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ABSTRACT

Oz

Efficiency of Computer Assisted
Cooperative Learning Method On Students’
Performance In Using Colors

Bilgisayar Destekli Isbirlikli Ogrenmenini Ogrencilerin Renk
Kullanma Performanslarina Etkisi

Ayhan DIKIiCI*

In this study, the effects of computer assisted cooperative learning method on students’ performance of
using colours in art education were examined. 15 students at the ages between 12 and 15 who owned a
personal computer and had access to the internet were selected to form the experimental group. 35
students at the same time age and education levels were randomly selected to form the control group. In
order to determine the students’ performance in using colours a performance instruction was developed.
The program took place for six weeks and at the end of the program posttest drawings were collected. In
this study the results were in favour of the experimental group
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Bu caligmada, bilgisayar destekli isbirlikli dgrenme yoOnteminin, sanat egitiminde S&grencilerin renk
kullanma performanslarina etkisi arastirilmistir. Kendine ait bilgisayar1 ve Internet baglantisi olan 12-15
yas arast ¢ocuklardan 15 tane 6grenci deney grubuna secilmistir. Ayn1 yas ve egitim diizeyine sahip 35
ogrenci de random ornekleme yoluyla kontrol grubuna secilmistir. Ogrencilerin renk kullanma
performanslarini belirlemek amaciyla bir performans yonergesi gelistirilmistir. Programim uygulanmasi
altt hafta siirmiis ve programin sonunda sontest amagli resimler toplanmistir. Bu arastirmada, renk
kullanma performanslarinin deney grubu lehinde sonuglandigi goriilmiistiir. Bu ¢aligmanin sonuglari
deney grubunun lehinde olmugtur

Anahtar Sozciikler: isbirlikli 6grenme, bilgisayar destekli, renk kullanma, sanat egitimi.

INTRODUCTION

Students’ skills, learning and thinking styles, academic motivation levels and interest are different from

each other. The modern educational environment puts the teacher in a position in which s/he has the necessity and

responsibility to select and apply the teaching method, which would maximize the learning. Lazarowitz,

Lazarowitz and Baird (1994) criticizes the teaching method which is based on teachers explanation for

encouraging learning through individual work and competition, not contributing enough to the academically and

social development of all the students in the classroom and for only applying to hard-working children and

suggests that teachers should use other methods than these. According to Lazarowitz and friends since the
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explanation method is not suitable enough for the students’ expressing and discussing their thoughts and asking
the thing they don’t understanding it is disadvantageous especially for students who have understanding problems.

Computer supports learning in different ways. In situations which are difficult to implement and expensive
in cost, computers assist to develop the learning environments. Computers can also be considered as one-to-one
learning tool. In this case, there are to research activities. One of them is “computer assisted teaching” in which
assisting and helping the activities students developed or reinforcing the activities take place. The other one is
using the computer for cooperative learning as an environment and source. In direction computers support the
students cooperation and communication by assisting the coordination process in shared activities. Barker and
Yeates (1985: 27) indicate that computer assisted education has improved the efficiency of traditional teaching
techniques, accelerated the learning process and provided compensatory education.

As it has become easy to share information through the computer network, this started to effect the
individual competence. McConnell (1994) indicates that Computer Assisted Cooperative Learning (CACL) is
different from traditional teaching and that it eliminates the time concept and each member contributes to the
group work. Since it provides an opportunity for students to look from their own perspectives and from others’
perspectives it provides a rich experience environment.

In CACL group communication is a technology developed to facilitate group work. Group work can be
classified in two aspects: Synchronized and Asynchronized group work. Asynchronized communication is a
communication system independent from time and place. They are provided by services such as interactional web
pages, e-mail, file transfer, discussion and news groups. Synchronized communication, on the other hand, is a
communication process which is usually dependent to time and place and occur on face-to-face basis. However,
by using different computer hardware tools (microphone, web camera, etc.) and softwares (messenger, net
meeting, ICQ, etc.) synchronized communication can be established.

Johnson, Maruyama, Nelson and Skon in a study in which they reviewed 122 researches about the
relationship cooperative learning and academic success in 1981 pointed out that for academic success in all age
groups and in all subject masters cooperative learning method had more positive results than the “competitive
learning” and “individualistic learning” methods (Johnson and Johnson 1999). Slavin (1983) in a study in which
16 researches were examined determined that in 63% of the researches cooperative learning, when compared to
competitive and individualistic learning methods, showed significantly positive results for academic success.

In art education also CACL has an important effect. Art Education gives people freedom and develops
creativity. All the researches and studies conducted by Jeffus(1999) about education, led him to believe that art
education is the most important catalyzer for problem solving and creative thinking. One of the objectives of
visual art education as follows: The student comprehends the techniques, processes and media applications about
visual art (Walling, 2001: 628; Davis, 1999: 30).

The 12 and 15 years old children are between the logical and puberty period of the developmental phase in
art education. The child, in this period, tries to reflect the ratio, dimension, and depth of the objects, s/he observes
in the environment, to drawings. S/he has the skill to solve problems with her/his intelligence and logic but still is
a child. In the human drawings of this period the joints are observed and transferred to drawings. They witness the
changes in the nature and feel it. The puberty period is a period in which the child or the young tries to reflect the

environment in a realistic way. They should be taught how to look to a reality concept by introducing them the art
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works of different periods and civilizations. Lowenfeld and Brittain (1970) designed the developmental phases of
art by assuming that individuals will develop from being “universal to partial”. Lowenfeld and Brittain indicate
that the first period in which colors are important for children is between 4 and 7 years old. For 7 to 9 years, from
pre-schematic period until the schematic period children use colors for representative specific objects. At the age
of 9 they begin to conceive the differences between colors. At the age of 14 they become capable to respond to
different feelings with different colors. According to them the children in this period are between the expressionist
color perception and realistic color perception. O’Hare and Cook (1983:268) classified the artistic works of the
children under five categories. In this classification we cannot observe any property related to colors.

Milne and Greenway (1999) conducted a research in order to indicate that there is a difference between girls
and boys in using colors in their drawings. Their research included 33 boys and 28 girls, a total of 61 subjects,
between the ages of 4 to 14. It was observed that elder boys tended to use fewer colors than the younger boys
while girls had a tendency to use colors and that this did not show any difference according to ages. Richards and
Ross (1967) examined 1200 of the cat and kitten pictures that the children between the ages of 5 to 14 had drawn.
They counted the number of the colors used in the picture, and examined the unrealistic colors, the peacefulness in
the sky and ground lines, the situation of the background and the usage of drafts. The results of the research
showed that all the measurements differed according to age and gender, girls showed an early development in
using colors when compared to boys, the highest measurement peak was around the age of 12 and that this showed
decrease later.

The rapid development and science and technology and the rapid increase in knowledge on one hand
enlarges the scope of education while on the other hand form new requirements for education. The researches
conducted determined that the students in the puberty period defined by Lowenfeld and Brittain, suffered from
using colors in their drawing and for this reason quitted to use colors and began to charcoal drawings. Most of the
researches about students’ using colors were conducted to point out the differences between gender and age
groups. In literature, there are no studies about improving the performances of students who have low
performance of using colors. It is considered that children will actively involve in using colors in cooperative
learning environments supported with computers.

The aim of this study is to find out the effects of CACL on students’ performance of using colors in art
education; to determine whether there are any differences in the students’ performance of using colors when
taught through CACL method and the traditional method; and, to examine the effects of CACL method on the

performance of using colors between girls and boys.

METHOD
Participations
In this study an experimental and a control group was established by using the pre-test—post-test model of
Champbell and Julion (1966). The population of the research consisted of the adolescents between the ages of 12
to 15 and who were in puberty phase. For the sample of the research 15 students who owned a personal computer
and had access to the internet were chosen to form the experimental group. 35 students at the same time age and

education levels were randomly selected to form the control group.
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Data Gathering Method

In the research as a data gathering method an evaluation rubric developed in order to evaluate the portfolio
materials prepared by the students (Dikici, 2003). Paulson, Paulson and Meyer (1991:60) defined as portfolio as
an aimed total of the student works which reflect individual development and success. In portfolio evaluation
approach it is important for the criteria to be integrated, because these kinds of rubrics facilitates the evaluator and
provides a broader perspective for success (Aschbacher, Koency and Schacter, 1995).

The basic components of the desired student performance were determined and they were transformed into
measurable evaluation items. The score determination was established by specified principles and values
increasing two by two were given in equal intervals from 0 to 8 (Herman, Gearhart and Baker, 1994; Custer, 1996;
Moscal, 2000).

The scoring criteria are as follows:

Task not done or no evidence of success......... 0 point
There is some evidence of SuCCess.................. 2 point
IMPrOVING....ccoiiiiieeee e 4 point
GOO... i 6 point
Y o (=T od PSS 8 point

In order to prove the reliability of the rubric, evaluators were determined. The reliability of the evaluators
was by the probability of similar scoring by different evaluators (Moscal, 2000). Including the researcher three art
teachers did the scoring. In order to eliminate the inconsistency between the evaluators, they were informed about
the rubric (Koretz, Stecher, Klein, McCafery and Deibert, 1993).

In the pre-application drawings of 35 students were studied. The reliability analysis of the evaluators’
scoring in pre-application showed that there was a high correlation of .76 between the first and third evaluator .71

and the correlation between the second and third evaluator was .72. The Cronbach Alpha value was .87.

Experiment
The CACL program was established to be applied to the experimental group. Before the beginning of the
program drawings were collected from both the experimental and control groups as a pre-test. The program took
place for six weeks and at the end of the program post-test drawings were collected.
During the implementation of the program web pages containing information about colors and e-mail were
used. The program was implemented on asynchronized basis.
In order to provide cooperative learning the experimental group students were divided into groups of their
and five, three expertise groups were determined.
1.The first expertise group worked on information about color perspectives and examples.
2.The second expertise group worked on color harmonies.
3.The third expertise group worked on the psychological effects of colors.
For the first two weeks the students in the expertise groups worked on their subject and starting from the
third week returned to their groups and shared the information and discussed the examples. Group discussion took

place in the classroom and on internet network. Traditional teaching method based on teacher explanation was
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applied to the control group. At the end of the six weeks drawings were gathered both from experimental and
control group students as a post-test.

Analysis of Data

The results were processed by using the SPSS for windows package program. Arithmetical average,
standard deviation and t-test were used as the analysis techniques. In comparison between groups independent
groups t-test was used and with the Levene’s Test the homogeneity of variance was tested. In the pre-test and
post-test comparisons within the group paired groups t-test was used and homogeneity of variance was determined
by Kolmogorov-Smirnov Z Test. In cases in which the variance showed a homogenous distribution (P>.05)

parametric tests (t-test) were used.

RESULTS and DISCUSSION
In the section the findings were analyzed in the directions of related hypothesis.
Hypothesis 1: No significant differences are observed between the pre-test and post-test scores of the
experimental group in which CACL was implemented:

According to the t-test result between the pre-test and post-test scores of the experimental group in which
CACL was used [t(14) =-9.60p < .05] a significant difference was observed and hypothesis 1 was rejected.

This can be interpreted as the CACL method applied improved the students’ performance in using colors (Table
1).

Table 1. Table of Analysis Related To the Pre-Test and Post-Test
Scores of the Experimental Group in Which CACL Was Used
Kolmogorov

Exp. group n X sd . Sig df t p
Pre-test 15 3,02 91 ,969 ,305 .
Post-test 15 4,64 60 889 408 69 14 -9,60 ,000

*P<.05 Significant

Hypothesis 2: No significant differences are found between the pre-test and post-test scores of the control
group in which traditional teaching method was applied.

According to t-test results of the between the pre-test and posttest scores of the control group in which
traditional teaching method was used [t(34) =-13.50p < .05] a significant difference was found and hypothesis
2 was rejected. It can be indicated that the performance of using colors of the students in the control group has
also increased (Table 2). In this situation, it will be more appropriate to compare the experimental and control

group.

Table 2. Results of the Analysis Related To the Pre-Test Scores
Between The Experimental Group and Control Group
Kolmogorov

Control group n X sd . Sig df t p
Pre-test 35 2,78 ,93 1,375 871 "
Post-test 35 370 73 o046 434 Ob 34 -1350% 000

*P<.05 Significant

Hypothesis 3: No significant differences are found between the pre-test scores of the experimental group in

which CACL method was used and the control group in which traditional method was used.
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Before implementing the CACL method the results of the t-test between the scores of the experimental and
control group [t(48) =.841p > .05] did not show any significant differences (Table 3). In this case, hypothesis 3
was accepted. After applying the CACL method the analysis between the experimental group and control group
were examined.

Table 3. Result of the Analysis Related To the Pre-Test Scores
Between The Experimental Group and Control Group
Levene’s Test

Groups n X sd F Sig, df t p
Expe. Pre-test 15 3,02 91
Control Pre-test 35 2,78 ,93 003 955 48 841 405

Hypothesis 4: No significant differences are found between the post-test scores of the experimental group in
which CACL method was used and the control group in which traditional method was used.

According to the t-test results between the post-test scores of the experimental group and control group
[t(48) =43lp< .05] a significant difference was found (Table 4). For this reason hypothesis 4 was rejected. The

arithmetical average of the experimental group was 3.02 on the pre-test while it was 4.64 on the post-test. There
was an increase of 1.62 in the arithmetical average of the experimental group. The arithmetical average of the
control group was 2.78 on the pre-test while it was 3.70 on the post-test. There was an increase of 0.92 in the
arithmetical average of the control group. This indicates that when compared with the traditional method CACL
method improves the performance of using colors more.

Table 4. Result of the Analysis Related To the Post-Test Scores
Between The Experimental Group and Control Group
—_ Levene’s Test

Groups n X sd = Sig. df t p
Expe. Post-test 15 4,64 ,60 -
Control Post-test 35 3,70 73 151 ,699 48 4,31 ,000

*P<.05 Significant

Hypothesis 5: No significant differences are found between the pre-test and post-test scores of the girls and
boys in the experimental in which CACL was used.

According to the pre-test data of the experimental group [t(13) :—2.575p<.05] hypothesis 5 was

rejected while according to the post-test data of the experimental group [t(13) =—-680p > .05] it was accepted

(Table 5). The results of the analysis showed that before the implementation of CACL method the girls had better
performance in using colors than the boys. However, after the implementation of CACL, this difference was not
observed anymore.

Table 5. Result of the Analysis Related To the Pre-Test and Post-Test Scores
Between The Girls and Boys in Experimental Group
Experimental - Levene’s Test

Group n X sd F Sig. df t P
Boy 8 2,54 ,64 -

Pre-test Girl 7 357 ‘39 2,268 156 13 -2,575 ,023
Boy 8 454 ,58

Post-test Girl 7 4.76 65 829,379 13 -,680 ,509

*P<.05 Significant



Eurasian Journal of Educational Research, 19, pp, 54-65, 2005 Egitim Aragtirmalari

Hypothesis 6: No significant differences are found between the pre-test and post-test scores of the girls and
boys in the control group in which traditional method was used.

According to the data of pre-test [t(33) =-2077Tp< .05] and post-test [t(33) =-2.238p < .05] of the
control group, hypothesis 6 was rejected (Table 6). It was observed that the traditional teaching method did not
make any difference in the performances of using colors in girls and boys. However Table 5 showed that the boys

who had a low performance in using colors improved their performance after the implementation of the CACL

method. The data given in Tables 5 and 6 supports the findings of Milne and Greenway (1999).

Table 6. Result of the Analysis Related To the Pre-Test and Post-Test Scores
Between The Girls and Boys in Control Group
Levene’s Test

Control Group n X sd = Sig. df t p
i Boy 16 2,43 84 i -
Pre-test Girl 19 3.06 93 874 ,357 33 2,077 ,046
Boy 16 341 61 *
Post-test Girl 19 3.04 76 ,691 412 33 -2,238 ,032

*P<.05 Significant

In contrast to the individualistic and competitive learning methods, the cooperative learning method is based
on students’ working together to solve the problems. Seeking for a solution to a problem cooperatively means
having more options for solution. The individuals while trying to convince the others about his/her thoughts in the
same time learns how to analyze, synthesize and criticize the thoughts of the others and this contributes highly to
the development of critical thinking. Cooperative learning contributes to the critical thinking of the students
during the art works.

Art education can be considered as a kind of education which is provided to teach art, make students love
art and to make art live and to develop the creativity of the individuals. In previous studies on art education it was
found that students had difficulties in using the colors. However, in literature there are no studies about solving
this problem. It is know that the idea of cooperation is not new and that cooperation increases the efficiency of
people. In this study, it was aimed to develop a learning environment based on CACL method among students by

the assistance of new technologies.

CONCLUSION

The data of this research showed that CACL increased the performance of students in using colors. It can be
indicated that the web pages used in the CACL method had an effect on the students’ performance in using colors.
In addition, while e-mailing their studies to the other group members and receiving the criticism of their friends in
the expertise group helped the students to acquire different perspectives about colors. It was also observed that this
study conducted in a cooperative environment improved the friendship attitudes of the students and had a positive
effect on their socialization. This research supports the researches conducted by Johnson and Johnson (1999) and
Slavin (1983) about the superiority of cooperative learning method on the other methods. In addition, this study

also supports the research conducted by Milne and Greenway (1999) which indicates that girls have more
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tendencies to use colors. However, by applying the CACL method the differences between the girls and boys were
eliminated and the both groups’ performance in using colors was improved. Data gathered from the control group
also was in favor of girls.

Depending on the results of this study art teachers should be informed to use the CACL method. The art
workshops of schools should be reorganized by adding the new technology systems and tools. In addition, the

effects of CACL on developing students’ compositioning performances in their drawings can also be studied.
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OZET
Ogrencilerin yetenekleri, 6grenme ve diisiinme bigimleri, akademik motivasyon diizeyleri ve ilgileri birbirinden farklidir.
Cagdas egitim anlayis1 d6gretmeni, 6gren-meyi maksimum diizeyde gergeklestirecek 6gretim metodunu segme ve uygulama
sorumlulugu ile kars1 kargiya birakmaktadir. (Barker ve Yeates (1985: 27) bilgisayar destekli egitimin, geleneksel 6gretim
yontemlerini daha etkili hale getirdigini, 6grenme siirecini hizlandirdigini ve telafi edici egitimi sagladigini belirtmektedirler.
McConnell (1994), Bilgisayar Destekli Isbirlikli Ogrenmenin (BDiO) geleneksel 6gretimden farkli oldugunu, zaman
kavramini ortadan kaldirdigii ve grup calismalarina herkesin katkida bulundugunu belirtir. Ogrencilerin kendi ve diger
ogrencilerin perspektifinden bakabilme imkani sagladigindan dolay1r zengin bir yasanti ortamu saglamaktadir. Sanat
egitiminde de BDIO’ niin énemi biiyiiktiir. Sanat egitimi insan1 dzgiirlesti-ren ve yaraticihig: gelistiren bir egitim bigimidir.
Jeffus’un (1999), egitim alaninda yaptigi biitiin arastirma ve g¢aligmalar, onu sanat egitiminin problem ¢ézme ve yaratict
diistinme i¢in en 6nemli katalizor gérevi gordiigiine inandirmistir. Yapilan arastirmalar, Lowenfeld ve Brittain’in belirledigi
ergenlik donemi dgrencilerinin, resimlerinde renk kullanma sikintist ¢ektiklerini, bu nedenle de 6grencilerin renk kullanmay1
terk edip resimlerini karakalem ile yapmaya egilimli olduklarim1 ortaya koymaktadir. Ogrencilerin renk kullanmalari
konusunda yapilan arastirmalarin ¢ogu, 6grencilerin cinsiyetleri ve yas diizeyleri arasindaki farkliliklari ortaya koymaya
yoneliktir. Literatiirde, renk kullanma performanslar1 diisiik 6grencilerin bu performanslarini gelistirmeye yonelik bir
aragtirmaya rastlanamamaktadir. Bilgisayarin bir ara¢ olarak kullanildigi igbirlikli 6grenme ortaminda g¢ocuklarin renk
kullanmaya daha aktif olarak katilacaklar1 diisiiniilmektedir. Bu arastirmanin amact; BDIO’ niin sanat egitiminde 6grencilerin
renk kullanma performanslarina etkisini arastirmak ve BDIO yontemi ile geleneksel 6gretim uygu-lamasi sonucu dgrencilerin
renk kullanma performanslar arasinda fark olup olmadigini belirlemektir. Ayrica, BDIO yonteminin kiz ve erkek dgrenciler
arasinda renk kullanma performanslarina etkisini arastirmaktir. Bu arastirmada, Champbell ve Julion’ un (1966) 6n-test - son-
test modelinden yararlanilarak bir deney ve bir de kontrol grubu olusturulmustur. Arastirmanin evrenini; yaslar1 12 ile 15
arasinda degisen ve ergenlik gelisim evresinde yer alan er-genler olusturmaktadir. Arastirmanin Orneklemi igin, kisisel
bilgisayara sahip olan ve istedigi anda internete girebilen 15 6grenci deney grubuna sec¢ilmistir. Ayn1 yas diizeyine ve ayn
egitim diizeyine sahip 35 6grenci de random 6rneklem ile kontrol grubuna seg¢ilmistir. Arastirmada veri toplama araci olarak;
ogrencilerin hazirladiklar1 portfolio materyallerin degerlendirilmesi i¢in degerlendirme yonergesi gelistirilmistir (Dikici,
2003). Gelistirilen yonergenin gegerlik ve giivenirlik ¢alismasi ig¢in 35 Ogrenci resmi iizerinde galisilmigtir. Yonerge ti¢
puanlayiciya ayri ayri puanlatilmis ve puanlayicilar arasinda yiiksek diizeyde korelasyon bulunmustur. Giivenirlik degeri ise
.87’ dir. Arastirmada deney grubuna uygulanmak iizere BDIO programi olusturul-mustur. Programa baslamadan nce deney
ve kontrol gruplarindan On-test amagli resim g¢aligmalari alinmistir. Program alti hafta siirmiis ve program sonunda
ogrencilerden son-test ¢aligmalari alinmigtir. Arastirma sonucu elde edilen veriler analiz edilmistir. Arastirmanin sonuglar
sirastyla sdyledir: 1) BDIO yonteminin kullanildig1 deney grubunun én-test ve son-test puanlari arasinda anlamli fark oldugu
gorlilmiistiir. 2) Geleneksel d6gretim yonteminin kullanildig:r kontrol grubunun 6n-test ve son-test puanlar1 arasinda anlamli
fark bulunmustur. Kontrol grubu 6grencilerinin de renk kullanma performanslarinin gelistigi goriilmiistiir. 3) BDIO
yonteminin uygulanmasindan once deney ve kontrol grubu arasinda anlamli fark olmadigi goriilmiistiir. 4) Deney grubu ile
kontrol grubu son-test puanlar arasinda anlamli fark oldugu gériilmiistiir. Deney grubunun aritmetik ortalamasi 6n-testte 3,02
iken son-testte 4,64 olmustur. Deney grubunun aritmetik ortalamasinda 1,62’ lik bir artis gézlenmektedir. Kontrol grubunun

aritmetik ortalamas1 6n-testte 2,78 iken son-testte 3,70 olmustur. Kontrol grubunun aritmetik ortalamasinda 0,92’lik bir artig
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meydana gelmistir. Elde edilen veriler, BDIO y&nteminin 6grencilerin resimlerinde renk kullanma performanslarini
geleneksel 6gretim yontemine oranla daha fa-zla gelistirdigini ortaya koymustur. 5) BDIO yonteminin kullamldig: deney
grubundaki kiz ve erkek dgrencilerin 6n-test ve son-test puanlari arasinda yapilan analizlerde BDIO yontemi uygulanmadan
once kiz dgrencilerin erkek 6grencilere oranla renk kullanma performanslarinin daha iyi oldugu goriilmiistiir. Ancak BDIO
yonteminin uygulanmasindan sonra kiz ve erkek dgrenciler arasindaki bu fark kapanmigtir. 6) Kontrol grubunun 6n-test ve
son-test verilerine gore geleneksel dgretim ydnteminin, kiz ve erkek ogrenciler arasindaki renk kullanma performanslar
acisindan farki kapatmadigini ortaya koymustur. Bu arastirmanin verileri, BDIO’niin renk kullanmada o6grencilerin
performanslarim daha fazla gelistirdigini ortaya koymaktadir. BDIO yonteminde kullanilan web sayfalarinin dgrencilerin renk
kullanma performanslarini etkiledigi diigiiniilebilir. Ayrica, 6grencilerin kendi ¢aligmalarini internet araciligi ile grubundaki
diger arkadaslarina gondermeleri ve gruptaki konunun uzmani olan arkadaglarinin elestirilerini almalar1 6grencilere renk
konusunda farkl1 bakis acilart kazandirmustir. Isbirlikli ortamda yiiriitiilen bu calismanin dgrencilerin arkadashk tutumlarim
ve sosyallesmelerini de olumlu yonde gelistirdigi gbézlenmistir. Bu arastirma; Johnson ve Johnson’un (1999) 1981°de,
Slavin’in 1983 yaptig1 aragtirmalardaki isbirlikli 6gren-menin diger 6grenme tiirlerine olan dstiinliiklerini destekler
niteliktedir. Ayrica; bu arastirmanin On-test sonuglart Milne ve Greenway’in 1999’da yaptigi arastirmalari-ndaki kiz
ogrencilerin renk kullanmaya daha fazla egilimli olduklar1 sonucunu desteklemektedir. Ancak BDIO ydnteminin uygulanmasi
ile kiz ve erkek Ogrenciler arasindaki anlamli fark ortadan kalkmis ve her iki &grenci grubunun da renk kullanma
performanslari geligmistir. Kontrol grubundan elde edilen veriler ise yine kiz 6grencilerin lehine sonuglar ortaya koymustur.
Bu arastirmadan elde edilen sonuglara dayali olarak, BDIO yonteminin etkili kullammi igin sanat &gretmenleri
bilgilendirilmelidir. Okullarin sanat atdlyeleri yeni teknolojiler ile donatilmalidir. Ogrenciler isbirlikli calismaya

yonlendirilmelidir.
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