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Abstract

This study aims to analyze whether the creativitstodents taught by collaborative based projesetdearning
model is better than conventional learning; To yralwhether the student's creativity with a scfentttitude
above the average is better than that of studeiméshave below average scientific attitudes; To ya®lvhether
there is an interaction between project based ilegrmodel based on collaborative with scientifititatle
toward student creativity. This research is a geaperimental research with 2x2 factorial desigmisTesearch
is a quasi experimental research with two groupegteposttest design. Research population of adlesits of
second semester of TA. 2016/2017 Physics Educ8&tiothy Program Faculty of Teacher Training and Etioga
Darma Agung University Medan. The sample in thisdgtwas taken by cluster random sampling, thatsis a
much as 2 classes amounted to 64 people. Clasasdn experimental class taught by collaboratiseda
project-based learning model consisting of 32 sitgJeX-2 class as control class is taught with emtional
learning consists of 32 students. This researduiment uses essay test of creativity consistsOoprbblems
and scientific attitude in the form of questioneatonsists of 20 cases and has been declaredavaliceliable.
The resulting data were analyzed using two-way ANAVhe results showed that the creativity of studavho
are taught a collaborative based project baseditepmodel is better than conventional learninqudgnts'
creativity skills that have above average scient#ititudes are better than students who have belmwage
attitudes of science. There is an interaction betweollaborative based project-based learning madel
conventional learning with scientific attitude mproving student creativity.
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1. Introduction

Education plays an important role in improving tingality of human resources. Highly qualified human
beings are superior in terms of spiritual, sodigkllectual and human creativity able to face @asi challenges
in the era of globalization and the rapid developirad science and technology. Lack of multimedi#izattion
and the absence of student involvement in the geooé direct observation in learning one of thedexthat
cause student creativity is low. Government playsgportant role in advancing the education ofriadon and
state describes the relationship between envirohraerd learning process as an illustration of vammtn
learning on student creativity (Fraser, 2002). Asionternational surveys have been conducted tluateathe
science skills of students from various countrieshie world. One is an international survey PISfogramme
for international student assessment) PISA sunesylts in 2012 stated that the average sciencee swor
Indonesian students is ranked 64 th out of 65 cmmparticipants with a score of 382. These resntiicate the
average science score of Indonesian studentdlibedtiw the average international score, which@4 (NCES,
2013). Therefore, there should be efforts to imprthe ability of Indonesian students in the fiellddence

Based on the results of interviews and observatfonad the problem that is related to the procdss o
learning in the classroom is rarely use a varidtiearning model with the reason of lack of knovgedabout
learning models, then the method of learning isrofised only using lecture methods, exercises ssigranents
that cause students to be bored and not Inter@stetlidying physics because in essence physicsgtibe
separated from practice activities. Another problerthe rarity of lecturers to do a simple lab @odratory to
strengthen the knowledge of students on the mathatis abstract due to inadequate laboratorypeqent. The
last problem is the student's fighting ability ibtaining knowledge is very less. Students only ekpbhe
knowledge given by lecturers without intending éels other reference sources in addition to science.

This is in accordance with the theory of projecsdshlearning is one of the learning models desigoed
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help students to create projects of intellectudlssto student creativity (Arendrs, 2008). In ttmeory of physics
learning, students rarely think of making ideasnew ways of innovation in practice. Just answetimg test
count but not understanding the obvious problemthsostudent creativity is not achieved and theesyatic
thinking pattern. While experimental observatiomdgnts only follow the steps in the experimentrirgions.
Students are rarely trained to make new movesmavitions in experiments. With model project badsedning
students will be trained to be creative and innieeain learning. In this case, project-based leggréan also
enhance students' creative thinking that can ledde realization of planned projects, in incregghme potential
for changing the way teaching and passive leartinde more creative for students (Buck Institute Fo
Education, 2010).

Based on the above problems it is necessary a ipilepening to achieve learning activities that can
improve the ability of cooperation among studemis anhance creativity, one of them is the moddéaining
project based learning, students are more actifimdatheir own information lessons to be learnsal that Will
have an impact on improving student creativity {Kest2013). "The project-based learning modelrigjgrt-
based learning an integration of creative learriaged learning. Project-based student learniniyénghe task
of creating projects in learning by doing realigt@ivities. In addition, the application of leargikelompoh can
encourage the growth of creative attitude, indepand, responsibility, confidence, and critical amdlytical
thinking to students (Nurohman, 2008)". In genetig project-based student measures can be explaime
follows: project determination, design of projeatnmpletion steps, preparation of project impleméomat
schedules, project completion with facilitation andonitoring of lecturers, report preparation and
presentation/publication of project outcomes, progvaluation and project outcomes (Fathurrohm@m5p

This can be seen from the scientific attitude utadken in the method of physics teaching combinetthén
project (Lindawati, 2013). Explains that creatitnking is in line with the spirit of understandiagd the goals
of student achievement. Indicators of creativelinig are smooth thinking, flexible thinking, originthinking
and detailed thinking (Munandar, 2012). In thisesagtudents can imagine, think rationally, investg and
design something in the imagination. This activity knowledge of scientific attitudes in the valuasd
assumptions of Nature of Science (NOS) as propélsedg, 2005). So, students will be motivated anoren
interested to learn because students will feel lage meaning in life. Based on the results ofaegtein the
creativity of students the level of creative thimkican be seen from the process of learning outs@adormed.
Creative is the highest level of intelligence tk@monstrates students' ability to design tools ideds and
solutions can be creative in innovative but mospanantly useful to others (Mihardi, 2013). In ttdase,
creativity is considered a process of creative kinip To see patterns in creative thinking can beedby
applying the model of project based learning (Mjus2909).

The model of project based learning merpakan lagrthiat students can show creative thinking, irciica
lecturers have to work hard to conduct counselimjguidance to motivate student achievement. litiaddthe
project-based learning model takes a very long tand lecturer professionalism as a learning fatdit
(Mihardi, 2013). This is because students aredbss to focus on planning and possibly in comptefinojects.
For that students need a broad mindset in desighiangroject to be achieved.

2. Method

This study uses quasi experimental method aimeddise effect of project based learning model odesit
creativity that distinguishes Q above average asdvb average Q. Population in research in Physitsca&tion
Study Program Faculty of teacher education and atghut Darma Agung University Medan Consists of ¢hre
classes. The sample in this research is two cldgsasing simple random sampling, the first classh@ control
class which is taught by conventional learning aadond class as the experimental class which ghtaay
model of project based learning with scientificitatte toward student creativity. The two samplessis
consisted of 32 students. The design of this sisidlye design of two groups of pretes - pretesiddesesearch
with 2x2 factorial design for technical analysisvafiance (ANOVA) two way. Data collection technéguin this
study will be obtained through the test of cre&fiwnd scientific attitude Q. Data collection Wik done in two
stages, collecting data about Q and collecting datstudent creativity.

3. Results and Discussion

Student creativity about conventional learning €lasd project based learning based on the collabera
class in Table 1 below.
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Table 1. Results Pretes And Postes Student Crigatiziues
Student Cricket Value

Conventional Class Project Based Learning Class
Collaborative based
30,33

65,00

33,33
55,50

Pretes

Postes

Based on Table 1, the description of the averages\af the creativity of the pretest and posttastisnts in
the class of project based learning based on aoldive and conventional class is as follows: Fasheclass of
Conventional class pretes 33,33 and project baseding class 30,33. Postes conventional clas® 3mé class
based project based learning collaborative is 65(p®elow average and above average is shown ite Tab
below. The value of postes in the conventionalsla$5,50 while the postes value for the clagsroject based
learning based on the collaborative is 65,00. Hypsis test is then done. Before testing the fiygtothesis
tested the prerequisite that test normality, homeig and test results of normal distribution &winogeneous
data (Liang, 2005). After conducting prerequisésttthen continued with two way ANOVA with SPSSQL9

Table 2. 2x2 way ANAVA

Student Scientific Learning model (A)
Attitudes Konvensional Project Based Average
(B) (AD) Learning (A,)
Low (By) 55,33 73,52 63,55
High (B,) 55,25 70,01 62,23
Average 55,86 70,90

Table 2 shows that student creativity is basedhenlevel of scientific attitudes in the experimeraad
control classes. In the experimental class, itli@seen that the average score of students' étgatiil which
has high scientific attitude (73,52) is higher tlsindents who have low scientific attitude leved,0a). In the
control class it can be seen that the average séareativity skill in students with high scientifattitude (55,33)
is lower than students who have low scientifictatte level (55,25). The results can be illustrared two-lane
anova design.

Table 3. Average Score of Student Answers Each BosBtudent Creativity Postes on Control Class and
Experiment Each Grain Problem

No Creativity Number of Maximum Class
Indicator Problems Score
Control Experiment
1 Thinking well 3 30 68,00% 85,00%
2 Think flexible 3 30 88,00% 98,00%
3 Original 2 20 48,00% 53,00%
Thinking
4 Detailed 2 20 90,00% 93,00%
Thinking
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Problem creativity that has been answered by tdest by analyzing the problem matter. This analisi
useful to look at the student creativity indicatsh®wn in Table 3.

120,00%
100,00%
20,00%
60,00%

40,00% 0 Control

W Experiment
20,00%

0,00%

Figure 1. Indicator Analysis of Student Creativ@yain Problem in Control and Experiment Class

From Figure 1 shows the difference of studentsitorigy ability in control and experiment class each item.
Problem creativity has each indicator can be caleduthe conclusion of this analysis is the peraentaf
average achievement of students who answered dgrie¢he matter of student creativity in the expeental
class is higher than the control class. The highestentage of achievement for each indicatordieshe first
indicator, namely flexible thinking and categonhave the percentage of achievement in the expetahelass
is 98,00% and the control class is 88,00%. Thidue to the creativity issues that have indicatbisking
Flexible and easy to complete categories of stwdéetcause of the knowledge of flexible thinking and
categories of thinking smooth, original thinkingtailed thinking, and the specific arrangemenhadiscipline.

While the lowest percentage of achievement foheadicator lies in the original thinking indicatr
namely theory, model and structure, where the p¢age of achievement in the experimental class3j8®%6
and the control class is 48,00%. This is due to diemativity problems Theories, models and strustuaee
classified as difficult for students to completecdngse knowledge of theories, models and structucsdes
knowledge of the various paradigms, epistemologgoties, models used in the disciplines to desgcribe
understand, explain, and predict phenomena.

Based on the statistical hypothesis, it is foumat there is a difference of student creativitywsan
students taught by using collaborative based préjased learning model compared to the studenghtaising
conventional learning. This is indicated by sigd (0,05, in which case Ha is accepted

There is a difference of creativity between stislevho have high and low scientific attitudes. Tikis
indicated by the value of significance (0,000 < 84 is accepted

There is a significant interaction between collabve based project-based learning model and
conventional learning with the level of scientifattitude toward student creativity. This is indematby a
significance value of 0,000 <0,05 in which caseislaccepted. Based on several comparisons of atitena
between student creativity groups taught with leeymmodel and scientific attitude as follows: Iratetion
between conventional learning with low scientifttitade is better than with high project based néag model
with high scientific attitude. Having a mean diffece of -12,25 with a significance of 0,000 is demahan the
significance of 0,05. So the two classes of difiéiggnificance of high grade project based learmnteraction
(project based learning model with high scientdititude) is better than with conventional learnimigh low
scientific attitude.

The interaction between project based learningehadlow (project based learning model with low
scientific attitude) better than with high projéetsed learning (project based learning model wih kcientific
attitude) has mean difference of -16,40 with sigaifice 0,000 less than significance 0,05. So tleectasses of
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different significance are high project based lemymodel based model (project based learning madelhigh
scientific attitude) better than low project baseaining class (project based learning model vath $cientific
attitude)

The interaction between high project based learnigle!l (project based learning model with high msitfie
attitude) compared with conventional low learnimpriventional teaching with low scientific attitudeqs a
mean of 12,25 with significance of 0,000 less tBa®b. So the two classes of different significan€éigh
project-based learning group interaction (projexgdal learning model with high scientific attitugepetter than
the conventional class is low (conventional leagnirith low scientific attitude)

The interaction between high project based legrmtodel (project based learning model with high
scientific attitude) compared with conventionalthlgarning (conventional learning with high sciéatattitude)
has a mean of 16,40 with significance of 0,000nal&er than

0,05. So the two classes of different significan€ehe interaction model project based learninghhimodel
project based learning with high scientific attéyids better than the conventional class high (eatienal
learning with high scientific attitude)

The interaction between high project based legrfjmoject based learning model with high scieatifi
attitude) compared with low project based learnfhigh project based learning model with high sdfent
attitude) has a mean difference of 16,46 with anifitance of 0,000 less than 0,05. So the two elmgsf
different significance of high project based leagnihigh project based learning) project interacti® better
than low project based learning (project basechlagrmodel with high scientific attitude.

To be more clearly seen as the interaction wilslhewn in Figure 2.

Scientific

84001 attitude

“Low
—— High

80.00

75.00

Estimated Marginal Means

70.00 >

65.00]

L]
ol PIEL
Model

Figure 2. Interaction Between Collaborative Basemjeet Based Learning Model and Conventional Laagni
with Scientific Attitude on Student Creativity

4. Discussion
4.1 Effect of Project Based Learning Model on Creativity

Based on the research results obtained the aveahge of student creativity taught by model projeased
learning in the experimental class when the preiés0,33 while the postest of 65,00. The averagjeer of
student creativity taught by conventional learnimigen the pretest of 33,33 while the postes of 5%b8 the
creativity of students who are taught with projbesed learning model is better than the studentghtaby
conventional learning.

The project-based learning model derives from #dsrling theory that learning is the process by whic
learners actively construct their knowledge and @me of the learning models designed primarily &ph

173



Journal of Education and Practice www.iiste.org
ISSN 2222-1735 (Paper) ISSN 2222-288X (Online) “—.5[1
\ol.8, No.21, 2017 IIS E

students be more creative, to learn the roles otatly experiencing them through real situationsimulated
situations; And become an autonomous and indepéstietent.

Learning begins after students are faced with Hiky groblem structure that is around studentshis way
students know why they are learning, problem-bdsadning requires students to investigate to finceal
solution to the real problem. They must analyzeidedtify problems, develop hypotheses and makdigiiens,
collect and analyze data and information, condypegments (if required), and formulate conclusions

The demands of the student's activities becomediisonal experiences that have their own impression
Knowledge obtained by students directly will beieato remember than the knowledge given by thautec.
From his own experience the student has develogenismnal concept (self-concept) in his thinking.véen a
student faces similar/ identical problems in leagnsuch as answering questions or in his daily hfecan use
the concept in solving problems. The success afestis in solving problems positively impacts hisativity.

This discussion is in accordance with the resultsesearch showing that statistically the creatiof
students who are taught with project based learniogel is better than the students taught by caromal
learning. The average experiment class creatigtyeswas 65,00 while the mean score for the cootags was
55,50. When testing hypothesis with Anava testaioled FHitung of 60,923 and significant at 0,000 &ms
significance is smaller than significant lewet 0,05. Then it can be concluded that the cragtnfi students in
the experimental class is better than the contasisc

This is consistent with the theory that projectdmhdearning is one of the learning models designed
primarily to help students develop their thinkinglls, problem-solving skills and intellectual dkil(Arendrs,
2008). The findings of this study are consisterihwiie results of the study saying that physicdestits with low
levels of ability taught with problem-based leamiare significantly better than those taught byvestional
learning (Chakravarthi, 2009). Reveals the samagthihat certain processes in project based learning
theoretically support the development of studeeftivity in accordance with the design applied {awati,
2013). Conclude that there is a statistically digant difference in the students' self-reliancarteng before and
after the implementation of project based learniith the creativity of student students using pcojeased
learning model is better than compared with corigeat learning.

4.2 The Effect of Scientific Attitudes on Sudent Creativity Skills

Attitude is a tendency to make choices or decisinraction, the attitude stems from the feelingsoaimted
with the tendency of a person to respond to somgthbbject. Attitudes are also an expression efwliues or
outlook of a person's life. Attitudes can be fornsedthat the desired behavior or action takes pMfth the
students' scientific attitude about the conceptbedearned, it will make it easier for the lectute direct the
students to learn through the experiences gainve, ®irther to solve a problem.

Based on the result of questionnaire of scientfiitude which is distributed to the students beftre
learning begins, the average value of conventiateds of scientific attitudes is 78,72 with highestific
attitude category consist of 13 people and lowrgifie attitude 19 people while in the experiment#ss is
79,40 with category High scientific attitude comsief 21 people and low scientific attitude 11 deophe low
level of scientific attitude study of physics ofidents is determined from the score of all samigl&®,06 where
the category of high scientific attitude> 79,06egual to 79,06 and the category of scientific @t category
low scientific attitude level <79,06. While the aage creativity of students at high scientifictatie level and
low scientific attitude is 80,82 and 73,30. Thisuk is categorized as good when compared to thy gtralcin,
2009) where the results of his research show tkeage high scientific attitude creativity at 78)8ile in the
expository class of 72,15 so the difference of 2,16

Based on the results of the study using the calounldypothesis ANAVA 2 x 2 also obtained that sientific
attitude (0,000 <0,05). The description of sciéntéfttitude and creativity data above gives thectasion that
the creativity that has high scientific attitudeliabis better than the creativity of students lwibw scientific
attitude ability. This can not be separated frondshts' activeness to build knowledge through plisa,
cooperation, honest, responsible and open.

This is in line with the study, where the resulfshis research show that there are differences in
scientific attitude between students who are tauglrg project based learning model with studeauigit using
conventional learning there are differences inrddie attitude (78,56 > 72,15) and skill Criticainong students
who learn to use project based learning model,theck are also differences in student creativitfssketween
students taught by using project based learningeineith students taught with conventional learningdel.
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It can be concluded that students who have a tugintsfic attitude will gain better creativity frostudents
who have low scientific attitudes. This is in adamce with the results of research that statisyicklows the
creativity of students who have a high scientifttitade is better than students who low scientdititude
diperoileh FHitung amounted to 19,125 and significat 0,033 and this significant smaller than tigmiicant
levela = 0,05

The findings of this study in accordance with thedry that the use of project based learning mimdkelarning
can improve student creativity.

4.3 Interaction Between Model of Project Based Learning and Scientific Attitude on Sudent Creativity

Based on the results of ANAVA 2 x 2 testing usirgSS 19,0 in figure 2 it is found that the interacti
between the learning model and the scientificuatétof the sig students (Model * Scientific Attig)ds 0,000.
Therefore the value of sig. 0,000 <0,05 then Hadeepted, which means there is a significant intena
between the model based learning based on colt@®rand conventional learning model with the leaél
scientific attitude toward student creativity.

In a collaborative based project based learninglehostudents' creativity improvement has been
supported by good scientific attitude skills duriihg learning process through group activities disdussions.
In the process students are required to be dilighstiplined, responsible and able to work witbugps so that
the group can succeed well. This is what makesestisdmore easily understand the courses given dhtew
more stored long in the memory of students. Whitel@arning conventional learning tends to centerttan
student (teacher center learning). Where the éietivof teaching and learning activities in thesstaom is fully
held by the lecturers in order to achieve all thigjasct matter without considering and caring alibatstudents’
understanding. As a result, students who are Hbsiaetive in the classroom have a significant @ase in
student creativity while students who are not atyivncreasing the creativity of students is nghgficant. Then
it can be concluded that the conventional modetll®f students' scientific attitude does not affsttdent
creativity.

Research results are also supported by reseanclucied (Richardson, 2012) where the research shows
that there is interaction between project basedhiega model and scientific attitude toward studemrativity (F
= 18,95 <0,05) caused by curiosity and high resipditg so that student is able Find and solve peofs
encountered in everyday life. While conventionarieng does not give a significant contribution dngse the
use of conventional learning is more dominateddayurers in other words, the students become gassiv

Thus the findings of this study in accordance lith results of research conducted by previous relsess and
in accordance with the theory that PjBL is one nhaifdearning designed primarily to help studenéevelop
creativity, problem-solving skills and intellectisMills.

5. Conclusion

Student creativity using project based learningedasn collaborative model is better than using
conventional learning. This result shows that thisrénfluence of project based learning model based
collaborative and conventional to student creatiBtudent creativity in the group of students veithaverage Q
score is better than the group of students who havaverage Q below the average. This result stiosve is
influence of Q to student creativity. There is atefaction between project based learning modetdam
collaborative and conventional learning using @imancing student creativity.
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