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~’ ° The purpose

-

' RREIN : . C -
of this investigation was to evaluate a microcounseling
'teghnique, microtechnology, with~regard to its effects on three measures

of ;oopeiation in young ckgldrquf-A 3 x 3 x§2‘facto:iél analysis of co-
variance was carried out on two of the three measures, with three grade

levels, three levels.of teacher involvement with microtechnology, and '

two levels of student involvement with microtechnology.” The third coop-

_eration outcome was analyzed within a multiple time series design. Results

indicated that microtechnology was éffective'ﬁndef both student and
teacher combinations, but that effects were short term.
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There has been conslderable 1nterest in investigating cooperatlon .and
cooperatlve behaviors, especlally w1th regard to pre-school and elementary

school chiidrenl The.early research of Madsen and his.colleagues (Kagan &

'Madsen, 1969; Madsen & Shapira 1970; Shapira s Madsen 1969) reported cross-

cultural and subcultural differences of cooperative and competitive behaQiors.

Thefliterature expanded as. Johnson and Johnspn (1974, 1975) defined classroom
practices as having cooperative, competitive and individﬁalistic goal struc-

stures. Resedrch was conducted to determine what interpersonal and intraper¥

u
° 1

»

sonal experlences occur w1th1n each context, and how these 1earn1ng structures

- L3

1nf1uence learnlng ‘outcomes, attltude towards school and qther var1ab1es. "

°

(French, BrOWnell Gra21ano. & Hartup 1977 Johnson & Ahlgren 1976 Johnson,

Johnson, Johnson & Anderson 1976; SIavin & Tanner 1979; Tjosvold & Johnson

1978) In an attempt to clarifyithe concept, studies have-also explored the
relatlonshlp of cooperatlon to self-concept (DeVoe 1977 Kagan & Knlght 1979; -

Vance & R1chmond 1975) ., cognltlve styles (Lopez 1977) age (Green & Schnelder

1974 Lelmbach & Hartup 1981: Sgan & Pickert 1980; Vlnackle & Gullickson 1964) .,
locus"of control (Henderson & Hennlg 1979), and 1nst1tut10nallzat10n (Baver &.
- - » L R

. -

Krlvohlavy 1974) . _ B . ) N,

o

cooperatlon has also been the focus of another research thrBst " How to
t . -y 2

"teach this prosoc1a1 behav1or, or how to increase.its 0ccurrence has been Ye~
searched. The .use of modellng has been effectlve in 1ncreas1ng cooperative

behavior in the laboratory'and-ln'the-natural env1ronm$nt (Slegel 1980), with

-

-~ boys (Naylor 1977; Petrlmoulx 1977), preschool ‘kindergarten and elementary

 age children (Funk 1975; Robak 1977, Theroux 1975), and with retarded adults

q

(Samaras & Ball 1975; Thompson 1978) Another successful technique has been

. . . -
the use of re1nforcers or 1nceht1ves. These reinforcers include tangible

“w oo .
Y . e .




re1nforcers (Alfman 1971, Andrews & Krantz 1982; Larsen, Andrews & Sturglll

_‘1977} Nacsor . and pralse (Serbin, T0n1ck & Sternglanz 1977!\51aby and
‘Crowley 197 . .oe (1976) presentEdla model of teachlng/cOOperatlon that in-
;orporated - . 'sful modellng and reinforcement technlques with rehearsal
The use of this L mlcrotechnology, resulted in stat1st1cally significant

°

increase in coopera. Ve behavior in chlldren. The purpose of thls study is

to repllcate the t.eVoe study ' ‘.'

Spec1f1cally. the purpose of thls investigation was to evaluate a m1cro—~.

counsellng technlque in terms of how effective. it is in teaching cooperaflve

1 - .
’ °

_behaviors to children. The technlque, called m1crotechnology, was examlned
with respect to both studentS'and*teachers in third, fourth, and fifth grade

classrobms. - Microtechnology features: (1) the child.watches a recorded.de—

monstratlon, (2) the Chlld v1ews a model of cooperatlve behav1or on v1deotape,

N : * e
(3) the child d1scus<es the prosoclal behav1or, (4) the chi® rev1ews the ini-

t1al demonstratlon, (5) the ch11d discusses the 1n1t1al demonstration in rela-

- . B

tion to the .model demonstratlon and how to apply the behav1or in other settlngs,

and (6) the child demonstrates the behav1or aga1n. Three types of 0utcomes
- were assessed: (L performance by palrs of ch11dren on the Cooperatlon—COmpetl-'

tion Game (Kagan & Madsen 1971), (2) performance on the~Cooperation—Tr1ad Mea—

sure (peVoe 1976), and (3) observatlons of 1ncldents of cooperatlon w1th1n the

5
1Y

classroom sett1ng. ‘g

The questlon of teacher and student 1nvolvement in the m1crotechnology pro—'

.cess was. of pr1mary 1nterest- Is the extent to wh1ch ch11dren d1splay coopera-

tive behav1ors a functgon of the degree of tra1n1ng in m1crotechnology procedures

o .
°

of teaohers, of students, or both? While studentS'may exhibit cooperatlve be--
* .havior as a result,of belng taught by the1r teachers through the application of
) N

m1crotechnology procedures, they ﬁay also demonstrate such behav1or after observ—

Gy
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.'ing their teachers engagingvin cooperative behavior, especiallyﬁif that
‘bghavior leads to a desired reinforcement. Furthermorey students trained in.
microtechnology techniques mav henefit from theiopp0rtunity for self-directed
learning and assume greater.responsibilityhfor acguiring the sgills of work-

ing harmOniOusly to zchieve some goal. 'Therefore, teacher involvement was

'3
3

o _conceptuallzed in two dlfferent ways: (1) teachers us1ng mlcrotechnology in
] - '

an 1nstructlonal sense to teach children cooperative behaviors, and (2) teach— B
& .

ers modellng cooperative behav1ors to be 1m1tated by the chlldren. " Student

involvement was conceptuallzed as students using microtechnology procedures .
' . . , S : - -

under_their\own.initiation and direction.
¢ ‘ d— . . ' . ' -
Microtechnology is a set of techniques designed to teach children prosocial

9

behaviors. 1Is is derived from Ivey's (1971) microcounseling‘model;_nThe_micro¥

a

“counseling appnoach is characterized by the use of videotape models, self-con—.

frontatlon, wrltten models, and systematlc relnforcement of responses in the

tra1n1ng of teachers and counselors. Although mlcrocounsellng has been shown to

>

be effectlve in a wvariety of settlngs, among. them paraprofess1ona1 train¥ng

(Haase, Dlmattla, & Guttman 1970), school counselor tra1n1ng (ngglns, Ivey, &
Uhlemann 1970), and tra1n1ng elghth graders 1n attendlng behav1or (Aldrldge

/

, 971) only two studles have been™ udentlfleﬁ that adapt th1s set of procedures

a

for appllcatlpn to yOung ch11dren (DeVoe 1976 DeVoe and Sherman 1974) _DeVoe.

reported that +this approach was effectlve in teachlng groups of th1rd grade

students cooperatlve behav1or OutS1de the classroom sett1ng.'A

Recent rev1ews of the llterature on cooperatlve 1earn1ng (Sharan 1980, '

§1av1n 1980) have revealed no studles evaluatlng the m1crotechnology technlques»

¢

in relatlon to cooperatlon among - stﬂdents in schools.

°

¢

J - The following hypotheses provlded the focus for the 1nvest1gatlon. (1)

-

. students taught by teachers u51ng mlcrotechnology technlques w1ll d1splay more
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cooperative behavior in terms of-helpingmeach other achieve some common goal .
than students whose teachers dq not empioY'microtechnoiogy; (2) students taught
by tegcheré modeling cooperative behavior will display more cooperative behavior

" than students of teachers who do not model cooperative behavior; (3) students
R R | - . d . .

" applying microtechnology techniques among -themselves will demonstrate more co-
operative behavior thaﬁ étudents not using microtechnology procedures.

) T ~©+ Method -
“Subjects ¢
B *:

< a

Students and teachers in two third, two fourth, and two fifth grade class-

rooms in each of thrce public schools were idénFified. These ﬁublic schools

-were located in a middle class suburban community in the northeast.

. ‘ . ...
Design - ' . T

. . r3 : - - N .. i
'The following treatment conditions were randomly assigned to six class-

. LI
rooms at .each grade level: .

- Kaf teacher involvement

(1) teach?r épplyinq Qfé;otEChnblogy, ' ' o ‘ h
'(2)-teaéhérs modeling coopération, and
(35 coﬁtroi‘(téachers:usihg qeithér ﬁiéfotéchnology nor
moaeling inAan in&ehtiodal;ognéelibefaté sehse);4
‘(bj student ihvolQement‘ Yo ’ A ' _ ;A
(;{ Studegts u;ing microtechnoiogy, and | S | Qg
(2)~Eonlro} (studehgs not usingﬂﬁic:otééhnology inténtionallY). -

-

"“Thus, -a 3 x 3 x 2 factorial design}.with three gradé levels, three levels. -

of ‘teacher involvement, and two levels of student involQemenﬁ,owas used to-

) _a-




analyze the data obtaine® from the two measures-of'cooperative behavior. An .

aly51s of’ covarlance was carr1ed out on scores, from each of the dependent

varlables, the Cooperat10n-Compet1tlon Game and the Cooperation-Triad measure,

- L3

with the-pretest serving as’'a covarrate in each analys1s.. To appralse the

naturallstlc manlfestatlons of cooperatlon wlthin the classroom milieu, a multie'
ple..ime series design was Employed. Each experimental group was observed for - -——

ten days before and ten days following the application of the treatment conditions.

»

. —_—

Procedures . ) g ) ,

The teachers were randomly ass1gned to treatments, e1ther m1crotechnology,

°

modeling, or no treatment. Then each class_was randomly assigned to treatments, -

'either,microtechnology}or no microtechnology.'

Teachers received one of. the following trgatments. : "

Mlcrocounsell g

The teachers wexe randomly gr0uped into trlads ‘and part1c1pated in_the

'following: ® o .

Step 1: The triad was told, "I will give.you’these six objects, and you

'l
°

-Wlll have 10 m1nutes to make somethlng as a’ group.,
Step 2: After the 10 minutes hagd elapsed the tr1adgwas told, "I_wouldb AR
“like- you to watch 6nother group 1n a 51m11ar s1tuatlon.'~.The'

‘ group v1ewed a V1deotape show1ng three 9-year-old chlldrenv
= work1ng on a hqnse together after they had been g1ven the task
~ ?. of bulldlng shelter.from the six objects glvcn to- them.. 'lhe
- group was seen sharing 1deas, agree1ng on what to construct,

treatlng materlals as belonglng to the group, and bulldlng the

shelter together. “The students llstened to one another, allowed

2’

. _— . . .

¢
.ap " .
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- , " others to use their own materials ‘and commented when group

- members'did a.good job.

- 'Step 3: The triad was:then asked, "Could you tell me what happened in E\t
Y ~ PR .

the videotape you just saw?” The triad discussed how and why
t . . .

-

‘the videotape group fooperated

< 4

Step 4: The triad was then asked to look at their completed task. and

-déscribe it. °
. ’ o ) -

. “Step 5:. The tr1ad compared their own activity to the, act1v1ty of the

group in the videotape. The group d1scussed other poss1b1e situa-
. . o . . .
tions in the classroom'where they might cooperate.

o

Step 6. “The tr1ad was then 1nstructed to make somethlng as a groupofrom

H

six objects. After 10 mlnutes had elapsed, the tr1ad d1scussed

.
Lo v

their second_project.

Modellng : .- .

The teachers partlclpated in a tra1n1ng session that 1nc1uded (1) def1n1—4

B
\

tion of modellng, (2) deflnlt}on of cooperatlon,.(B) rehearsal of cooperatlng

actlcns in the classroom. . .
. N : .
. o

,They then were 1nstructed *o 1nc1ude these cooperatlng actlons in the1r

e

" repertoire of classrdom.behaviors.

o

. Control o
"The, teachers 1n this group aigd not rece1ve any treatment. They were asso¥

- k]

ciated w1th the 1nvesthat10n 4s the’ coUnselor works with each 1nd1v1dua1 class-

o
i

v

room with “the m1crotechnology,process. - s

»
N a

The students, randomly assigned to both experimental - (microtechnology) -

- and control groups, had the.foilowing_experiences.




0 ' _ , . ’
Experimental : L~ " » ' o @

L L . -

g

* The. counselor ‘randomly divided the classroom into triads.
Step 1: 'Thé-triad_was told, "I &11; give you;these.six objects, *and

you have 10 minutes to make somethiﬁg as a group."

.Step 2: After the 10 mlnutes had elapsed, the tr1ad .was told, ey

° .

would 11ke you to watch another group 1n a s1m11ar s1tuatlon .
. T B : o
- The group viewed a_videotepe showing three Q—year-old'children‘

° workdng_on a house together after they had been given the task
I Y . - ) . L

of'building shelter from the"six objects given¥to them. The
group was seen sharlng 1deas, agreeing ‘on what to construct,
treatlng naterlals as belonglng to the groupr and bu11d1ng the

a

”shelter.together. The children Iﬁstened to one anotherq allowed

¥

did ‘a good job.

Step 3i ”The;tried was - then asked, ="Could you tell me what happened in the’

) v . & (; . - . l .

- .  videotape you just saw?" The triad disgussed how and why .the

? - , . . . i °
videotape group cooperated. ' . .
Step 4: The triad was then asked to look at their completed task and . *

~ ’ o v ’ o ! ’ .
describe it., .

"Step 5: The. tr1ad compared their own act1v1ty to the act1v1ty of. the
group in the'v1deotape,l The group discussed other poss1b1e
situations in. the classroom where they might cooperate. . .< .-

‘StepJG:,.The triad wesqthen.instructed to;make‘something as a group.from*

. B PR . P . Y
o) o oo o . . . - e . ; . ! .
six-objects. After- 10 minutes. had elapsed, the triad discussed

" ot . . .=~’ Lot .

- _.their. second project. -
The day-after treatment, the students in the classroom played the Com-.
petitive-Cooperative Game. - e . : } I , -

. . . ’ . : \ :

others t& use their own material and commented when group members
: N , f . - .
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The classrooms in this group did not recelve the microtechnology process..

The students in the classroom were randomly asslgned to®triads and played games

' ‘
o ) . "

with the counselors for 30 minutes.l The  day after treatment the students were

N e - - .
© . : P Co- . e

randomly paired with a'pon-subject peer and participated in‘the Cooperativ24
. . : ' . 4 S L - y/’

Competltlon Game. .
» -

)
e During the two, week period after treatment,“the students were observed and
_ L, . ,

their COoperative.behavior recorded. The observers viewdd the studentsoonce

:each day, 30 mlnutes a aay and recorded the behav1or-once a mlnute. Time'sam—

\

" pling was utlllzed. * The observatlon measures weré taken at dlfferent t1mes IR
o - B . )
during the’ 5ﬂhool day in order to achleve a more representatlve measure’ of co—y

: : v/-""" P - ar
- : s ' : )

operating'behavior.

v Instruments o ' o . g oo -

. . . - . . < ~3

Cooperatlon Cghpetltlon Game. The purpose of the Cooperation—Competition

Game is to prov1de a controlled s1tuatlon in which palrs of chlldren can exhlblt -
FR . . . % -
cooperatlve and/or competltlve behav1or. The game. 1s a c1rcle matrix board de-

slgned by Kagan and Madsen}ﬁ197l) to study cooperatlon and competltlon among

three subcultures. nach chlld of a palr takes turns mov1ng a marker to adJacent

° . : . — .

c1rcles, where the fewer the. moves 1nd1cates cooperatlon between chlldren in

L

° reachlng a predetermlned goal. Each palr\ lays four t1mes, and each tr1al term1- ‘

—

nates after a goal is reached or when all twenty allotted moves are made. Chlld—?n

A

ren were assigned to pairs at’rardom. Thé score represents each pa1r s perform-'f'

) _'/_ . — L.
ance.. , - * - s _ : . - ' ﬂ(_

"CooperatAon—Trlad Meakure.’ The Cooperatlon~Tr1ad Measure requlres each tr1ad of .

chlldren to make someth1ng out of six objects within ten m1nutes. After comple-
o [+

"ting‘theﬁtask, each’ group is glven ‘a cooperatlon score. based on the followlng

-2 . Lo » . o
: .

S o-ee




- A . ) S ] ,
_cr1ter1a.< (a) Score of 1 is assigned if the children in theﬁtfiad did not . .
work on the same task- each ch11d either. produced his or her own project, or

‘aid not prodUCe anythlng. (b) Score of 4 1s ass1gned if the chlldren d1d not

- ..
. ¢ * .

—,work together.on one task- each produced a Slm’lar proJect. (c) Score of 3°
“is ass1gned 1f the ch11dren worked on and produced one’ task Children were
. ) & -

randOmly ass1gned to trlads‘“ The score represents each tr1ad s performance.

) Naturallstlc Observation. The frequency of occurrence of cooperatlve be-

Il '. -

hav1ors was recorded us1ng an observatlon scale based on four types of coopera—
C Ly . .

tlve behav1orsc (l) sharlng, (2) glVlng ass1stance, (3). seeklng ass1stance, and .

’

(4) act1ve 11sten1ng.b Three. observers were tra1ned 1n the use of the scale w1th “
2 s \ . . . - .
four V1deotapes and’ s1x classrooms 1ndependent of the study.f Of the'six class—

\ - »

rooms,-three were observed on three,dlfferent occasrons. An estlmate of the

-

rellablllty of. the.three observers, usrng an analys1s of var1ance procedure

P e

v (Wlner 1971), was found tb be .93.;' Each claserOm was observed for 30 mlnutes
each day, with the timevblock randbmly“selected‘for each'classroom each day.;
Observers were naive as .to the-purpdse of the.investigation.

-

.Data Analys1s ST ~ . ) . : . ﬁ\_
. [ R o . A ‘Q P

A h1eraroh1ca1 multlple regress1on analys1s was used to conduct the analy—

ses of covarlance (Cohen & Cohen 1975).' Relevant programs were se1ected from .

. I
.fSPSS (Nle et al. 1975) and from BMDP (Dlxon & Brown 1977) to perform the datp—
Lol

_analytlc procedures on a Control Data Corporatlon CYBER 730 computer. T

. . . . .
o ¢ . > . . . . . Y

. - T . - .‘ .'o,‘-‘ B t - "‘ _ . ) . . -' ) l . ’ . ‘~ .

L ' 7. " Results , ' L
L : u;*“_—“ 2 - . . .

The analys1s of covarlancefof/the tr1ad scores ylelded a s1gn1f1cant ma1n
. - //
effect due to student 1nvolvement, with F (1,182) - . 57. 08, p, 00001. A slgnlfl— -

,/?cant main effect due to teacher 1nvolvement was also revealed F (2, 182) - 5. 273,




- —_—— . . .

- -p. .0l. None of_the interactions-were\significaht, and so vere pooled with the

residual. To assess the magnitude of the effects, a hierarchical multiple re-

gression analysis was conducted. After the relationship between. the triad

scores and the covariate was accounted. for (41% of the tr1ad score var1ance

. is shared with the. pretest score var1ance), it was determined that an add1t10n-

al 15% of'the variance of the tr;ad scores is explalned,by student.1nvolvement,

but less than 4% of the triad score variance is explained by teacher involvement.

Post hoc analyses, using Tukey's honestlf\significant'difference (Winer

- _ P .
-1971), revealed mean performance ‘on the tr1ad measure for both teacher micro-:

technolog&,and teacher mode11ng to be slgnlflcantly\greater than teacher con-

trol, but not S1gn1f1cant1y dlfferent from each other. Mean performance of

student mlcrotechnology was 51gn1f1cant1y greater. than mean performance of stu-

dent control. Table 1 shows the means and standard dev1atlons of the groups..
The analpsls of covarlance of the cooperatlon competltlon scores ylelded

a slgnlflcant ma1n effect due to grade (F(2 548) = 6.45, p (- 00001), student h

involvement (F(l 548) = 2 013, p: . ( 00001), and teacher 1nvolvement (F(2 548 =

41.53, p- (.00001).' The hierarchical mgltlple regresslon analys1s_showed that,

, ) : . P . .
after the pretest was -taken into account (3%), student involvement explained

P -° . s

almost 66% of the varlance in the posttest scores. Teacher involvenent account-

< ed for slightly over (28%) of the variance. Although the 1nteractlons were
] .

found to be s1gn1f1cant (p <. 05), none explalned more thar "% of the variance.

i

¢ The sheer number of observatlons probably contrlbuted to the s1gn1f1cant inter-

- actions.

p) »

Post hoc analyses were performed on the means of the students involvehent
and teacher involvement groups, using:Tukey's honestly significant .difference

procedure. Students in the microtechnology qondition took fewer moves, on the

average, than students in the control condition. Students have teachers in

“a
\

- Q L
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B both the m1crotechnology and modeling condltlons took fewer moves, on the

éverage, than students of teachers in the control condltlon. Students of

'teachers in the m1crotechnology and modeling conditions did not dlffer Slgnlfl-

cantly from_each-other in terms of number of moves. Table 2 descrlbes the means

»o . . -

and standard deviations. .

- In general, 1nspect10n of the graphs in Flgures 1, 2 and 3 summarlzlng the

time series analysis reflects a substant1a1 increase in level of cooperatlve \

‘
i

behaviors for student involvement with all three conditions’of teacher inwvolve-

~— . - Y

ment. Of the three cdnditions of teacher involvement, the control group shows

the weakest effect with student involvement over the three grades.

Discussion
\]

The result of this study supports the ‘findings of the earlier study reported’

‘by Devoe (1976). - - \ . LT

Hypothesis one, students taughf by teachers using microtechnology techniques

¥d - - . - .
will display more cooperative behavior than students whose teachers do not employ

=

microtechnology, was supported. Evidence from all three'dependent measures is

consistent. Mlcrotechnology in the hands of teachers seem to be beneflclal in

.

promoting cooperatlve behav1or in students in ‘'this partlcular sample. Hypothesls
- .
two, students taught by teachers modellng cooperatlve behavior will d1sp1ay more

cooperative behavlor than students of teachers who do not model cooperatlve be-

'havior, uas alsQ supportedh- It ‘does not seem to make any dlfference whether a

>

teacher is using microtechnology or serving as a model; both are equally effect-

ive in fostering. cooperative behavior in students, at-least in the.safg%e of .
< : . . . .

s ) . T

| ,- . . . ' o =11~ ‘ ' -



‘the study. Finally, ﬁypothesis three, students applying'microtechnology tech—

niques among themselves w111 demonstrate more cooperative behav1or than students

.

- not using m1crotechnology prOcedures, was supported as well. .The magnitude of
the effect of student involvement was substantially greater than the magnitude ®
" of the teacher involvement effect,‘even though both attained s1gnificance.
However, theneffects seeﬁ to diminishﬂwith time." Microtechnelogy, especially’ .
in the hands of students,"does seem to haVve some_short't:rm transfer to the
classroom, at least’Within the iimits of this investigation.
A direction for future research m1ght be student modeling of cooperative

behavior. Perhaps the comparatively powerful effect of stuéent'involvement

could, in part, be attributable to students imitating other students in the
;

microtechnology conditioni The novelty of the procedures may have contributed
"to its apparent influence as well. The components of the microtechnology pro-
_cess could be appraised separately and in various combinations to deternine-

their.relatdve importance.

>
1

.FPuture reseas-ch supports the test of generalizability of the microtechnology
technique. "This generalizability defined as the occurrenceiof the specific be-
havior under non—iaboratory conditions was .the focus of a study: by:- QeiSinger |
(1978). Generalizaiion of learned cooperative behaVior was observed in a small -

'group of pre-school children. This research.is.supported.by results with pre-
school children (Siegel 1580), however Sagotsky, Wbod;Schneider, & Konop (1981)
found first graders d4id not generalize their behavior but third graders did. )
fhe profoundly retarded adults also did hot generalize th; cooperation learned
in the laboratory situation (Samaras & Ball 1975). The research to date does
not clearly support a technique that insures generalizability.

The findings of this study show that a deliberate, ystematic approach to

.teaching cooperative behavior in young children within a classroom setting

-12~
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can yield positive consequences, without leeving this important class of pro-

- . . . - . a

social behaviors to chance.

“Research on cooperative-competitive behavior in schools indicates that co-

operation is the exception and competition is the rule: Not only do children

ipercelve schools as being competltlve (Johnson 1973), the older children get

ané the longer they remaln in school, the more comeetltlve they bec0me.(Mad;en
1971) That is not to-say that competltlon is-all bad, or that it can not be o
used in a constructlve sense, but rather that the dlsprop01t10nate emoha515,m
by virtue_ofAinstfhction and evaluation, can inhibit rather than‘facilitate

the learning process of children (Holt 1972; Kohl 1969; Lindgren 1967).

_.13_.
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LT : ' _ ' Table;l

.Pre and Post Trlad Means and Standard Dev1at10ns for
- Grades and Treatments
' 'THIRD GRADE <
L  Student: Micro a 'Student Control
L " Pre ., Post = N Pre Post N
. Teacher .Micro X 162"  2.44 14 169 =1.72 12
sp '~ ..90 .77 .95 .95
_Teacher Model = X 1.3 - 2.19, 13 - 1.45 1.39 12
' ¢ SD .83 .86 ; .81 .70
Teacher Control ~ X 1.57 - 1.75 13 1.48 1.60, 12
‘ sp . .89 .89 .70 .79 B
| 2 . “ . . . -

a

_FOURTH GRADE

Student Control

Student Micro .

Pre . Post N Pre Post N
Teacher Micro X - 1.49M .M2.20. ‘12' “1.58 1.49.' ld
L sb - .79 71 T T o83 69 .
Teacher Model X 1.47 2.30 100 - 1l.62 1.72 . 11
. S, sp . .86 .86 .79 .87
Teacher Control X ' 1.49 2.01 11 1.29 1.34- . 11
o A -3)) .69 .93 .69 .52
. 5 " FIFTH GRADE
a 'Stndent; Micro 4 Student;Control
st - Pre -Post™ N Pre Post "N
 Tescher Micro X . 1.19  2.12 ~19 . 137 1774 11
. SD .69 .92 ‘ .65 .92 :
. — ) . T,
* *Teacher Model X 1.57 + 2.42 10 - 1.56  1:%4 11
R sp. .88 .72 .92 .86
Peacher Control X = 1.65 2.00 10 - 1.87 1.36 11
: ' - SD .95 .86 ’ .86 .72

v

a

Numbef of Tiiads




A

S o . Table 2 N
/ Y ’ . ~ - : o .
‘ . Pre and Post Game Means and Standard Deviations - °
. for Grades and Treatments ' '
'+ v - . '’ THIRD GRADE
. Student Micro ' . . Student .Control - ‘
Pre ‘Post’ N Pre- . Post’ N
Teacher Micro X . 46.04 16,98 37 . 50.92 49.62 30
. SD 11.01 = 6.92 . 4.65 4.92
Teacher Model X 48.62 16.30 34 51.89 51.33 - 33
- SD 8.42 3.86 . 14.99 5.92
R U - v ) .. v o
Peacher Control X 52.89  19.99 . 38 53.01 50.04 - ‘38
. sD 4.78 7.98 °. o 7.18 6.9 ;
'FOURTH GRADE '
¢ 0 _- _ ,
N . Student Micro ' Student Control
- : ' - ~.Pre '~ Post: -~ N - ‘Pre Post = N
o ° . ) ' v ] : v
Teacher Micré X .  49.12 . 12.12. 37 ~ .48.}2 46.80 .32
- ~ 'sD 5.33 . -6.12 -« 7.16  12.13. 5
i . . ‘ _ . . ) R . \ . . .
Teacher Model. X 52.03 17.62. 28" . 55.32 53.45 . 324 .
- . sp  4.85 . 8.12 . .4.53 . 5.72
reacher Control- X °  48.75  23.58 29 - 50.12 52.79 28
' sb '8.98 12.82 - 6.22  5.89
. , . FIFTH GRADE
: : e . . - ) ] .
Student Micro , ‘Student  Control -
" ‘Pre . Post N Pre Post N
Teacher Micro. X'  48.72  16.17 28  48.78 52.81 35
' SD 5.50 7.02° . - 5.02
- . . ’ . . : . . . ” : ¢ .® ©
— Teacher Model X <.48.71  18.03.. 31 53.70 50.62 . 35
g SD 6.53 . .8.33 . ©° 5.13 . 6.02 ° .
" Peacher Control X ~ 48.30 . 48.35 29~ 49.23 -49.02 . 29
, SD 8.99 - 9.01 . 12.08  6.98
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