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Abstract—This study aims to compare the effectiveness of the 5E learning cycle learning model and project-based learning to the ability to think creatively at SMAN 1 and SMAN 8 Yogyakarta. This type of research is a quantitative study with a quasi-experimental design. Data collection techniques using a test in the form of a description that measures aspects of fluency, flexibility, and originality at the level of cognitive thinking analysis and evaluation. Based on the results indicate that the 5E and PjBL learning cycle models are significance on creative thinking abilities. The class using the 5E learning cycle model is better than other treatment and between the two schools and also SMAN 1 has the ability to think creatively better than SMAN 8.
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I. Introduction 
The rapid development of knowledge and technology in the global era of the 21st-century has led to the emergence of new challenges such as the transformation in the type of work. The process resulted in the emergence of various types of jobs and new professionalization. So to face these challenges, it requires superior human resources and has the skills to learn and innovate as well as good life skills so that they are ready to face other complex problems. Partnership For 21st-century Learning formulates some of the skills that students need to master in the 21st-century which include critical thinking skills and problem-solving, communication and collaboration and creativity and innovation [1].

From these various skills, creativity is an important thing that someone needs to have. Creativity is about generating new and useful ideas [2]. New ideas are generated from combining old ideas by ways such as adding, replacing or reducing these ideas [2] Creativity is the result of creative thinking processes carried out by someone. Creative thinking allows students to remain flexible in facing opportunities and challenges in the 21st-century [3]. The development of the ability to think creatively can produce ideas (ideas), make it easier to associate things, imagine, have many points of view of various things. Someone who has a high creative thinking ability then that person will be very motivated to overcome various problems [4].

But in reality, Indonesia's creative thinking ability is still low. This result was shown by the results of the 2015 Global Creativity Index (CGI) survey by the Martin Prosperity Institute of 139 countries in the world showing Indonesia's creativity ranked 81 with a global creativity index of 0.037. Indonesia lags behind Sweden which ranks first with a global creativity index of 0.923. The low creativity of Indonesia in the international arena due to the learning done by teachers in schools so far have not measured the ability to think creatively. Based on the results of interviews at SMAN 1 Yogyakarta and SMAN 8 Yogyakarta that learning so far has not measured the ability to think creatively. During this time, students are not accustomed to answering questions that can stimulate the ability to think creatively. So there are indications that these schools have low creative thinking skills.
Departing from the need for 21st-century skills, the government then adapted the concept of 21st-century education to the 2013 curriculum for all subjects including Biology subjects. The concepts adapted to 21st-century education include 21st-century skills and knowledge, scientific approaches, and authentic assessments. In connection with the Biology curriculum in the 21st-century, the government established regulations regarding student graduation competency standards which emphasized students possessing thinking skills such as creative thinking in learning Biology. To achieve this, the teacher is responsible for creating learning that can facilitate students in constructing their knowledge and encourage students to have the ability to think creatively. One effort to achieve this is to use learning models that can improve the ability to think creatively.

The 5E learning cycle learning model can increase learning motivation because students are actively involved in the learning process, provide opportunities for students to express opinions and ideas, and learning becomes more meaningful The 5E learning cycle model allows students to have greater curiosity and be more familiar with life in the real world and assist them in developing problem-solving skills [5]. The 5E learning cycle model facilitates students to use their thinking in solving problems so that this model is considered relevant to improve creative thinking skills [6].
Another model that is considered to be able to improve the ability to think creatively is project-based learning (PjBL). The project-based learning model can help students to learn collaboratively. This model is based on social constructivism theory so that this model facilitates students to build and develop their knowledge collaboratively [7]. Project-based learning model is student-centered learning that allows student to develop their creativity to solve problems faced [8]. The project-based learning model involves students in a problem then students find a solution using the project. The process of students in making the project can train students to act and think creatively [9].
II. Methodology
A.  Types and Design of Research
This type of research is quasi-experimental research or quasi-experimental design. While the research design used was a pretest-posttest non-equivalent control group design. 

B. Population and Sample
This study used two high schools in Yogyakarta namely SMAN 1 Yogyakarta and SMAN 8 Yogyakarta. So that the study population includes all students of class XI MIA SMAN 1 Yogyakarta consisting of 9 classes and class XI MIA SMAN 8 Yogyakarta consisting of 7 classes. The target population used is all students of class XI MIA high school who have characteristics like the study population.

The population selection technique is purposive sampling in which school selection is based on relatively similar accreditation, performance history, and school favorites. While the sample selection technique is using cluster random sampling technique. The sample used in each school were three classes consisting of two experimental classes using the 5E learning cycle model and the project-based learning class, and the control class using the scientific approach. At SMAN 8 schools, class samples used included MIA 1 totaling 31 students, MIA 2 totaling 32 students, and MIA 3 totaling 31 students. Whereas at SMAN 1 schools using MIA 7 classes totaling 32 students, MIA 8 totaling 26 students, and MIA 9 totaling 30 students.
C. Data Collection Technique and Instruments
Data collection techniques using the test. The test instrument used in the form of a description test that measures the ability to think creatively on the aspect of fluency (the ability to generate many ideas), flexibility (the ability to produce various types of alternative solutions), and originality (the ability to produce original ideas) at the level of cognitive thinking analysis (C4) and evaluation (C5) [10].
D. Dana Analysis Technique
Data in the form of pretest and posttest values will be analyzed descriptively to describe the data. Then inferential statistics will be analyzed which includes test requirements in the form of normality tests and homogenouseity tests. If it meets the parametric requirements, the hypothesis test used is the one way ANOVA test. Analyzes were performed using the SPSS 17.0 program. Furthermore, the data will also be analyzed using N-Gain to see an increase in students' creative thinking abilities. The N-gain score is then categorized as follows: high category if g ≥ 0.7, medium category if 0.3 ≤ g <0.7, and low category if g <0.3 [11].
III. Result
A. Descriptive Analysis
Pretest and posttest data of creative thinking ability in SMAN 8 and SMAN 1 were analyzed descriptively to find out the data described in the form of mean, minimum value, maximum value, and standard deviation. The results of the analysis can be seen in table 1 below:

TABLE I.  description of pretest and posttest data at sman 8
	Deskription
	5E Learning cycle 
(XI MIA 2)
	PjBL

(XI MIA 3)
	Control

(XI MIA 1)

	
	Pretest
	Posttest
	Pretest
	Posttest
	Pretest
	Posttest

	Mean
	34,89
	78,64
	33,33
	70,96
	33,51
	64,15

	Min
	11,11
	50
	16,67
	44,44
	16,67
	33,33

	Max
	55,56
	100
	55,56
	100
	61,11
	94,44

	Deviation
	12,56
	14,39
	10,92
	15,82
	11,60
	15,83


Based on table 1, it is known that the pretest class of the 5E learning cycle is higher than the control class and the PjBL class. the PjBL class is 33.33. After being given treatment, there is an increase in the average value of creative thinking abilities. This is indicated by the results of the posttest, while the order of classes that have an average value of the ability to think creatively from the highest to the lowest is the 5E learning cycle class with a value of 78.64, the PjBL class which has an average value of 70.96 and control class 69.71.
TABLE II.  description of pretest and posttest data at sman 1
	Deskripsi
	Kelas Siklus Belajar 5E

(XI MIA 9)
	Kelas PjBL

(XI MIA 8)
	Kelas Kontrol

(XI MIA 7)

	
	Pretest
	Posttest
	Pretest
	Posttest
	Pretest
	Posttest

	Mean
	36,66
	80,74
	33,11
	72,22
	33,68
	65,27

	Min
	16,67
	55,56
	16,67
	44,44
	5,56
	38,89

	Max
	66,67
	100
	55,56
	100
	55,56
	94,44

	Deviation
	11,72
	12,09
	9,62
	15,63
	13,15
	12,93


Based on table 2 it is known that the pretest class of the 5E learning cycle is higher than the control class and the PjBL class. The sequence of pretest values from highest to low is 36.66; 33.68; 33.11. After being given treatment, there is an increase in the average value. After being given treatment, there is an increase in the average value of creative thinking abilities. This is indicated by the results of the posttest. The class sequence that has an average value of creative thinking ability from highest to lowest is the 5E learning cycle class with a value of 80.74, a PjBL class that has an average value of 72.22 and a control class of 70.83 . This is shown from the posttest results, that the 5E learning cycle class has a higher posttest value than the PjBL and control classes.

B. Normality Test
To determine the type of hypothesis test analysis used, the pretest and posttest data needs to be tested for normality. The following are the results of the normality of pretest and posttest data in SMAN 1 and SMAN 8:

TABLE III.  Normality Test of Pretest and Postest Data at Sman 8 dan Sman 1
	Normality Test
	Sig Value

	
	SMAN 8
	SMAN 1

	
	5E LC
(XI MIA 2)
	 PjBL

(XI MIA 3)
	Control

(XI MIA 1)
	5E LC

 (XI MIA 9)
	PjBL

(XI MIA 8)
	Control

 (XI MIA 7)

	Pretest
	0,60
	0,95
	0,68
	0,123
	0,75
	0,200

	Postest
	0,200
	0,200
	0,200
	0,200
	0,200
	0,200


a. Note: if the sig value > 0,05 then the data is normally distributed
Based on the results in table 3 it is known that the pretest and posttest data for all treatments namely learning cycle 5E, Project-based Learning and control (scientific approach 5M) in SMAN 8 and SMAN 1 are pretest and posttest data with normal distribution.

C. Homogenousity Test
Pretest and posttest data in all schools were tested for homogenouseity. The following is the homogenouseity test results of the pretest and posttest data in SMAN 1 and SMAN 8:

TABLE IV.  Homogenousity test of Pretest Dan Posttest data at Sman 8 dan Sman 1
	 Homogenousity Test
	SMAN 8
	SMAN 1

	
	Sig
	Explanation
	Sig
	Explanation

	Pretest
	0,476
	Homogenous
	0,177
	Homogenous

	Postest
	0,833
	Homogenous
	0,443
	Homogenous


b. Note: if sig value  > 0,05 then the varians is homogenous
Based on the results in table 4 that the pretest and posttest variance in SMAN 8 and SMAN 1 are homogenouseous.

D. Hypothesis Test
Hypothesis test analysis used is the one way ANOVA test because the data meet parametric requirements that are normal and homogenouseous. The analysis results are presented in table 5 below:

TABLE V.  hipothesis  test of pretest dan posttest data at sman 8 dan sman 1

	Hypothesis
	SMAN 8
	SMAN 1

	
	Sig
	Keputusan
	Sig
	Keputusan

	Pretest
	0,845
	Ho is accepted
	0,466
	Ho is accepted

	Postest
	0,001
	Ho is rejected
	0,000
	Ho is rejected


c. Note: if sig value  > 0,05 then Ho is rejected ot there is a significance difference
Based on the results in table 5 that there is no difference in the initial ability to think creatively in the LC 5E, PjBL, and control (scientific approach 5M) classes in SMAN 8 and SMAN 1. These results are indicated by the sig value of pretest data which has a value greater than the value of α (0.05). After being given treatment, it was seen that there were significant differences in the average value of creative thinking skills between LC 5E, PjBL, and control (scientific approach 5M) classes at SMAN 8 and SMAN 1.

E. N-Gain Test
The difference in effectiveness of the various models used can be known by looking at the N-Gain value. The results of the N-Gain analysis are listed in the following table:
TABLE VI.  result of N gain Test at Sman 8 dan Sman 1
	N Gain Test
	SMAN 8
	SMAN 1

	
	N-Gain
	Category
	N-Gain
	Category

	LC 5E
	0,63
	Moderate
	0,70
	High

	PjBL
	0,56
	Moderate
	0,58
	Moderate

	Kontrol
	0,46
	Moderate
	0,47
	Moderate


d. Note: high category if  g ≥ 0,7, moderate category if 0,3 ≤ g < 0,7, and low category if g < 0,3

Based on the results of the N-Gain analysis it is known that all classes that were treated with LC 5E, PjBL, and control (scientific approach 5M) in SMAN 8 and SMAN 1 experienced an increase in the ability to think creatively. However, the results of increasing creative thinking skills vary. The increase in the ability to think creatively with a high category only occurred in the LC 5E class at SMAN 1. While in other classes the increase was categorized as moderate.

IV. Discussion
Learning using the 5E learning cycle model and project-based learning is effective in improving creative thinking skills in SMAN 1 and SMAN 8. This is indicated by the acquisition of anova sig test results that are smaller than the α value of 0.05. The value of sig in SMAN 1 is 0,000 while in SMAN 8 it gets sig value of 0.001. However, of the two models, the 5E learning cycle model is more effective than the project-based learning model. This is based on the class using the 5E learning cycle model obtaining a greater N Gain value than the N Gain value in a class that uses a higher grade in the class compared to a class that uses a project-based learning model and a scientific approach.

The 5E learning cycle model is more effective in increasing creative thinking skills compared to the project-based learning model and the scientific approach because each stage in the 5E learning cycle model supports students more in developing creative thinking skills than other learning models. The 5E learning cycle model allows students to express ideas to solve the problems presented in learning to create a learning environment that is conducive to stimulating creative thinking abilities  [12].

The 5E learning cycle model consists of stages of engage, explore, explain, elaborate, and evaluate [13], [14]. At the engage stage, the teacher presents the phenomenon of daily life that will provoke student curiosity. In the matter of the immune system, the teacher presents the phenomenon of HIV that occurs in Indonesia as well as other disorders of the immune system. Presentation of phenomena can train fluency in conveying various opinions and questions relating to the phenomenon. This is in accordance with the opinion [12] that the stages of engaging can train students' fluency in thinking and imagining. In the explore phase, students conduct an investigation related to the phenomenon. Students are asked to investigate the relationship of a disease to the factors that influence it by conducting a literature study. In the explain stage students explain the findings obtained from the results of the investigation. In the elaborate stage, students apply the concepts they have acquired to new situations. The problems presented at the elaborate stage stimulate students to think of many solutions (fluency), look for various appropriate solutions (flexibility), and find new solutions (originality) so that the ability to think creatively can increase. This is consistent with the opinion [6] that the elaborate stage facilitates students to improve their ability to think creatively on aspects of originality, flexibility, and fluency. At the evaluate stage, students and teachers evaluate the learning process that has been done.

When compared with the control class that uses a scientific approach, the project-based learning model is more effective in improving creative thinking skills because the project-based learning model can stimulate students to think of various ways to solve problems. This is in accordance with opinions [15] project-based learning trains students in asking questions (fluency), thinking of different ways to solve problems (flexibility), thinking about things that are not thought of by others (originality) to solve problems. Project-based learning model can train students in analyzing problems so as to produce ideas, and apply these ideas in making projects [16].

When viewed from the schools used, namely SMAN 1 and SMAN 8, the group of students at SMAN 1 has better creative thinking abilities than the group of students at SMAN 8. It is based on the sig value of SMAN 1 which is smaller than the sig value of SMAN 8. Besides that, based on the value of N Gain, the group of students in SMAN 1 get a higher N-Gain value than the group of students in SMAN 8. That is because students of SMAN 1 have greater enthusiasm and are serious when following the learning process compared to the group of students SMAN 8. One of the factors of learning success is students' interest in learning [17]. The better the learning process is carried out, the better the learning outcomes obtained.

V. Conclusion
Based on the results of the study it can be concluded that: (1) the 5E learning cycle model and the project-based learning model are effective in enhancing creative thinking abilities (2) The 5E learning cycle model is more effective in improving creative thinking skills compared to the project-based learning model and scientific approach. (3) The group of students of SMAN 1 can think creatively better than the group of students of SMAN 8. 
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