incentives must fail because
they would work only for the "imtellectuals." Without identifying
"intellectuals™ with high I. Q. pupils, it is worth inquiring whether
the individual who can respond adeguately to more complex situations
is also more sensitive to "higher units" of motivatiom. One might
alse argus that sensitivity to higher social motivation is essentielly
attitudinal, exclusively a funetion of one's reactional biography, and
therefore uncorrelated with "innate™ intelligence.

Perhaps the mental age rathex thaas.‘ the intéllisence quotient
best represents the factors Just discussed, but the age range involved
here is so limited that thers is very little difference between the
two. Furthermore, there are attitudinal factors that one might ex-
peet to be associated with high I. {. and C. A, - M. A, disparity
rather than the level of mental advancement itself.

As was menticned

previously in Chapter III, bafore the pre-test or the daily arithmetie
tests were given, all the pupils took the Otis Mental Ability test.
On the basis of the results, the two samples with individual and with

group competition were divided into three I. {. subgroups., The middle
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group comprised I. Q's from 93-107 inclusive, and was designated as
"awerags"; the "supericr" and "dull" were those above 107 and below
83, respeetively. These are the same limits used by the Otis Mental
Ability Scales to divide the pupil population into three levels of
intelligenco.a .'l’ha estimeted standerd error of the meean was computed
for each of thesze six subgroups acecording to the small sample procedure
previously discussed, and differences evaluated in terms of their
ostimated standard errors by means of the statistic t.

It was planned originelly te form the I. Q. subgroups ascord-
ing to both the divisions mentioned above and according te such
divisione as wonld yield approximately equal numbers of pupils inm
each subgroup. Bowever, when & frequency distribution was formed,
it wae found that the 83~107 dividing plam gave praetically equsl
numbers in the three subgroups except for slightly fewer pupils in
the dull growp. An egual frequency grouping would have differed
by only one point of I, Q., dividing st 94 rather than 93, Conse-
quently the arbitrary division was considered sufficient,

Statistical Treatment of the Data.~ For each of these
classifications in eech of the two experimental groups of twenty
schools, the mean improvement during the experimentsl perio? was first
determined. Then using the t test previously described, the signifi-~
cance of the differences between the mean improvements made by groups

at each of the three levels of intelligence was next evaluated.

%irthur S. Otis, Self-Administering Tests of Mental Ability,
pp. 1~4. New York: World Book Company, 1928,
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Finally, the mean improvement of those pupils metivated by individual
aompetition wasg compared with those motivated by group competition.
The t test was used in each of these comparisons. It is recognized
that since it is not khown whether or not all of the fundamental
assumptions underlying the use of the t test are completely sa.tisriyeﬁ
when samples of this nature are involved, its use here may not be
strietly appropriate. It is believed, however, that there is not
available at the present time a more valid test of statistical signifi-
cance of statistics derived from such samples.

Comparison of Smell Ssmple Statisttesl Techmique with Product

Moment Correlatiom.- At this point it may be imquired why the question
of I; Q. improvement relatiomship was not answered by means of a con-
ventional product moment correlation. It has been pointed out dy
Lindquiats that throwing the individuals from a number of groups into
& common scatter diasgram may lead to 8 seriously spurious r, if the
group means in the two veriables are widely different. It would have
been peossible to compute a ecoefficlient of correlation for each of the
forty schools, to tramnsform each correlation co-efficlent inte Fisher's
z funetion, to average (with weighting) the z's for group and for
individual competition, and to transform the meen z back into am r.

Although such a praeedure would have escaped many of the pitfalls of

3
E. F. Lindguist, Statistical Analysis in Fducatbional
Research, p. 218, Boston, Mass.: Houghtom~Mifflin Co., 1940,
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& massed correlation technique, it would have involwved computing
coefficients of correlation with very mmall n‘'s, | and would have in-~
volved the assumption of essentially homogenecus ecrrelation through-
out. Ewven so, it would not have permitted comparisons of correspond-
ing subgroups with group and with individual competition, and this

iz one of the most important sources of infomation for this study.

It is perbaps umnecessary to note that the phenomenon of regression,
which makes it difficult to correlate improvements with original
scores and tepnds to produce negative ecorrelatioms, (which can be
corrected by Thomson's r‘c.n*»znuit.ma)4 is not operative here, since the

I, Q. and both original and improved seores ara computed independently.

The Relationship of Intelligenee Levels to
Individual Competition

Under Individual Competitione.- Table XI shows that on each I. Q.
level the mean improvemsnts are statistieally significant far each
kind of motivation, but the superior children gain more than the
average, and they in turn more than the dull. ¥or the group with
individual competition, the mean improvements are 11.8.6%8, 85.80, and
58,20 for the supericr, average and dull groups respectively. With

nineteen degrees of freedom and t's of suck & magnitude, 8.170, 8.640,

4 ,
‘ Je P, Guilford, Psychometrie Methods, p. 3656. New York:
MeGrew Hill Book Co., 1938. ’

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



TABLE XI

MEAN IMPROVEMENT OF SUFERIOR, AVERAGE AND
DULL GROUPS: INDIVIDUAL COMPETITION

Three I.gn].s of M .3 S.E.Hz ‘S.K.H t Signiﬁ‘eaneu
Intelligenee , ‘ Level
Superior 118.,68| 145 | 214.82| 14.70 | 8.170 1 per cent
Average 85.80 184 | 68.63| 9.93 | 6.640 | 1 per cent
Dull 59.20| 140 | 74.38| 8.68 é.em 1 per conb

end 6,870, the hypethesis that there is no improvement made by pupils
st each of these three levels of intelligenee under the motive of
individusal competition may be rejected with a high degree of confidence.
This represents & gain of mean improvement with & correspond-
ing gain in I. Q., and the difference betwesn the superior and average
is approximately equal to that between the average and the dull as may

be seen in Table XII.

ove

81 ment of idjacent I, §. Subgroups.-
The differences between adjfacent I.Q. subgroups (superior-aversge end

average~dull) just darely fail of significance at the five per cant
level, with %'s having values of 1, 854 and 1.990. That is, with
ninsteen '&emn of freedom, and estimated standard errors of the
difference of 17.70 and 13.15, t's of sueh a magnitude would have been
obtaihed by chance alone, more than five times in every hundred times,
In other words, the chances that the differences are not true differ-

ences are too great to be statistically significant.
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The extreme difference (between superior and dull groups}
1s 59.42, and is significent beyond the one per cent level, with a &
of 3.498; that iz, with an estimated standard error of the difference
of 17.00 and nineteen degrees of freedom, the chances that a t of
such a magnitude would be obtained by chance is less than once inm
every humndred times.

There can dbe doubt but that the dright pupils tend te
improve more than the duller; the upper third has improved almost
exactly twice as much as the lower third, and the difference im not

only statistically significant but of considerable magnitude.

TABLE XII

DIFFERENCES IN MEAN IMPROVEMENT BETWEEN
SUPERIOR, AVERAGE AND DULL GROUPS;
INDIVIDUAL COMPETITION

Groups G‘omypmd" nifrérance | S.E. of | | t éiéniﬁ:oance
-+ R ESOTSNCS \ Level
Superior-Avarage 32.86 I7.70 1.854 5 per cent
Superior-bDull 59.42 17,00 3.495 1 per cent
Average-Dull 26.20 | 13,15 14990 5 per cent

Varishilities of the Mesn Improvements.~ The variebilities

of the mean imprevements present a curious, though interesting,

plcture. In Table XI, the estimated standard errors of the three

means sre 14.70, 9.93, and 8.68 for superior, averags, and dull
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subgroups with individual ecompetition. The sstimated etandam oi'rﬁr
of the mpan for the entire individusl competition group is 11.29.

The higheat I.§. third has a larger variability of the mean than the
total sample. Furthermore, the difference between the standard
errors of the mean for the two extreme groups is almost significant
at the one per cent level, as judged by the F test of the variance
ratie=.5 The possible 1nterpretatian§ of this faet will be diseunased
later, but at its face value it gives rise to seversl questions, In
the firat place, since the number of schools is comstant, the esti~
mated standerd errors are proportiomal to the vartabilities of the
ohtained means involved. 4As such, the three subgroup S. E.'s may be
considored as atandard errors of estimate of the mean improvenents
with restricted variation in I. Q. If the sample is hammaousﬁ
with regard to the two verisbles, these three standard errors should
be equal within the rangs of sampling error, and should be J.e,zsa than
the standard error of the mean of the entire individual coampetition
group. It is true that the upper I. §. subgroup covers & wider
range them the lower two because of the pesitively skewed distribution

of I. Q.'s but this is not adequate to explain a larger veriability of

5 _
E. ¥. Lindguist, op. eif;., pp. 60~66,
é

E. F, Lindquist, A Fiprst Course in Statisties, pp. 171-172,
Boston, Mass.: Eoughton-Miffiin Co., 1938.
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improvement tham that found inm the entire group. An adequate
explanatiern of this phenomenon is net at hand, ané€ perhaps mmst
await fwurther research. At any rate, the peculiar behavior of the
subgroup varisnces confirms the caution used in refreining from
Pearsonian correlation technique in deeling with this problem. The
experimental results show that superior students improve more than

dull students, end this hes been doim with a minipnme of assumptions.

The Relatiomship of Intelligence Levels to the Amount of
Improvement Made by Pupils Working Under the Motive
of Group Competition
The compareble data for group competition in Tables XIIT
and XIV alse show the superior pupils improving more tham the aver~
age and the average more then the dull.
Mean imount of Improvement at Three Intelligence g.qveis

However, the conspiauocus fact is the

snormously greater lmprovement of the superior pupils; their mean
improvement is 317.50, as compared with 169,30 by the average and
102,47 for the dull.

Differences in Mean Tmprovement of idjecent I.Q. Subgroups.-
The mean improvements themselves are significant. All the differ-
ences between the three I. Q. levels are significant at the one per
cent level, that is, with nineteen degrees of freedom and estimated
etandard errors of 9.90, 13.80, and 21.50, $'s of such a magnitude

would be obtained by chance alone less than once in every hundred
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times. The hypothesis that there iz no igprovement made by pupila
at three levels of inmtelligence under the motive of group competition,
may be rejected with a high degree of confidence.

The superior-average anl superior-dull differences are
signifieant at far beyond the one per cent level. The striking
fact, however, is not the significance of the differences but their
magnitude; the superior pupils improved 148.20 more than the average,
and 215,03 more then the dull. With the msan pre~test score less
than two hundred, this is a tremendous imMomnt.

Unlike the differences in the case of individual competition,
the two differences betweesn adjacent subgroups are not even close to
equal (148.20-66,83),

Varigbilities of the Mean Improvements.~ The behavior of

the subgroup varisnces and standard errors is especially notewerthy in
view of the pattern noted in the case of individual competition. This
time the standard error of the mesn is less for the superior pupils
than for either of the other subgroups, apd that for the dull is the
largest of the three. Again, the difference between the veriabili-
ties of the extremes is significant by the F-test of the variance

ratio., In the individusl competition the high variability is im

the superior group while im group competition it is im the dull group.
In both cases the averagé group falls between the two extremes, suggest-

ing systematic change.
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TABLE XIII

MEAN IMPROVEMENTS OF SUPERIOR, AVERAGE AND DULL
GROUPS; GROUP COMPETITION

Three Levels of M N S.E, S.E. ) 7 Significance
Intelligence ‘ V u® L Level
Superior 517.50 | 185 | 7.17| 9.90 | 32.0% | 1 per cemt
Average 169,30 | 176 | 190.88| 13.80 12.270 1 per cent
Dull 102.47 | 145 | 4635.82 | 21.50 4770 1 per cent

TABLE XIV

DIFFERENCES IN MEAN IMFROVEMENT BETWEEN SUFERICR,
AVERAGE AND DULL GROUPS; GROUP COMPETITION

Groupe %ﬁp&rs& mrrorencﬁ ~ 8E. of s Sisﬁirioanes
_Differance | , Level
Superior-iverage | 148.20 16490 8.76% 1 per cent
Buparior¥nn11 215.03 23.70 9,073 1 per cent
Average-Pull : 88.83 85.60 2,810 2 per cent

It is diffioult to advance explanations far these subgroup
variance differences that will cover both group and individual com-
petition., The skewness of the I. Q. distribufiou would tend to
aocount for the higher standard error of the superior subgroup, but
would militate againat the situation found with group competition. Of

gourse, the variabilities involved are not pupil varisbilities, but
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variabilities of school means, and it is possible 'shat‘ the relationship
between the unitary cheracteristic of a school, whatever it mey be,
and the effect of motivation om various I.Q. levels may be more com-
plicated than is usually assumed. The further analysis of the
variables operating in this regard would require specially econstructed
experimente, perhaps of & Latin sguare type of daaign,’ which are
quite beyond the seope of this study. |

Comparison of the Amount of Improvement Made by Three

Intelligence Groups under Individuel Competition
and Group Competition

Perhaps the most 1lluminating comparisons between I. {.
subgroups have not yet been discussed. The comparisons between the
three I. ¢. subgroups within each form of compstition are presented
in Tebles XIT and XIV. The comparisons at the same I. Q. level
between group and individual competitiom are presented im Table XV. ’
There is a difference between the two superior I. Q. subgroups of
198.88 in favor of group competitiom; between the average subgroups
the difference is 83.50 and between the two dull subgroups 43.27.

All differences are in favor of group competitien.

?
Ronald A. Fisher, Statisticel Methods for Research
Workers, ppe 6~10, Edinburgh, Seotland: The Oliver and Boyd Press

Co., 19368,
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TABLE XV

DIFFEHRENCES OF MEAN IMPROVEMENT BETWEEN GROUP
AND INDIVIDUAL COMPETITION AT THREE LEVELS OF

INTELLIGENCE
Ie Qo Difference Between B. E. of t Significanecs
Bub~Group Group and Individual | Difference Level
Competition
Supsrior 198.88 17.70 11.236 1 per cent
Average 83.50 17,00 4.012 1 per cent
Dull 43 .27 23,20 1.865 | 10 per cent

Differences Between Individual Competition and Group Competi-
tion st Three Levels of Intelljgence.- The differences between superior
group and superiéw individual competition and average group and aver-
age individual competition are significant at deyond the one per cent
level, with t's having values of 11.236 and 4.912, That is, with
nineteen degrees of freedom and estimated standard errors of the differ-~
ence of 17.70 amd 17,00, the chances that t's of suei & magnitude
would have been obtained by chance alone is less than once in every
hundred times, Therefore, the hypothesis that there is ne real
difference between the smount of improvement made by supericr and by
average children uiaer the conditions of individual end group competi-
tion may be rejected with a high degree of confidence. Furthermore,
the differences im both cases eve in favor of group competition.

The dull group and dull individual competition difference

fails somewhat of significance at the five per cent level, with a t
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having a value of 1,865, That is, with nineteen degrees of freedom,
and an estimated standerd error of the difference of 23,20, a t of
su§h. a magnitude would be obtained five times in every bundred times.
Since the possibility exists that the difference may not be a true
dir_forane«&, but may dbe due to chance; the difference in the amount
of improvement made by the dull group under individusl ecompetitionm,
and the dull group under group competition, ie not considered signifi-
ecant. The lack of significance im the last case is a function of
the high variability of the mean for the 4ull I, Q. subgroups under
group competition. However, the outstanding faet is the greater
difference hetween the two forms of motivation at the superior I. Q.
level; although group competition produces more improvement at all
lovels, the difference iz especially marked at the higher I, Q.
lejml. The social and educational implicetions of this fact will be
d{ scussed in Chapter VII, under the heading, Interpretation of

Resultas.
Comparison of Four Extreme I. Q. Subgroups

In addition to the three divisions of intelligence according
to the limits suggested by Otis, it was deemed advisable to break
down further the samples inte four extreme I. Q. subgroups to shed
additional light upon the relation of I. Q« 0o improvement.

Intelligence Limits of the Extrome I, Q. Subgroups,~ The
groups were composed of those pupils who had intellisenéae guotients

at either extreme of the intelligence distributionl Those who had
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intelligence quotients below 75 were in one group, those from 75

to 85 1n another. Those who had in:teliigancc quotients above 125
were in another, and from 115 to 125 im another. Thess extreme
groups were isolated in both the individual compstitiom and group
competition samples. Tables XVI to XX designate these extreme I. Q.
subgroups by the subseripts 125, 115, 8% and 78 respectively. These
subacripts are merely convenient lableas to avoid confusion, and are
not 1nt6naod to imply that the msan I. Q.'s of the groups concerned
have those exact valuss. The number of subjects in each of the

subgroups is given in Tebles VII and VIII on pages 40 and 41.

Under Individual Competition.~ Table XVI shows that the mean

improvements under individual competition are 149.97, 116.56, 65.48,
end 45,86 for the 125, 115, 8% and 76 I, §. subgroups. The corres-

ponding estimated standard erfars of the msanm ars 13,00, 13.40, 7.10

_TABLE XVI

MEAN IMPROVEMENT OF FOUR EXTREME I. Q. GROUPS;
INDIVIDUAL COMPETITION

Extreme I. Q. Mean 5.8 "2 S&Ee . Significance
Levels M Level
125 I. Q. 149.97 | 168.04 | 13.00 11.536 | 1 per cent
115 I. Q. 116.56 | 179,08 | 13.40 8,699 1 per cent
"85 I. Q. 65.48 | 50.40 | 7.0 9.223 | 1 per cent
75 I. Q. 45.86 | 75.60 | .60 5.355 | 1 per cent
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end 8.60, VWith t's of such a megnitude, 11.5368, 8.699, €.233 and
5.338, the possibility that they were obtained by chance is less than
once in every hundred times, The hyp@thésia: that there 1s no real
improvement in the fowr extreme I. Q. groups under individual competi-
tion may be rejected. In other words, it may be concluded that the
pupils under imdividuasl competitiom at all four intelligence levels made
significant improvement over their pre-~test scores.

There is & regular increese in improvement with I. ., con-
sidering the double-sized interval between the 85 and 115 groups. The
standard errors de not change progressively, but the two superior
groups have high and approximately equal standard errors of the mean
and the two low groups have low and fairly similar standard errors.

It might be notad that these "extreme™ groups were tabulated direetly
from the original raw data independently of the three I. Q. subgroups
discussed previously based on the Otis limits; the consistency of the
results by both methods with regard to both means and standard errora

of the means serves as en additional eomputational echeck,

Differences in Meen Improvement of Extreme I. §, Subgroups.-
With regerd to the significance of the differences dbetween the varicua

"gxtreme"” I. Q. groups fmmd} in Table XVII, they likewise agree with
the corresponding previous results, im that the differences between
ad;!aeent‘ I. Q. @mps fail of significance at the five per cent level
by & fairly small margin, and the differences between non-adjacent

groups are signifieant beyond doudt. It uiw be noted that the 115«85
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difference of 51,08 has a value of t of 3.372. With nineteen
dsgrees of freedom, and a standard error of the difference of 15.15,
a % of such a magnitude would be obtained by chance alone much less

than once in every hundred times.

TABIE XVII

DIFFERENCES IN MEAN IMPROVEMENT BETWEEN FCUR
EXTREME I. Q. GROUPS

Groups Compared Differences S.E. ot t Significence
Between Means | Difference | Level
128 - 118 35.41 18.02 1.794 | 10 per cent
1256 - 8% | 84.49 14.78 5.744 | 1 per cent
125 - 7% 104,11 15,53 6,704 | 1 per cent.
115 - &5 51.08 15.16 3.372 1 per cent
115 - 78 70.70 16.89 4,449 1 per cent
85 - 75 19.62 11.14 1.761 | 10 per cent

Mean Amount of Improvement Made by Extrems I, 9., Subgroups
Under Group Gommuign.- In Table XVIII, for group competitiom, the
subdivision inte smaller groups shows much the same pieture as the
dubdivision inte larger groups. The means are 330.73%, 323.20, 137.18,
and 88.05 for the 125, 115, 85 and 75 I. Q. groups, with standard

errors of the msans of 8.80, 10,60, 11.70, end 16.80, respectively,
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TABLE XVIII

78

MEAN IMPROVEMENT OF FOUR EXTREME I. Q. GROUPS;

Ext;:eme I. Q. Meoan S.Ez. u® | S.I!"..M t Signiﬂganea
Levels Level

128 330.78 79.9%7 8,80 37,508 1 per cent

1185 323.20 | 112.28 | 10.60 | 30.490 | 1 per cent

85 137.18 101,3% 11,70 8.67¢ 1 per cent

76 68.05 285.48 16.80 5.241 1 per cent

sufficiently close to the three-way divisiom results te guarantee at
least no gross error. Sinpce with nineteen degrees of freedom, the
chences that t's of such a magnitude, 37,503, 30.490, 8.679, and 5.241,
would be obtaired by chance alone are mueh less tham once in every
-lmndred times., The hypothesis that there is no real improvement made
by the four extreme I. {. groups under individual competitionm msy be
rejected with a high degree of confidence. Im other words, it may be
eoncluded that the pupils under individuwal competition et all four
extreme intelligence levels made signifigant improvement over their
pre~test soores.

It may be noted in Table XIX that the group competition
differences between adjacent groups are small and of low statistieal
significance. The 125-115 difference has an estimated standerd error
of 7,53, and the value of £ is .546; and the 85-75 difference has an
estimated standard error of 13.50 and the velue of t is .655, With

nineteen degrees of freedom, t's of such a magnitude would be obtained
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by chance alone fifty times in every humdred. In other words, ne
statistieal significance can be attached to the small difference
between the extreme adjacent I. Q. subgroups, at the superior and dull
levels, under group competition. The other differences between
. ad jaeent I. . subgroups under group competition are all significemt
at the one per cent level.

There is a zone of sharp change of improvement with I. Q.
between the two center groups, i.e., in the 90~-110 I, §. reange.
Above that zone, I. §. has little effect on improvement, and below
it only slightly more. This point will be‘considered at greater

lang?ch later in this chapter.

TABLE XIX

DIFFERENCES IN MEAN IMPROVEMENT BRTWEEN FOUR
CTHEME I. Q. GROUPS; GROUP COMPETITION

Groups Compared Differences | S. E. of % Signifieance
, Betwoen Moans | Difference| Level
125~ 118 7.83 13.80 546 50 per cent
135 - 85 g2e.18 14,70 15.590 1 per cent
126 - 75 242.68 19.10 12,706 1 per cent
115 - 88 221 .65 15.80 14.028 1 per cent
115~ 7% a38.15 19.90 11,817 1 per cent
8 - 78 13.50 20.80 +6586 50 psr cent

Under Individual

Comparison Between Extrems I. §. Subgroup

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

79



and Group Competition.~ Teble XX showing the comparisoms between
eorresponding I. Q. groups in the two forms of motivation again sheds
light on the nature of the difference betwsen individual and gfoup
compatition effects on improvement. The diffarences between individual
competition and group eompetition for the 125-118 I. Q. groups are
signifieant at the one per cent level, The differences between
individual competition and group competition for the 85-75 I. Q. groups
are significant at the two per cent level. The differsnce between
the two 126 I. Q. groups is 180.76 with & & of 11.588; Dbetween the

115 I. Q. groups the difference is 208.64 with a t of 12,105; between
the 86 I. Q. groups the difference is 36.07 with & t of 2.635; and
between the 75 I. Q. groups the difference is 42.19 with a t of 2.228.
That is, with nineteen degrees of freedom, and t's of such a magnitude
the possibility that they would be obtained by chance alone is more
than twice in every hundred times. Im other wards, the hypothesis
that there is no real difference in improvement between individual
competition and group competition with pupils at four extrame levels of
intelligence may be rejected. TFurthermore, the differences at the
three extreme I+ Q. levels are a&ll in favor of group competition.

Since the two upper groups with individuel competition
differ considerably in improvement and the two corresponding group
eompatition groups differ but slightly, it is probably natural that
-the difference between the twe 115 I, Q. groups is the largest of the

four. This would signify that the two methods of motivation differ
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TABLE XX

INDIVIDUAL COMPETITION FOR EXTREME I. Q. GROUPS

I. Qo Difference Between S.E. of t Significance
Sub~Groups | Group and Individual | Difference Level
Competition , —_
128 180.76 15.68 11.528| 1 per cent
115 206.64 17.07 12.,108| 1 per cent
ag : 26.07 13,89 2.635| 2 per cent
(13 42.19 18.95 2.228] 2 per cent

most heavily in the moderately superior group, with I. ¢.'s from
130 to 119, It may be said, however, with considerable confidence,
that it is the wpper and not the lower I. §. pupils who make group
competition so much more effective than individual competition.
Curvea of mpiovemn’%» of Three I. §. Groups Undex
Individual and Group Competitiom
It is also possible to fractionate the data on another
basis, and follow the course of improvement from day to day, both in
general and for the three I, Q. subgroups. Thess data are presented
graphieally in Figure 1. The numerieal data for these curves may
be found in Tables XXIII and XXV. It should be noted that the curves
are plotted to show the improvement of each day above the previous

day, rather than the absolute level of performance on each day.
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Although the latter typé of curve would, of cowrse, show the
improvement, and ig, as a matter of faet, the conventionsl type:of
"improvemsnt eurve," it would leave the reader to infer the improve-
ment from the slope of the eurve rather than the height. In the
surves presented here the height of the eurve shows the improvement.

Curves of Amount of Improvemsnt Under Individual Competition.-

The daily improvement curves for the three I. Q. levels with indi-
vidual competition show the superior group to improve more each day
over the average and low I. Q. groups. The course of daily improve-
ment decreases up to the middle of the curve, and picks up thereafter.
The third day shows a decided drop in improvement in all three curves
and would seem to represent a motivational lull where neither initial
surge nor end spurt is operative. One must be cautious sbout
evaluating the effectiveness of motivation as though it were a linear
funection of improvement. Presunably thai*e is a physiologieal limit
to the speed of adding. It may also be presumed that, as thia limit
is approasched, the same emount of motivation will produce less per-
formsence increment, since at the limit itself, no increment is possible,
regardless of motivation. There is good reason to suppose, from the
vastly greater improvement of the group competitiom pupils, that the
pupils with individual ecompetition are far from their maxiwmum possible
performance, but nevertheless it must be remembered that there is &
tendency for conatant motivation to yield asteadily diminishing

returns in improvement.
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TABLE XXI

FIVE DAYS OF IMPROVEMENT FOR EACH SCHOOL UNDER CONDITIONS
OF INDIVIDUAL COMPETITIONR

School Number | Total Tetal | Tetal Total Total Tetal [Total Imp.
of Pre~test Imp.*| Imp, Impe Impe Imp. all
Pupils Scere Day I | Day II1 | Day ITI | Day IV | Pay V |Five Days
Battleground 42 6298 661 972 97 «-519 151 2062
Longleis 38 5245 1094 730 192 500 | =308 2208
Ferd 32 5069 723 1488 -787 314 347 2085
Oekland 25 3773 328 543 145 1041 5 2832
Payton 20 3622 176 637 126 254 226 1419
Southside 28 6143 =240 1619 229 223 943 2774
Lineoln 13 1996 251 356 43 261 110 1021
Montgomery 13 1406 573 573 236 209 95 1686
Chalmers 14 2825 235 339 87 263 18 1111
Elston 9 1488 66 391 143 95 44 739
North Centrel 13 3193 1073 =161 172 33 ~ 50 1067
Lake View 23 4225 676 1064 372 85 679 2876
Otterbein 22 3348 407 517 214 103 247 1488
Washington 26 4462 154 1021 -373 34 -71 765
Centennisl 27 5359 ~475 580 476 542 820 991
Jackson 9 1961 -2 339 174 48 57 377
Romney 12 1935 593 =34 70 46 143 818
Fowler 26 3629 623 579 182 129 409 1922
Fenton 58 6840 4046 1416 1351 3880 959 11652
Oxford 19 3132 557 506 91 376 =141 1383
Total 469 75943 ] 11280 | 13475 2988 7911 5622 41276

%* Imp. - Imprevement

a8
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Tables XXIII and XXIV show that on the first day, the three
I. Q. subgroups with individual compatition are about evenly spaeod
in their "proper" order, with the brighter pupils improving more
(despite their higher pre-test performance level)., The improvement
of the superior group declines a bit on the seconi day, the average
group stays about the same, and the dull group improves considerably
more the second day, showing, as g matter of fact, their greatest
improvement them. On the third day, all three groups deeli.n;a con-
siaerahly;' and, for the three groups together, the third is the
lowest day. All groups rise om the fourth day and decline somewhat
on the fifth, Ther. iz no extremely pronounced "end-spurt™ visible
from the shape of the curves, although the fourth and rifth deys are
above the third. Although a day to day curve of this sort is apt
to reflect chance flustuations for the moat part, the low third day
is common to the three curves, and there is a slight downward genaral

trend.

Curves of the Amount of Improvement Under Group Compebition.-
Tables XXV and XXVI show that the ecrresponding curves for group
ecompetition look considerably different. The outstanding feature
is the very large improvement om the first day, particularly on the
part of the superior pupils, This tremendous increase over the pre-
teat level of performance as soon as the group eompetition motivation
is applied would seem to indicate a very heavy ecomponent of motivation

for the group motive, sinee there has been no interpolated practice.
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TABIE XXIII

AMOUNT OF IMPROVEMENT OVER FIVE DAYS AT THREE LEVELS OF
INTELLIGENCE UNDER INDIVIDUAL COMPETITTON

pome——

—

=

First Day _Second Day Third Da Fourth Day Fifth Day
b &4 b1 & 4
School 3 ) - | % a o i & B o
s |59 |9% | s ke g® |89 ks | |Ls b |3g |ES (B2 T
B |Bs |Bu |83 |1B3Bs |80 B3B3 |83 |83 BT B |2aBa
176 | 361 | 124 | 135 | 584 | 253 263 281 | 253 <196 |[-216 |-107 61 81 9
Battleground |No. 5 21 16 _
546 | 428 | 120 | 303 | 296 [131 59 80 53 280 194 26 =71 {=180 | =57
Longlols No. 11 | -1& 11
288 | 294 | 141 | 617 [ 563 | 308 |-294 |-350 |-143 178 | 112 | 124 | 195 | 185 | =33
Ford No. 11 12 9
: 77 | 157 94 | 213 | 216 |114 55 34 56 461 | 397 | 183 | 236 | 310 | 229
Oakland No., 7 16 8 ,
-8 226 | =42 4 319 (314 13 «13 | 126 96 | 128 | 30 45 | 141 | 4O
Dayton No. 1 10 9
=71 T7T 246 | 231 | 390 | 998 63 43 | 123 82 64 77 | 485 | 365 | 93
Southside No. 3 g 17
’ 76 88 87 73 | 156 | 127 =] 16 28 147 | 101 13 63 22 25
Linceoln No. 3 5 5 ‘
156 | 110 | 307 | 147 |120 | 306 64 29 | 143 48 | 116 45 27 13 | 5%
Montgomery No., 3 3 7
89 98 48 | 131 [160 | 48 20 61 6 96 | 105 62 86 91 | 10
Chalmers No. 3 7 4
-6 51 21 56 1243 | 92 17 52 T4 46 23 26 21 3] 20
Elston No. 1 5 3
186 575 |312 | =37 |-76 |-48 20 | 107 45 3 15 18 | =10 28 |-68
North Central |No., 2 6 5
390 198 88 | 484 1297 |283 229 51 92 40 30 15 245 300 1134
Lake View No. 11 6 6

#8
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TABLE XXIII (Contirued)
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TABLE XXIV

AMOUNT OF IMPROVEMENT MADE AT THREE INTELLIGENCE
LEVELS UNDER INDIVIDUAL COMPETITION

-———————-———.—.—-,.__-’r__——__m

Total Imp, | No. of |Total Imp, | No. of | Total Imp. | Nos of

School Superior | Pupils | Average Pupils Dull Pupils

IoQo Stube I‘Q. Sub= IQQO Sube
group group ‘ group

Battleground 451 5 1245 21 366 16
Lenglois 989 11 882 16 337 11
Ford 844 11 789 12 452 9
Oskland 962 7 1197 10 673 8
Dayton 17 1 830 10 572 9
Southside 322 3 890 8 1562 17
Lincoln 222 3 439 5 360 5
Montgomery 459 3 360 3 867 7
Chalmers 379 3 529 7 203 4
Elston 51 1 470 5 218 3
North Central 173 2 626 6 268 5
Lake View 1550 11 715 6 611 6
Otterbein 480 7 042 8 366 7
Washington 122 7 262 6 381 13
Centennial 104 4 529 16 358 7
Jackson 216 5 106 3 55 1
Romney - 383 3 339 5 96 4
Fowler 929 12 983 11 100 3
Fenton 7602 35 3650 19 40 A
Oxford 945 11 394 7 by 1l
Total 17200 145 15787 184 8289 140
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TABIE XXVI

AMOUNT OF IMPROVEMENT MADE AT THREE INTELLIGENCE
LEVELS UNDER GROUP COMPETITION

Total Imp. | Noe of | Totel Imp. | No, of |Total No. |No. of
Sehool Superior | Pupils| Average Pupils Dull Pupils
I.Q. Sub~ - I.§. Sube I.Q. Subw~
EXTOUp group group

Mace 587 3 1065 8 1429 9
Wingate 1322 7 187 3 435 3
Darlington 1408 7 1716 9 1458 7
Walnut 1000 3 984 5 1013 6
Youngs Chapel| 1691 é 803 4 100 1
Highland 4503 13 2776 12 1480 6
Whitesville 1401 4 1067 4 803 3
Horace Mann 1144 4 1092 8 - 1293 10
Lineoln 937 3 1069 5 607 6
Oaklend 3264 10 1859 16 345 8
Tippecanoe 1009 3 2500 10 1194 15
Wea 1569 5 340 2 479 7
Tuttle 2464, 8 1237 8 626 1
Mills 6883 2 837 7 539 6
Linnwood 2269 7 2043 1 739 12
Morton 13531 490 3376 16 478 4
Willson 5596 16 1726 11 709 8
Klondike 4056 12 1864 9 408 5
Dayton 432 1 1989 11 268 7
Longlois 3671 12 2167 17 555 11
Total 58737 185 29797 176 14858 145
Mean 317,560 169,30 102,47
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It must also be remembered that the still very sizeable improvements
on the secomnd, third, and fowrth days are above the extremely high
level of performanse reached on the first day, and, as noted ebove,
it may well require very heavy pressure even to maintain this level,
to say nothing of raising it considerably. |

The third dey dip found in the individual competition curves
is not present to eny marked degree in the group competition curves,
but the average and dull subgroups under group competitiom strike a
low on tho fourth day. All three subgroups, and especially the
superior puplils show a very marked end spurt. The average and dull
ecurves show a fairly consistent downward trend, and are not very
markedly different from those for individual competitiom. The
superior curve, however, is definitely U-shaped with somewhat higher
initial then end level, It may be seen that a very considerable
proportion of the superior efficiency of group competition lies in
1tz effect on the pupils of higher I. @, on the first and last days.
Co mpetition.-

of the snd Group Co

mparison o8 of Indiwidus

| The findings of the study on the significance of the differences
between individual competition and group competition with pupils at
three levels of intelligence are also confirmed by the curves, It
will be remembered that the differences between the superior and dull
subgroups were signifieant with both group and individual competition,
while the differences betwesn the superior and average subgroups and

between the average end dull subgroups, although fairly high, were
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within a large probebility of chance occurrence. In Figure 1 it
can be seen that the superior and dull curves for both individual |
and group competition do not cross at all, and are not even close
vary often, an the other hand, the dull subgroup rises abova the
average sudgroup in the middle of the individual competitiom picture,
and the average subgroup exceeds the superior subgroup om the third
day with group competitiom.

While graphie rresentation is being conasidered, it may be
well to examine the form of the curves showing the distributiona of
improvements for the twe kinds of motivation. These surves are
presanted together in Figure 2. The numerical da’éa for the twe
curves on Figure 2 will be found In Tables XXVIT and XXVIII. The
distributien for individual competition resembles a normal distribu-
tion curve in general outline, and is somewhat skewed positively.
The distribution for group competition is hardly a normal type of
eurve at all, but is platykurtie to the extreme, and approaches a

rectanguler distribution.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

95



9%

Fig, 2.~ Distribution of improvement in terms of more muewwoam solved, of pupils under
individual and group competition,
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TABLE XXVII

TOTAL IMPROVEMENT MADE BY THREE INTELLIGENCE SUB-
GROUPS FOR FIVE SUCCESSIVE DAYS UNDER
INDIVIDUAL COMPETITION

D e e
]

Dey I | Day I1 (Day IIJ | Day IV |Day V
Tetal Improvement of '
superier I.Q. sub- 5488 4586 1644 4282 3026
group
N of Pupils 145 145 145 145 145
Mean Improvement 37.84 | 31,62 11,33 29453 20,86

- Total Improvement v

of Average I. Qo 4533 | 4851 601 2576 416
Subgroup
N of Pupils 184 184 184 184 184
Mean Improvement 24.63 | 26.36 3426 14,00 2,26
Totel Improvement
of Dull I. Q. 1280 4037 746 1155 416
Subgroup '
N of Pupils 140 140 140 140 140
Mean Improvement » 9.14 | 28.83 5032 8.25 2.97
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TOTAL IMPROVEMENT MADE BY THREE INTELLIGENCE SUBw

TABLE XXVIII

GROUPS FOR FIVE SUCCESSIVE DAYS UNDER
GROUP COMPETITION

 Day I |Dey II |Dey III |Day IV | Day ¥
Total Improvement 22453 7227 6142 7116 15939
of Superioer I. Qe
Subgroup
N of Pupils 186 186 186 186 186
Mean Improvement 120,71 | 38.85 33.02 | 38.25 85.69
Total Improvement
of Average I. Q» 12364 4809 4511 4283 4709
Subgroup
N of Pupils 17 174 17 174 174
Mean Improvement 71.05 | 27.63 36,57 | 14061 27.06
Total Improvement ,
of Dull I. Qo 5470 3936 2990 534 1912
Subgroup
N of Pupils 146 146 146 146 146
Mean Improvement 37.46 | 26,95 | 20,47 2.65 13,09
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The question which the date im this chapter attampted to
answer was the relatiomship of the amount of improvement made by
the pupils in adding, to the three levels of intelligence, into
which they were classified.

In order to measure this relationship, the pupils were
classified into three categories, dull, average, and bright, on the
basis of results of the Otis Mental Ability Scales. The middle
_ group eomprised I. Q.'s from 93-107 inclusive. The bright and dull
were those above 107 and below 93, respectively. In order to
ecarry the problem to the limits at both ends of the intelligenece
scale, further intelligence subgroups were classified. These
extreme I. Q. subgroups were comprised of pupils im the following
intelligence ranges: 125 I. Q., 115 I. Q., 85 I. Q., and 75 I. Q.

The mean amount of improvement in terms of more mroblens
solved umder individual compatition for the dull, average and
bright I. Q. groupa was 59,20, 856.80 and 118.62 respectively. The
difference in mean improvement between the superior and average I.Q.
groupe fails of significance at the five per cent level with &
valua of £ of 1.854., With nineteen degrees of freedom, a % of
such a magnitude would have been oﬁ#ained by chanece alone five times
in every humdred times. The difference in mean improvement between
the superior and @ull I, Q. groups is significant beyond the one per

cent level, with a value of % of 3.496. That is, with nineteen
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degrees of freedom, the chances that a t of such a magnitude would
be obtained by chance alone is less than once in every hundred times.,
Therafore, the hypothesis that there is no real dirterencﬁ between
the superior groups amd dull groups under individual competition can
ba rejected with a high degree of confidence. Furthermore, the
difference is in favor of the superior group.

The upper third of pupils, the superior I. Q. group, has
improved almost exactly twice as much as the lower third, and the
difference is not only statistically significant but of considerable
magnitude,

The mean amounts of improvement in terms of more problems
solved under group competition for dull, average and éuperier I. Q.
groups were 102.47, 169,30 and 317.50 re@aetitely. The conspicuous
faet is the anefmously greater imprevement of the superior I. Q.
group. All of the differences between the I. §. subgroups are
signifieant at the one per cent level; that is, with nineteen
degrees of freadom t's of such a magnitude would be obtained by chance
alone less tham once in every hundred times. The striking faet,
however, is not the significance of the differences but thelr magnitude;
the superior pupils improved 148.20 more problems than the average, and
215.03 more problems than the dull. With a pre~test score of approxi-
mately twe hundred, this is a tremendous amount of improvement over the
pre-~test in a test sessioﬁ lasting only five minutes.

The real superiority of group competition over individual
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compatition 1s revealed in the ecomparisons of the dull, average, and
superior I. . subgroups in eaech of the motives. That is, a ecomparison
of the superior I, §. group competition subgroup with the superior

I. Q. individual competition subgroup. The average and dull sub-
groups follow this seme line of comparison.

There ias a difference between the two superior I. Q. subgroups
of 198.88 in favor of group competition; between the two average
subgroups the difference is 83.50 and between the two dull subgroups
43.87. In all ecases, the difference in terms of more problems
finished, favored group competitiom. The differences between superioce
group and superior individual competition, average group and average
individual competition are significanmt at beyond the one per cent
level. That is, with nineteen degrees of freedom, t's of such a
magnitude would have been ohbtained by chanee alone mmch less than once
in every hundred times. The hypothesis that there is no real differ-
ence between indiﬂdual competition and group competition with pupils
at four exbtreme levelz of intelligence may be rejected with a high
degree of confidenoce.

The dull group and dull individual competition difference
fail somewhat of significance at the five per cent level., That is
with nineteen degrees of freedom, & £ of such a magnitude would have
been obtained by chance alone five times in ewei'y hundred times.

The outstanding finding is the greater difference between

the two forms of motivation at the superior I. Q. level. Althoughk
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group competition produced more improvement at all levels, the difference

is especially marked at the higher I. Q. level.
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CHAPTER VI

4GE AND SEX DIFFERENCES

In Chapter ¥ the relatiomship of levels of intelligence to
totel improvement seores was discussed. The point now is raised as
to the relationship of age and sex differences to total improvement

SCOres.

Differences in Improvement According to Sex
The 469 pupils engeged in individual competition comprised
232 boys and 237 girls from twenty achools. Tables XXIX and XXX
show the total impreovement for sach school for each sex under both
formes of competitiom. The group competition sample ineluded 261 boys

and 245 girls from twenty schocls.

Mean Improvement According to Sex.- When each form of com-
petition 1s broken into two groups according to sex, the mean and
standard error of the mean were computed for each subgroup by the
same small sample procedure. These results are shown in Tables XXXI
and XXXIXI. With indivmuall competition, the mean improvement of the
girls was 90.17, the mean improvememt of the boys was 85,76, The
difference of 4.40 has & standard error of 19.60, and with nineteen

degrees of freedom the value of % is .224, The difference falls con-

siderably of significance &t even the five per cent level, that 1is,
the probability that a % of such & magnitude would occur by chance

alone is more then five times in every hundred.

103
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TABLE XXIX

TOTAL IMPROVEMENT MADE BY EACH SEX IN THE
SCHOOLS UNDER INDIVIDUAL COMPETITION

ammmm
Sehools Boys Number of Girls Number of
Improvement Beoys Improvement Girls
Battleground 944 22 1118 20
Longlois - 846 16 1362 22
Ford 1175 17 910 15
Oakland 1363 12 1469 13
Dayton 644 10 775 10
Southside 1338 13 1436 ‘ 15
Lineoln 568 8 453 5
Montgomery 866 8 820 5
Chelmers 605 7 506 , 7
Elston 297 4 442 5
Nerth Central 748 9 ' 319 4
Lake View 1419 13 1457 10
Otterbein 613 11 875 11
Washington 280 10 485 16
Centennial 345 12 646 15
Jackson 196 5 181 A
Romney 320 5 498 7
Fowler 647 9 1275 17
.Fenton 5947 3 5705 27
Oxford 746 10 637 .9
Total 19897 232 21369 237
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TABLE XXX

TOTAL IMPROVEMENT MADE BY EACH SEX IN THE
SCHOOLS UNDER GROUP COMPETITION

Sehools Boys Number of Girls Number of
Improvement Boys rovement | _Girls
Mace 2337 15 Thd . 5
Wingate 1102 7 842 6
Darlington 2455 13 2127 : 10
Walnut 1559 8 1438 6
Youngs Chapel 363 2 2231 9
Highland 4413 16 4346 15
Whitesville 2383 8 878 3
Horace Mann 1212 8 2317 14
Lincoln 1428 8 1185- 6
Oakland 2687 20 2781 14
Tippecanoce 2386 . 15 2317 13
Wea 1668 10 720 4
Tuttle 2905 14 1422 13
Mills 3854 18 4405 16
Linnwood 1817 9 3234 21
Morton 9880 33 7505 27
Willson 3835 17 4196 18
Klendike 2559 13 3769 13
Dayton 1059 10 1630 9
Longlois 2829 17 3564 23
Total _ 52741 261 51651 245
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TABLE XXXI

DIFFERENCES IN MBAN IMPROVEMENT BETWEEN SEXES;
INDIVIDUAL COMPETITION

Mean N S8 N HA t Significanee
W ‘ L Level
Girls 90,17 | 237 | 242.68 15.80 | 8.780 | 1 per cent
Boys 85.76 | 232 | 138.78 11.80 | 7.268 | 1 per eent
Difference ba-
tween girls
and boys 4 .40 S | 38L.43 19.60 224 | 8 per cent
TABLE XXXIT

DIFFERENCES IN MEAN IMPROVEMENT BETWEEN SEXES;
GROUP COMPETITION

Girls

Boys

Difference ha-

tween girls
and boys

Maan N S.E. SE. t Significance
' M) M Level
210.82 | 245 | 164,87 12.80 | 16.47 1 per cent
202,07 | 261 | 411.74¢ 20.30 $.954] 1 per cemt
B.75 16 | 576.41 24.00 .360] 80 psr cent
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The corresponding data for group competition are: mean
improvement of the girls, 210.82; mean improvement of the boys, 202,07,
With an estimated standard error of the difference of 8.75, the value of
t ia .360, likewise not significent. Therefore, under both conditions
of individual competition and group competitionm, the hypothesis that
there 1s a peal difference in the amount of improvement made between
boys and girls eannot be accepted, sines the difference, although in
favor of the girls in both cases, was not great enough to be statiati-

ecally signifieant.

Amount of Difference In Tmprovement Scores Made by Boys samd
Giris.~ The differences between the boys and girls are of smll
magnitude compared with the other differences that have been considered,
The difference is about four per cent in each case. Of whatever
importance this mey be to differemtial psychology, it is no yeét
fagtor in the pre#ant study. ‘The girls show a slightly greater margin
in the superiority of group competition cowver individual as may be seen
in Table XXXIII.

Differences in Improvement According to Age

This study can shed but little light upon the genesis of the
affectiveneas of group competition, since the age remge involved is
rather small, and is associated with intelligence differences. All
groups were sixth grade classes, and the sges vary relatively little.

Furthermore, there is a strong tendency for age end I. @. to have a
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strong negative correlation in a given school grade. It is reported
1
by Termen that the simplest way to select the brightest pupil in

the c¢lass is to selset the youngest, and that such a selection ia

TABLE XXXIII

DIFFERENCES BETWEEN GROUP COMFETITION AND
INDIVIDUAL COMPETITION FOR EACH SEX

Difference between S. E. of t Significence
Meang of Group and . Difference Level
Individual
Compatition ‘ ‘
Girls | 120,68 20.20 5.978 1 per cent
Boys 116.31 23.50 4.949 1 per cent

Just e&s accurate as the teacher's own independent selection of the
brightest child or possibly more s¢. The reason is quite apparent;
the demands of a given school grade level of work are met in

general by the mental age corresponding to the typical age of the
pupils in that grsde. If a younger ehild can hold his ewn, most
probably his mental age is above his chronologicel age, and his I. Q.
is high. The same reasoming applies to the retarded child, though
less cogently, sinee illness, moving from school to school, ete.,

can retard even the child with somewhat superier I. Q.

1
Lewis M., Terman, Genetic Studies of Genius, Vol. I, pD.
190-193, Stanford University, California: Stanford University
Press, 1925,
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At sny rate, it may be assumed that the younger children
have the highexr I. Q.; &nd, unless there is 2 strong tendency for
improvement to incresse with age, the younger children may be expected
to show the greater improvement and the greater advantage of group
sompatition.

Mean Improvements According to Age.~ Table XAXIV shows

the mean improvemants for the three age groups with individual com-
petition. These are 105.49, 78.93, and 58.43 for the eleven, twelve

and thirteen year olds, respsctively. The sechool by school data are

TABLE XXXIV

MEAN IMPROVEMENT OF THREE AGE GROUPS:
INDIVIDUAL COMPETITION

Age Group Mean X S.E. S.E. t Signifiecance
2 M Level
11 105.49 | 257 424.69 20.60 | 5.121 1 per cent
12 78,93 | 1156 99.75 10,00 | 7.894 1 per cent
13 52.43 o7 62,35 790 | 6,637 1 per cent

shown in Tables XXXV and XXXVI. The few childrem younger than eleven
years were included under age eleven, and the few older tham thirteen
were included under age thirteen. Evidently the younger children,
for whatever reascn, improved more than the older ones., It is

interesting to aom)axe these three age improvements with thoze for the

three I. Q. lavels, 118.62, 85,80, and 59.20 for the superior, average,
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TABLE XXXV

ANOUNT OF IMPROVEMENT MADE AT THREE AGE LEVELS
UNDER INDIVIDUAL COMPETITION

E— e e #maﬁmm
Total Imp, Total Impe Total Imp.

School of 11 year | No., |of 12 year | No. | of 13 year | No.
Olds Olds 0lds ‘
Battleground 1050 17 619 12 393 13
Longlois 1837 27 125 4 246 7
Ford 1219 18 440 7 426 7
Oekland 2253 17 325 4 254 4
Dayton 862 9 456 7 101 4
Southside 1808 17 688 7 278 4
Lineoln 222 3 439 5 360 5
Montgomery 236 2 1141 8 309 3
Chalmers 525 5 458 6 128 3
Elston 224 3 281 3 234 3
North Centrel 332 3 402 4 333 6
Lake View 2136 16 306 2 434 5
Otterbein 612 7 633 10 243 5

Washington 615 19 88 5 62 2
Centernnial T14 11 275 9 2 7
Jackson 248 4 79 2 50 3
Romney 528 5 194 3 96 4
Fowler 1297 15 509 7 116 4
Fenton 9489 46 1395 7 768 5
Oxford 905 13 225 3 253 3
Total 27112 257 9078 115 5086 97
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TABLE XXXVI

AMOUNT OF IMPROVEMENT MADE AT THREE AGE LEVELS
UNDER GROUP COMPETITION

|
|

; S
Total Imp. Total Imp. Total Impe

School of 11 year | Noe | of 12 year| No, | of 13 year |[No.

' 0lds 0lds 0lds
Mace 1440 10 1009 7 632 3
Wingete 1143 9 550 3 2851 1
Darlington 2469 12 152 6 593 5
Walnut 1566 6 1001 5 430 3
Youngs Chapel 2050 8 | 370 2 174 1
Highland 4934 14 | 2567 10 1258 7
Whitesville 1599 5 969 3 703 3
Horace Mann 1398 7 1163 8 968 7
Lincoln 1060 4 841 4 712 6
Oaklend 4092 22 (A 9 632 3
Tippecanoce 3278 16 1059 8 366 4
Wea 1263 4 863 5 262 5
Tuttle 3289 16 784 5 R54 6
Mills 7033 R4 997 6 229 4
Linnwood 4449 24 299 3 303 3
Morton 14823 50 1952 7 610 3
Willson 6355 24 1407 8 269 3
Klondike 4997 17 - 1161 5 230 4
Dayton 2025 10 637 7 27 2
Longlois 6020 32 262 4 111 4
Total 75283 314 | 20095 115 9257 77

Mean 239.75 174,73 120,22
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and dull as shown in Table XI. The I. §. subgroups showed higher

improvements at all three levels. However, the age subgrén@s do net
have anything like equal frequencies; the N's are 257, 115, ani 97
for the eleven, twelve, and thirteen yesr olds, respectively.
Sd.milar results are obtained with group competitiom. Teable
XXXVII shows that the mean improvements are 239.65, 174.73, and 120.22
for the eleven, twelve and thirteen year olds, respestively, with
N's of 314», 118, and 77. The corresponding I. @. subgroup meen
improvements are 317,50, 169.30, and 102.47 as previocusly shown in
Table XIII, In this case the relationship between I. §. and improve-
ment and between age and improvement seems to be much less, Although
the thirteen year olds number only 77 and the low I. Q. subgroup
numbers 1485, the mean improvement of the thirteen year olds is 120.22
as compared with 102.47 for the low I. Q. subgrowp. Although this

TABLE XXXVII

MEAN IMPROVEMENT OF THREE AGE GROUPS;
GROUP COMPETITION

sge Group | Maen N | 8&., | SE. % S:lgi:fieanoo
Lovel
11 239,75 314 173.86 13.20 18.163 1 per ocent
iz 174.73 118 179.33 13.40 13.040 1 per cent
13 120.28 77 8l .02 9.00 13.358 1 per cent
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is hardly enough evidence to warramt a conclusion, the discrepancy
suggests the possibility that there is a tendeney for the older
pupils of the same I. §. to improve more under group competition
than the younger ones.

Amount of Difference in Mean Improvement Scores of Three

Age Groups.~ If the differences between the mean improvements at
these various age levels are evaluated with the 1 test employed in
the previous eomparison the differences between the eleven and
twelve year olds under individual competitiom are not statistically
significant. The differences betwaen the twelve and thirteen year
0lds and between the eleven and thirteen year olds are likewise not
signifieant. Therefore, the hypothesis that there are real differ-
ences between the three age groups under the individual competitiom
conditior ecannot be accepted, since the diﬂarenees are not great
enough to bhe statisticelly significant.

It mast be remembered that since it is not known that
this technique ia strietly appropriate for situations of this type,
these results cannct be held to be wholly conclusive.

Similar data for group competition are shown in Table XXXTX,
In this case, however, all three differences are significant at the
one per cent level. That is, the chances that t's of suech a magni-
tude, 3.459, 7.471, and 3.388, would have been obtained by chance
slone is less than once in every hundred times. Furthermore, the
hypothesis that there are no real differences between the three age

groups under group competition ean be rejected.
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TABLE XXXVIII

DIFFERENCES IN MEAN IMPROVEMENT BETWEEN THREE AGE GROUPS;

Groups Compared Difference S, of t Significance
Between Means | Difference Level
1l and 12 26 .58 22.90 1.16¢ 30 per cent
11 and 13 53.06 ‘ 22,10 2.40F 5 per cent
12 and 13 26,50 12,70 2,070 10 per cent
TPABLE XXXIX

DIFFERENCES IN MEAN IMPROVEMENT BETWEEN THREE AGE GROUPS;
GROUP COMPETITION

e —— :

Groups Compored Difference S, of t Significanee

‘ Between Means | Difference Level
11 and 12 65.020 18.800 3.459 1 per cent
11 snd 13 119.53¢ 16,000 7471 1 per cent
12 and 13 54.510 16,100 3.366 1 per cent

The differences between group and individual compatition at
each age level, shown in Table XL, are all significant at the one per
econt level. Therefcm*a-; the hypothesis that there is no real difference
between the three age groups under conditions of individual competition
and group competition can bhe rejected., Furthermore, the differences

are all in favor of growp competition.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



118

TABLE XL

SIGNIFICANCE OF DIFFERENCES IN IMPROVEMENT BETWEEN
GROUP AND INDIVIDUAL COMPETITION
AT THREE AGE IEVELS

= = TT——
Age Level | Difference in Means 5E. of % Significance
Between Group and Difference Level
Individual ;
Competition
11 134.26 24.50 5.480 1 per cent
1= 95.79 16.%0 5.736 1 per cent
13 67.7¢ 12.00 5,649 1 per cent
Sunmary

The question which this chapter attempted to answer wes the
relationship of age and sex differences to the total improvement scores
of boys and girls in doing arithmstic addition umder the motives of
individusal competition or group competition.

The 469 pupils engaged in individual competitiom comprised
23% boys and 237 girls from twenty achools. The group competition
sample included 261 boys and 245 girls from twenty schools.

For individual competitiom, the mean improvement of the
girls was 90,17, The mean improvemsnt of the boys was 85.76., The
difference of 4.40 was not statistically significant, With a standard
erroy of 19,60, and nineteen degreas of freedom, the velue of %, was
224, A %t of suech & magnitude would have been obtained by chance

alone more than five times im every hundred times.
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For group competition, the mean improvement of the girls
wae 210.88 and of the boys 202.07. The diffarence in the improvement
between boys and girls under group competition was 8,75, likewlse not
statistieally significant. With nineteen degrees of freedom and an
ostimated standard error of 24,00, the value of & was ,360, A4 %
of such a magnitude would have been obtained by chance alone more than
five times in every hundred times. Compared with the magnitude of

the differences evidenced between I. Q. groups, these differences are

~

low. However, even though the statistical significance is low, the
fact remains that the girls improve a trifle more than the boys with
both forms of motivation; the difference is about fowr per cent in
each case. The girls show a slightly greater margin in the superiority
of group competition ovér individual competition.

This study shed but little light upon the genesis of the
effectivenass of group competition, since the age range was amsll
and all the pupils came from the sixth grade.

Under individual competition, the mean improvements for the
three age groups were 105.49, 78.93, and 52.43 for the eleven, twoelve
and thirteen year olds, respeetively.

Under group competition the mean improvements were 239,75,
174.73, and 120.22 fér the sleven, twelve amd thirtesn year olds,

reapectively.
In general, it mey be stated that, under both forms of

competition, the girls improved somewhat more thamn d4id the boys, but
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that the difference was not statistically significant. With regard
to age, the younger pupils improved moare than did the older ones;
howaver, since the younger puplls were also;the brighter pupils, no
valid@ conclusions can be drawn. The differences betwsen the eleven,
twolvae and thirteen year olds undser both motives were sbtatiatically

gignificant.
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CHAPTER VII
SUMMARY AND INTERPRETATION

The Experimental Procedure

The problem of this study was to determine the relative
aeffectiveness of individual competitiom and group competition as
motivational factore in modifying the achievement of sixth grade
boys and girls in doing arithmetic addition. This was studied by
an experiment involving tha seleeting of two samples, each contain-~
ing twenty sixth grade classes taken one each from twenty different
gchoola. After the schools were selected, the subjects were .
given a pre~test comsisting of five mimutes of addition problems to
determine their initiel ability to do addition. At the end of the
pre~test, the subjects were gilven a five-mimite sddition test on
sach of five succassive days te determins the changs over the pre-
vious seores. A measure was taken of the number 61“ problens
angwered correctly for eadh pupil on the pre-test and on eaeh sub-
asequent test. The scare for each of the five days was recorded as
the improvement of that day over the previous one. The improvemsnts,
oither positive or negative, for the five days were added ta gilve a
total improvement score for each pupil,

The puplla in the one sample of twenty schools were motivated
by individual competition, This involved posting the score for each

pupil in a given class each day and offering a prize for the highest
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individual tetal improvement. Since it was improvement and not
gross aeora# that was the basis of the competition, the atudents
seoring low in the pre-test presumably had as mueh epportunity to
win as the high-scoring ones.

The pupils in the ather sample were motivated by group
competition, The identify of the individual pupils was submerged
into the group. The entire class competed with same other class
for a group prize on the basis of group improvement.

There were 506 pupils in the twenty schools under group
compatition and 469 pupils in the twenty schools under individual

competition.

The twenty school meang were taken as the statistical units
in treating the data, and the significence of the improvements and
the differences in improvement were computed by the small sample
technique, considering the sample to be made up of twenty units.
Student's t test of significance was employed to test the statiastieal
significance of the mean improvement scores and the differences

between obtained means.
Summary of Experimentel Findings

1. I% was found that significent improvement oceurrsd with

both forms of motivation and within all I. Q., age, and sex, sub-
groups in each sample,

£+ Bowevar, the improvement with group competition was much
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greater fhan with individual competition, and the difference was
statistically significant.

- 3. It was also found that for all comparable subgroups, the
group competition pupils improved significantly more tham the
sorresponding subgroup of pupils with individual coniim’bition.

4. VWith both forms of motivation, the pupils of higher I. Q.
improved more than thoass of lower I, Q.

&. This was true when the pupils were divided into three
fairly egqual classes of I. Q. an& when extreme groups wére isclated
on the high and low I. Q. ends,

6. The superiority of group competition was especially marked
with the high I. Q. pupils, although not restricted to them.

7, With individuwal competition, there was more wariability in
the school means for dull childrem than in the school means for
superiox childrexn.

8, With group competition the situation was reversed. That
is, there was more variability in the school meamns for supericr
children than in the school means for dull childrem.

9. The F tast of the wvariance ratio showed the differences
in variability between superior and dull subgroups to be significant
in each case.

10. The couwrse of daily improvement showed a slight downward
trend in all I. Q. subgroups for both individual and group competition,

except the superior I. Q. pupils who were motivated by group competition.
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1l. There was evidence of initial surge and, in the case of
group competition, & marked end-spurt.

12, The distribution of improvements for individual competition
appeared fairly noimml. ‘

13, The distribution of improvements for group competition
appeared almost rectangular.

14. In both forms of oompgtition, the girls improved a little
more than the boys. The difference was not statistically signifiecant.

15. The younger pupils improved significantly more than the
older pupils. TWhen divided into those that were twelva years of
age and those that were older and younger tham twelve, the youngest

group improved significantly more than the oldest.
Interpretation of Experimental Findings

In intarpretation, it muat be remembered that a very complex
interplay of causal fectors may be manifested, in a restrioted
situation, by a very simple concomitant veriatioﬁ: of two observed
fastors; and an attempt to analyze back to the basic causes is
fraught with dsnger. This danger is especially serious when such a
sensitive varieble as motivation is imvolved, because of the pupil
attitudinal faetors involved,

FPossible Generalizati

. on the Basis of the Available Data.-

Perhaps the firet question in the evaluation of the findings is the

range of generalization possible. Group competition has been found

to be greatly superior to individual competition under the conditions
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of this experiment. To what degree canx this relationship he
a-trimd in general? Several sorts of questions arise. In the
first plase, the term "group" is rather broad; one should hesitate
to state that competition in terms of any group would be mare
effective than 1ndiiidua1 competition, since the unity that makes a
group may vary greatly im seoveral dimensions. Groups differ in the
range of setivities integrated. A group may be organized to per-
form one specific funection onr very few oceasions, such as a student
couneil group on school activities. Ab the other extreme, there
are groups whose basis of 1ﬁtegration is almoat' as broad as life
itself, such as the family. Although onme would no% wish to say that
the effectiveness of group competition is restriected to those activi-
ties within the specifie scope of the group, it is true that a
definitely academic funetion in an academie group was messured,
Integrating Forces in the Group.- Groups alsa differ in the
intensity of the integration involved. Some organizations imply very
high degrees of loyalty with possibilities of high potentials of
motivation; more often the integration is more ecasual, &s in e
school c¢lub, In this dimension especially, ome is dealing not only
with generic differences but with specifie individual differences.
Two groups of the ssme kind may differ widely in the degree t¢ which
members identify themselves with the common cause. In this case, it
is commonly ‘coneedea that "school apirit" varies over a wide range

\ from one sehool %o another. Moreover, the fasctors which determine
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the intensity of the loyalty to the school are quite multiplex. One
of the most important factors is the leadership persommel inmvolved.
In the elementary schools, the personality of the teacher i= a
dominating faetor. She ean, in generel, attract or repel the pupils
with reference to the ¢lassroom situatiom; and sometimes the "for"”
or "against" attitudes thus aroused may be generalized to inecluds all
of soeiety. If the classroom teacher arouses only negative response
tendencies, one would expeet morale tc be low; and, in such a case,
individual competition might be more effective than group competition.
If the teacher is rather poor, & quite compaet "opposition" group
may be orgenized with fairly high morale, but it is doubtful if such
morale would be available as & motivating factor in a situatiom such
as this.

The emphasis above does not mean that "echool spirit" emgnates
from the teacher or principal without a causal basis; 1t merely
means that there are large individual differences in the degree to whida
teachers employ and value the technigues which produce "school
spirit.™ Morale, like any other psychological response-tendency,
is the definite results of its causes, and can be produced as well
as arithmetie skills or any other modifiable resctiom. The difference
is primarily one of standardization of eurriculum and pedagogical
procedures in the relatively simple case of specific skill as against

the unsystematized and chaotic treatment of attitude formation.
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Relationship of the Integrative Group Fastor tb the Statis-
tical Technique Employed.- It is precisely because there may well

be group differences in "school spirit" and attitudes of elassroom
unity that the use of the small sample technique is igiperative here,
Suppose, for example, that one investigator studied this question
with several hundred pupils from a school with extremely low "esprit
de corps.” He might wall conclude that the effectiveness of group
gompetition was egual to or even less than that of individual competi~-
tion. His standard error formula would assure him that his results
were not due to "sampling error," end as a result, he might gensralize
hia findings t¢ all school pupilas. Another investigator might make
& similar study in a school where group loyalty was exceedingly high,
and obtain dlsmetriecslly opposite results, like-wise with high
statistical significance. Obviously, each one is samplihg but one
value of group morale.

The Schools Comprising the Experimental Samples.~ The present

study included forfy different schoola, twenty in each sample. | Prac~
tical considerations would allow sampling within only a fair sized
geographic area, and to the extent that this area differs in general
from the rest of the universe, the generalization of the results

must be restricted. This, of course, is & limitation on any study
and is particularly importent in social studies. However, the size
of the classes included here covers a rather wide range of from 9

to 60 pupils. Both rural and urban schools were included,
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Pupils Comprising the Semples.~ The subjects in this experi-

ment were mostly pre-adolescent. The possibility exists that high
gchool and college students might show quite different results.

The negative relation between age and effectiveness of group corpe~
tition should not be taken, however, as an indication that the growth
trend is away from cooperation. It mey be that such is the case,
but the results here would seem to be more directly concerned with

I. Q. than with age as such.

Relaticnship of Intelligence to Improvement,~ The decided

relationship of I. §. to improvement, and especially the fact that
the superiority of group competition is especially marked for the
higher I. Q. levels, makea the role of I. Q. importent. An inter-
protation of this relationship must be cautiously guarded against
confusing correlation with cansation. The fact that im this sixth
grade sample the children of higher I. §. are more responsive to
group competition does not mean that I. Q. per s¢ is the determining
factars It has previously been discussed whether or not greater
mental maturity, with presumebly higher capscity to react to more
complex stimuli and possibly to appreciate more subtle incentives,
ig the causal element, or whether the very disparity between mental
sge and chronolegical age itself may be assceiated with attitudinal
constellations of jmportance for this study. Although, from lack
of sufficient evidence on the attitudes of ce¢hildren of ditferent
I. Q.'s and the seme mental age and children of different I. Q.'s

end the same chronologieal age, the diseussion must be somewhet
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speculative, the faet remains that the ¢hlld of higher I. §. is
probably more suecessful in academic work. Children of the same

I. Q. and different mental ages would presumably be equally success-
ful at different grade levela. If the child of higher I. Q. ias,

and always has been, in a situstion where his efforts have been
successful and where the school situation has tended to produce
gratification of basie personal ity needs sueh as soclal approval,

it is plausible to advanece the hypothesis that his &ftitude toward
the school in general end the elass in particular will be & favorable
one, conmducive to loyalty and conducive to the arousael of enthusissm
and cooperation. A pupil should certainly be more ready to identify
himself with a friendly agenecy than & hostile ona, and the sharp
rise in the effectiveness of group competition as one gets ahove the
mean I. Q., as seen in Figure 1, page 84, would suggest the opera-
tion of some differentiating factar. Eurthermo:e; it is & common-
place observation that confidence of suecess is helpful to morale
and enthusisem (although there is the negatively motivated morale

of desperatien).l Although the brighter child's suecese has been
his own and not the group's, it is not implausible that the attitude

might carry over into the group competition situatiom. There might

1

H, A, Edgerton and H. A. Toops in Willard Valentine, Readings
in Experimental Psychology, "The Correlation of an Intelligence Test
and Three Criteria of Scholastie Success," p. 5857. New York:
Herpers, 1951,
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aimply be a carry over of general emotiomsl tone assoaiated with
such tagks as addition problems.

Possible Explanation for the Superior Improvement of the

Brighter Child.- Another factor may help account for the superior
improvement of the brighter child with both forms of incentive. The
regréaaion of achievement om intelligence 1s commonly a negatively
accelersated curve. That is to say, the brighter child dosz not

gain as much achievement over the average child as the dull one loses.
This is usually interpreted as indicating more motivational pressure
upon the average and dull child. With classes heterogeneous as to
intelligence, the gensral norm is enforced upon &ll students alike,
and the bright ehild has little dirﬁcﬁlw in achieving the minimum
esgentialg. Consequently, his pre-test performence may have been

at a moderate motivational level, and his real potentialities realized
only under special pressure. Since he has previously engaged in
little high pressure praectice, this effect might be spread out over
the entire five day' period. Ancther influence perhaps associated
with I. Q. ig the aeccompanying cultural ecomstellation. In general,
the bhright child is from a family of superior soclo-economie status,
higher educatiom, ete. Agein, the pessibility presents itself that
not I, Q. in itself or mental age in itself, but an associated
varieble is producing the effeet. It happens that two of the schools

in this study, one in the individual competition sample and one in the

group, draw their pupils, to a large extent, from academic families.
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The improvements in both cases are very high, and especislly so in
the case of group compstitiom. The children who are ir the high

I, §. group are from "good"™ homes, and very possibly are exposed to
a more "idealistie™ culture then the other childrem. TUnfortunately
for the analysis, these factors are usuelly found together, and it is
diffieult to fsolate them experimentally.

Relationship of Pure Practice to Improvement.- The question

may arise as to the extent to which pwre practies has influenced the
results. In the first place, the study was coneerned primerily
with the relative effectiveness of group and individual competition
rather than their absolute effect. Since exaetly the same praoctice
took place in both methods, the higher effectiveness of group compe-
tition must be & motivational difference alome. Whatever the
practice effect, if 1t wéro gubtracted from both, the difference
between the two forms of motivation would remain as it is. The
difference is so large that it would seem highly implausible to
attribute it to possible variations in the practice effect. Further-~
more, the great improvement with group competition came immediately,
the first dey the competition started. It is true that initisl
practice may be expected to yield large return, but the funetion
studied bere is hardly in its initial practice period; sixth graders
are presumed to have had considerable experience with additiom

problems,
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Perhaps toc much emphasis has heen placed on the limitations
of the findinge; the data have, after all, established a superiority
of group competition over individual competition with two samples
each composed of twenty quite different schools, and in arithmetiec,

a quite typleal funotion. ‘ It can be said that, with no updue or
unusual progrem to build group loyalty, it was possible to utilize
the coepergtiu spirit available in the elassroom and attain results
far superior to those of individual competition.
Indicated Motivational Problems far
Fubure Educational Research

To & considerable extent, the value of an inireatigat fom
lies in the preblems it raises as well aa those it settles. Acecord-
ingly, some of the gpproaches to the problem, whieh, in the light of
this study, might be illuminating are indiecated below,

The entire resources available for this study were smployed
in determining the relative effectivenaess of group and individual
conpetition.

1. It would also be of interest to know the approximate
gbsolute values of both individual competition end group competition,
and this would necessitate a control group with the same practice
with np aspecial motivation,

&. Although the task employed here was well suited te its

purpose, it would extend the renge of applicabllity of the results
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if the experiment were duplicated with different tasks ~ very
similar tasks, such as subtraction, multiplication, etc., and quite
different tasks, both mental and motor.

'3, The relative effectivensess of the two forms of
competition should bhe tried over a wide ramge of grades and ages,
to determine if the relatiomship found in the sixth grade varies as
one goes up or down the gredes.

4. The high improvement in the schools with childrenm
from eollege instructors' families, suggests the sdvisability of
measuring the socio-economig status of bhoth children's families and
commmities, especislly the latter, to determine the relatiom to
motivational sensitivity.

5. By means of an attitude scale, the verbal expressions
of attitude toward competitiom, both group and individuwal, could be
obtained and correlsted with the actual reaediom to the two situations.
By meana of a rating secale the socisl impression of individual com-
petitiveness and eocperative readiness could be obtained and ’usea
similarly.

6. With one long test and a previous pre-test, instesd
of five daily tests, the effect of competition might be found, without
the effeet of praise and knowledge of result#. Motivat ional complexes
are difficult to purify enitirely, but a simpler structure might be
obtained im this memner.

?. There is cmaliderable question as to the degree of
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modifiability of the attitudes involved in these two forme of canpetition.
It would be instruetive to "prapagandize"™ the subjects experimentally,
soms in the direotion of individual competition, and some in that of
group oomﬁetition. Looking at the matter from the other point of

view, the technigue used here might be nasrul in evaluating different
methoda of producing experimental attitude chenges on the part of

achool puplla.

8. The school classes represented here were previously
compact groups with pupils selected according to geogrephic locality.
The pupils had been exposed to unifying and integreting experiences
for quite some time, possibly resulting in very resl group differences.
If an artifieial group were uaéd.. composed by random or controlled
sampling, greater expesriﬁmtal precision could be attained and the
unknown individual characteristics of given groups eliminated.

Onee the superiority of group competition under the conditions of
this study has been established, it would seem logieal to eliminate
some of ita possible causes, such as, achool spirit, community
loyalty, etc., as a step toward analysis.

| 9. Working in the other direction, the effect of other
unifying factors might be tested for their influenee on the superi-
ority of group competition, e.g., boys va. girls, schools that are

traditional rivals in athletiaes, ete,
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SAMPLE WORK SHEET

School T n ‘I‘2 25
n

Bettleground 2062 | 42 4,251,844 | 101,234.38090
Longlois 2208 38 4,875,264 128,296,42100
Ford | 2085 | 32 4y347,225 | 135,850.78120
Oakland 2832 | 25 8,020,224, | 320,808.96000
Deyton 1419 | 20 2,013,561 | 100,678.05000
Southside 2774 28 7,627,076 272,395.57140
Lineoln 1021 13 1,042,441 80,187,76920
Montgomery 1686 13 2,842,596 218,661.23070
Chalmers 1111 14 1,234,321 88,165.78570
Flston 739 9 546,121 60,680,11110
North Central 1067 13 1,138,489 87,576.,07690
Lake View 2876 23 8,271,376 359,625.,04340
Otterbein 1488 22 2,214,144 100,642.90900
Weshington 765 26 585,225 - 22,508,65384
Centenniel 991 27 982,061 36,373.37037
Jackson 377 9 142,129 15,792,11110
Romney 818 12 669,124 55,760.33333
Fowler 1922 26 3,694,084 142,080,15380
Fenton 11,652 58 135,769,104 | 2,340,846.62000
Oxford 1383 19 1,912,689 100,667.84210

GT 41,276 469 4,768,832.16000

G T? 1,703,708,176

2
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%
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DIRECTIONS TO TEACHERS FOR GROUP TEST

Thisz is an experiment in motivation to test how much a ¢lass~
room group can improve their sceres over a practiece test, The purpose
of the experiment is to find how much & elassroom group will improve
when they are motivated by being encouraged by the teacher to work
harder end do better, knowing their previeus results so they may
improve, and offering prizes as goals for improvement in ecompetition
with another classroom group,.

Pre-Test

In giving the pre~test to the class, emphasize that it is for
practiee only. Do not give any hint that any other tests will follow,
or that prizes are to be awarded, This pre-test is to serve as a
meesuring stick without any motivation for pupils.

Tell the children we only want them to practice adding erithe
metic problems =« this is not a test. Be eareful that your manner
and your voice follow the practiee ideas DPent't let your voice or
manner put the cless in a test situation., Tell them not to put their
names on the papers, but you as teacher keep & seating chart and
colleet the papers by rows and seats so that you eam put the names on
the papers,

Day I

You will keep two charts durirg this experiment, one a elass
bar chart which the children see, and one an individual pupil chart
with the name of each pupil on it and each pupilts improvement, which
the class does not see, After the pre«test, grade the papers very
earefully and put the class results on the elass chart in terms of
8. bar graph, Tell them they are going to have a contest with prizes
going to the group meking the most improvement, Tell them what
other group they are competing with, and that the prize will go to
the group making the most improvement over the practice test. Each
of the groups has & good chance to win the prize, as it will be
given for improvement, and each class can impreve if it works harde

Particulsr Note: Do not let the pupils know that you are
recording their individual scores on a separate chart, To them
thie i1s e contest of group ageinst group, end nobody knows what the
individual pupil is doing to help his group win., That is the reason
yvou tell them not to sign their test papers. This is an experiwent
in group competition, so naturally the members of the group are not
thought of as individuels, but their scores count toward the group
secore, The group sees only the elass bar graph of their group and
the eompeting group; they never see their own individuel scores.

The teacher, however, will keep & separete chart with the name
of esch pupil on it and record the day by day progress of esech pupil
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in terms of daily improvement over the practice test. Directions
for this ehart are: first column, left, M. A. score whieh stands
for the child's I. Q.; next column, the pupil's name, next column,
the pre~test seore, next to five columns, the results of each
test, and last column, total amount of improvement for the entire
week,

Note: Put the pupil's name each day on his test paper from
your seating echart, and be very cereful that you get the eorrect
name on each paper., This is very importent, as you will have to
copy on the individuel echart each day's improvement for each pupil,

Distribute the pupil class gharts to esech pupil and let the
children chart the progress of the class on it. First let each
child copy the eclass pre-test scores This will be the average score;
that is, divide the total score by the number of pupils taking the
test. For example, to keep the master group ghart: If you have 30
pupils in the class, and the total score for all of them is 6000,
then divide the 6000 by 200 to get the elass secore. Be eareful in
doing this, as you may have some children absent, and though your
total score will be sall right, you will divide by & smaller number
of puplls to get the class score,

What we are really after on this test is what eseh child will
do individuelly when he is a part of the group, This is the chart
You will keep this chart very carefully, and record each day each
@hild's improvement. The chart the group will see is the glass bar
chart, whieh is a bar showing their improvement each day in relatiom
to the other competing groupe Hang this ¢lass bar chart on the
bulletin board in a conspicuous place in the roem, but keep the
individual chart away from the children,

Check each day with the other class with whom you are competing
and get their eless average score, and then record their elass avers~
age seore and your class average score in terms of improvement on the
bar ehart., Do not record the aetusl score, but the average improvew
rent score for eaech classe

Be enthusiastie in your voiee and menner, while telling them
about the eontest and giving directions. Keep up and build up
higher their enthusiasm during the entire contests Be sure and
emphasize that the "Class Certificates of Improvement" will be signed
by you as teacher, the principal, end & Purdue University professor

Always emphasize throughout the contest that you know the
class cen do better, encourage them to work harder, and to improve,

It is this first day that we really set the whole stage of
the experiment, so be enthusiastic in telling them of the contest,
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prizes, and improvement in grades., Your personal enthusiasm will
do mueh to stimulate the class to high efforts. Display the prizes
(certificates of class improvement) and the Master Class Chert in a
prominent pleee in the room, and have pupils copy deily class
improvement secores,

Days 2-3~-4~5

Cheek very carefully to see thet you have each pupil's pre=~
test score and the results from each day in terms of improvement
copled on the lmdividual charts, Record enly the amount of improve-
ment on the Individual Chart over the previous tests. Do not record
the actual test secore; record the amount of improvement in terms of
more problems finished, Stress before each test session that you
know the class can do better, See that the e¢lass chart is accurately
made and kept. Keep up the contest and prize spirit throughout all
five tests, Be enthusiastic about it yourself, and encourage them
to work hard for the prizess Be sure before a test is given that
they know the class score of the previous test, and that they have
recorded the elass scores on their charts,

When Test Is Finished

For the Individuel Chart record in column at left of chart eaech
pupilts I. Qs This goes under column headed M, A, Clip together the
s8ix pspers of each child for the complete set. Do this clipping
together of the six tests for each pupil in the elass, '

For the Individual Chart record in thecoelumn at the extreme
right of chart the total number of problems more, for the five tests,
that the pupll made over the pre-test. For example, if on the pre=~
test a pupil has 190 problems correet, and if on the Day I of the
test, 200, his first score will be 10 for improvement. If on the
second day he scores a 200 again, his score for improvement on
Day II will be zero. If on the third day he secores 215, his
improvement Becore on Day III will be 15, Reeord under Days l-2e3=
4=5 the smount of improvement made each day over the previous daye
At the end of the contest, in total improvement column, add up the
sum of each of the five days! individual improvement to get the
entire week's improvement.

Place all your peapers clipped together for each pupil, te=
gether with the Individual Master Chart, the Class Chart, and the
Children's Cless Charts into an envelope and mark the name of the
sehool on the outsides Be sure each child's paper has his neme on

Summary

I, First give the pre~test, without the children®s knowing
that you sre having a contest with prizes.
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II. Record the pre~test seores on the Individual Master Chart,
and the group secore on the ClassChart. ,

I1I. Verk up contest spirit after the pre-~test; tell them
about prizes, and that they will be given for improvement., Tell them
what e¢lass they are competing with.

IV, Give the tests for five days, following instructions,

Vo Give results eaeh day of the previous dey's imprevement;
tell them to work hard and impreve, Have child record each day on
his own elass chart the class daily improvement from the Class Master
Chart, .

Vie For Individual Chert at end of test record I, Q. in left
column, and in the right colummn add each dey's improvement for total
improvement of week, Mske sure each pupil has his name and the name
of the school on each test, Clip the six tests of esch pupil together
to his owmn chart,

I should like to impress upon the teachers cooperating im thie
experimentsl researeh the seriousness of this problem. The results
of this study will be read by educetors and authorities in the
field, so we all need to be very careful in computing results,
giving directions to the students, and in msking the Individusl
and Class Charts, If you are members of the Saturdey merming
elass at Purdue, we shall give you eredit for your werk as a term
paper, instead of a final examination, The tests teke five minutes
a day for five days.

The following poeints should be especially carefully checked
by yous

1, The pre~test directions

2. Maeking of Individual Chart and Class Chart

3. Giving of directions to pupils

Lo Every day read the eamount of improvement made by the
two competing classes

5. Hanging chart in a conspicuous place im room

6, Have prizes prominently displayed after the pre~test;
emphasize they will be given to class making most
improvement im thie contest, 8Sign the certificates
and ask your prinecipal to sign them also; put on
bulletin board.

7« Keep contest always before their minds, end stress ime
provement, Always say before next test is given, "I
know you can do muech better today."
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10,

11,

’

Be sure the c¢lass knows from day to day their progress,
Never give the next test until the e¢lass sees their
grade from the previous one,

Set up a real, lively, competitive contest for best
results on this study,

Stress regular attendance by all the pupils throughout
the contest, If a child misses a test, draw a line
through his name on the individual ehart, and write
"absent."

Be careful in keeping the seating echart end in writing
the pupila'! names on the test papers from the seating
chart. These are then recorded om the Individual

Chert,
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This is an experiment in motivation to test how mueh a child
can improve his score over a practice test. The purpose of the ex=
periment is to find how much a child will improve when he is motivated
by being encouraged by the teacher to work harder and do better, know=-
ing his previous results so he may improve, and offering prizes as
goals for improvement,

Pre-Test

In giving the pre~test emphasize that is for practice only. Do
not give any hint that any other tests will follow, or that prizes are
to be awardeds This pre~test is to serve as a measuring stick without
any motivation for pupils,

Tell the children we only want them to practice adding asrithmetic
problems ~ this is not a test. Be careful that your manner and your
voice follow the practice idea, Donft let your voiee or manner put
the elass in a test situation, :

Day I

After the pre~test,grade the papers very esrefully, and put the
names of the pupils on the chart in alphabeticel order, Put beside
the name the grade each pupil received on the pre-test and read off
the gredes to the elsasss Tell them they are going to have a contest
with prizes going to the pupils making the most improvement. The
pre~test score will not meke any difference in giving prizes because
they will be given for the most improvement, and all of the pupils
ecan improve if they work hard, Emphasize that the prizes are for
improvement, and that eaeh pupil has a good chanee to win & prize.

Distribute the pupil charts and let the child ehart his own
progrese on it, First let the child copy his pre~test seore from the
Master Chart, and then daily eopy his improvement seore en to hisz own
chart. Help the pupils end show them how to do it; this daily keeping
of a chart of improvement will do much to add to the childls
enthusissm in the eontest,

Be enthusisstie in your voice and menner, while telling them
about the contest and giving directions, Keep and bulld up higher
their enthusiasm during the entire contest. Be sure and emphasize
that the "Certificates of Improvement" will be signed by you as
teacher, the prineipal, and a Purdue University professor, and sent
home to their parents for good work in this contest,

Always emphasize throughout the contest that you know they can
do better, encourage them to work harder, and to improve,
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It is this first day that we really set the whole stage of
the experiment, so be enthusiastic in telling them of the contest,
priges, and improvement in grades., Your personal enthusiasm will
do much to stimulate the class to high efforts, Displey the prizes
(certificates of improvement) and the Master Chart in a prominent
place in the room, and read and have pupils copy their daily ime
provement scores.

Days 2=3=/=5

Cheek very cerefully to see that your pupils have the pre~test
sgore and the results from each day in termsz of improvement copied on
their own charts., They may copy their own seores from the Master
Chart as you read off each child's improvement.

Record only the amount of improvement on the Master Chart and
pupils' charts over the previous test, Do not recerd the sctuel test
gscore; record the amount of improvement in terms of more problens
finished. Always have before them the chart with their improvement
on it and the prizes for improvement., Stress before each test session
that you know they can do better., See that each pupil!s chart is
accurately made and kepts Keep up the contest and prize spirit
throughout all five tests. Be enthusiastie about it yourself, and
encourage them to work hard for the prizes, Be sure before a test
is given that they know the score of the previous test, and thet they
have recorded their scores on their chartee

When Test Is Finighed

Record in column at left of chart each pupilts I. Q« This goes
under eolumn headed M, A. Clip together the six papers of each child
for the complete set, Do this elipping together of the six tests for
each pupil in the class, .

Record in the eolumn at the extreme right of chart the total
number of problems more, for the five tests, that the pupil made over
the pre~test., For example, if on the pre~test a pupil has 190 problems
correct and if on the Day I of the test, 200, his first score will be
10 for improvement, If on the second day he scores 200 agein, his
score for improvement on Day 2 will be zero, If on the third day he
scores 215, his improvement seore on Day 3 will be 15 Reecord under
Days 1=2«3~4~5 the amount of improvement made each day over the
previous day, At the end of the contest, in total lmprovement column,
8dd up the sum of each of the five days! individual improvement to get
the entire week's improvement,

Place all your papers clipped together for each pupil, together
with the Master Chart and the Children's Charts into an envelope and
mark the name of the sehool om the outside. Be gure each child's paper
has his name on it and the name of the sechools
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Summary

I. First give the pre~test, without the children's knowiﬁg
that you are having a contest with prizes.

II. Record the pre~test scores on the Master Chart and read
to classe

III. Work up contest spirit after the pre~test; tell them
about prizes, and that they will be given for improvement., Have
children record their own pre~test scores on their own charts.

IV, Give the tests for five days, following instructions,.

Ve Give results each day of the previous day's improvement,
tell them to work hard and improve, Have child record each day on
his own ehart his daily improvement from the Master Chart,

VI. At end of test record I. Q. in left column, and in the
right column add each dey's improvement for totsl improvement of weeke
Make sure each pupil has his name and the neme of the school on each
test., Clip the six tests of eaech pupil together to his own chart,
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DIRECTIONS TO STUDENTS TAKING ARITHMETIC TESTS
‘ GROUP_COMPETITION |
PRE-TEST:

"Boys and Girls, we would like to know how well this class can
add, so we are going to give this elass some practice work in arith=
metie. The work the class is going to do 1s for practice only; it is
not a test, Write the word 'Practice' at the top of the paper; do
not sign your neme on the paper. When I say 'Go,! begin adding and
work until I tell you to stop."

DAY I

"Boys and Girls, last week we gave this clsss some arithmetie
problems to find how well this class could adde Your tescher placed
a class score chart on the bulletin board‘this morning and reed off
the elags grade on that test, so that you might know how well the
class dide Now we are going to have 2 contest between this class

and s to see which class cean meke the most ime

provement in raising its grade on these tests each day for a week.
Eaeh of you pupils is a member of this class, so if you went your
class to win, each of you will have to work hard to raise the class
score each day., The elass score:. is made up of what each éf you
pupils do on these testss All of your seores are added together
to get the elass score, so if eaeh of you improve each day, you
will ralse your class score and help your eclass win,

"We know you, as a member of this class, can do much better
than you did on that first test, and we would like to see how much

this ¢lass ean improve the grade. Today, and for the rest of the
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week, we are golng to give you tests to see how much the class cen
improve the grades in both accuracy and speed over the first test

of last weeks Every morning the amount of improvement made by the
class will be pested by your teacher on the bulletin board, There
will also be posted on the bulletin board the amount of improvement

' made by (Sehool snd elass to be filled in by

each teacher) each dey on these tests, beside the improvement of this
class,

"fe are going to give a prize to the class meking the most im=~
provement in raising grades, The prize will be a class certificate
of improvement signed by your principal and teacher and a Purdue
University professor, This eclass has a good chanece to win the prize,
as it will be given to the class improving the grades the moste Do
not write your names on the tests, as this contest is for the class
as a whole, and each of you is a member of this classs Write on the
top of the paper your elasss and the name of the sehool, Each day

this class will have its amount of improvement and

amount of improvement put on the bulletin board. Remember, the prize
will be given to the eclass making the most improvement in the grades
from day to day, so the harder you work, the higher will be the

class score, and the better chance this class will have to win a
prize. When I saj 'Go,' you will start to edd, and continue until

I tell you to stop."
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DAYS IT, III, IV, Vs

"Boys and Girls, this morning your teacher read from the im-~

provement echart the grade of this elass and of

class on the test we gave you yesterday. Now we know you, as a
member of this class, can do much better on thig test teday and
improve the class grade over that of yesterdey. Remember each of
your scores count in making up the elass seore, so if each of you
improve, you will help the class to improve, The prize will be
given to the elass making thg most improvement, se¢ the harder you
work to improve your grade, the better chance the class will have to
win the prize., When I say 'Go,' you will start to add, and eontinue

until I tell you to stop."
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IMPROVEMENT CONTEST IN ARITHMETIC

Boys and girls, we are going to have an improvement contest in
arithmetic tc see which ones in this class can improve their grades
the most during this week,

The prizes for improvement will be merit certificates signed
by your teacher, your prineipel, and Purdue University. Each one of
you has & good chance to win as the prizes will be given to those im~-
proving the most over the practice test, and we know that everyone
in this class will work hard te improve his grade. So that each of
you will know from dey to day how mueh you are improving, you will
keep your own improvement chart which is at the bottom of this page.
Eseh day for the following week, write down on your echert how much
you improve each day.

Remember the prizes in this contest will be given to those
pupils making the most improvement, so work hard each dsy to improve
your grade,

CONTEST CHART

Name

Sechool

Daily Improvembnt
Practice| Day | Day | Dey | Pay | Day | Total Improvement for
ame Test I | IT [ITT [TV v Prizes

—
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DIRECTIONS TO STUDENTS TAKING ARITHMETIC TESTS
INDIVIDUAL COMPETITION
PRE~TEST

"Boys and Girls, we would like to know how well you ean add,
so we are going to give you some practice work im arithmetic, The
work you are going to do is for practiece only; it is not a test.
Write the word 'Practice’ at the top of the paper and underneath it
your name., When I say 'Go,! begin adding and work until I tell you
to stop."

DAY L:

"Boys and Girls, last week we gave you some arithmetic problems
to find how well you could add, Your teacher placed a ;cora chart
on the bulletin board this morning and read off your grades‘on that
test, so that each of you might know how well you did,

"Now we knﬁw you ecasn do much better than you did on that first
test, and we would like to see how much you can improve yoﬁr grade,
Today, end for the rest of the wesk, we are going to give you tests
to see how much you can improve your grade in both aceuracy and
speed over your first test of last week., Every morning the amount
of improvement made by each pupil will be posted by your teacher on
the bulletin board.

"We are going to give a pfize to each of the pupils making
the most improvement in raising their grades in this classs The
prizes will be certificates-of improvement signed by your prineipal

and teacher, Each of you has & good chance to win a prize, as they
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will be given to those improving thelr grades the most, Write

your names on the top of the paper se we can score your progress on
the improvement chart, Remember the prizes will be gliven to those
making the most improvement in their grades from day to day, so the
harder you work, the higher will be your own score, énd the better
chanee you will have to win a prize, When I say 'Go,' you will start
to add, and continue until I tell you to stop."

DAYS II, IIT, IV, V,

"Boys and Girls, this morning your teacher read from the im=
provement chart your grades on the test we gave you yesterday. Now
we know you can do much better on this test today and improve your
grade over that of yesterday. Remember the prizes will be given to
those making the most improvement, so the harder you work to improve
your grade, the better chance you will have of winning the prize.
When I say 'Go,! you will start to add, and continue until I tell

you to stop.®
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DIRECTIONS TO TEACHERS

I should like to impress upon the teachers cooperating in this

experimental research the seriousness of this problem. The results

of this study will be read by educators and authorities in the
field, so we all need to be yery gareful in eomputing results,

giving direetions to the students, eand in making the charts. If you

are members of the Saturday morning class at Purdue, we shall give you
eredit for your work as a term paper, instead o a final examination.
The tests teke five minutes a day for five days.
The following points should be especially carefully checked
by yous:
1. The pree~test directions
2+ Msking of charts
3. Giving of directions to pupils
Lo Every day read the amount of improvement made by each
pupil in the elass,
5¢ Hanging chart in a conspicuous place in roon
6. Have prizes prominently displayed after the pre-~test;
emphasize they will be sent by you to child's parents
for good work in this contest., Sign the gertificates
and ask your principal to sign them also; put on bulletin
board.
7. Keep contest always before their minds, and stress im=
provement, Always say before next test is given, "I

know you can do much better today."
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8. Be sure the child knows from day to day his progress,
Never give the next test until the pupil sees his grade
from the previous one,

9. S8et up a real, lively, competitive contest for best re=
sults on this study,

10, Stress regular attendance by all the pupils throughout .
the gontest, If a child misses a test, tell him he is

out of the contest, and draw a line through his name on

the chart, and write "absent,®
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CONTEST BETWEEN 1.

CLASS IMPROVEMENT CHART IN ARITHMETIC

CLASS IMPR T _CONTEST

School

2

Sechool

CONTEST CHART FOR BULIETIN
BOARD

AVERAGE DAILY CLASS IMPROVEMENT

15%

SCHOOLS

PRACTICE
TEST

Average

Day
1

Average

Day
2

Average

Day
3

Avsrage

Day
4

Average

Day
5

Average

Aversage
Total
Class
Improve~
ment
for this
prize

le

20
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FIRST PRIZE

IMPROVEMENT CONTEST

This is to certify that the sixth grade class of

Sehool, has made the most improvement in working arithmetic problems,

and has been awarded first prize.

Signed:

PRINCIPAL

TEACHER

PURDUE
UNIVERSITY
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SECOND PRIZE

IMPROVEMENT CONTEST

This is to eertify that

has made much improvement in working erithmetic problems in the

slxth grade of Sehool, and has been awarded

second prize,

Signeds

PRINCIPAL

TEACHER

PURDUE
UNIVERSITY
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