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Abstract–The materials taught for the students must be suitable with their development level. It aimed to make the materials can be completely accepted by the students. Here, biology was a living knowledge materials that contained various aspects, and one of them is evolution aspects. This study was the development of learning continuum to arrange the curriculum especially for evolution aspects. The objective of this study was to develop the learning continuum toward the evolution aspects of specific pedagogical materials targeted to the elementary students and high school students based on the characteristics of the materials and the students’ development.  The experts, however, were the lecturers of Biology Education as the respondents to be asked their opinions about the learning continuum of evolution aspects materials. The method used was survey by giving the questionnaire to the convenience sample. This research was done in the state university and private university in Yogyakarta, Central Java, West Java, and East Java on March to May in 2019. The respondents were 85 lecturers of Biology Education. The data were gathered through questionnaire that was already validated from the constructed validity aspects and the experts’ judgment. The data, then were analyzed by using descriptive analysis technique. The results showed that almost all of the experts stated that the evolution aspects materials were dominantly taught in the twelfth grade. Only did few of them give the opinion that these materials were taught in the eleventh grade. Certainly, it could be concluded that the evolution aspects materials were started to be taught in the ninth grade of Junior High School thus it would be continued in the twelfth grade of Senior High School with the different level and complex scope of materials. The higher level of education they achieved, the higher cognitive level they must be understood. 
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I. INTRODUCTION

A good learning system refers to basic and secondary education process standard[1], which are also the scope of the curriculum. The curriculum is a set of plans and rules about the objectives, contents, and learning materials and the techniques that are used as the manual in the implementation of teaching and learning activities to achieve certain education objectives[2]. The curriculum regulates all forms of educational design that contain syllabus, core competencies, basic competencies and others. Sure all of them must be integrated and have integrity for the running of a good education system. The curriculum must develop according to the times. Curriculum development must pay attention to various things including teaching material or content and the development of students. Teaching material is one of the aspects of the determination and formulation that comes from the content standards that serve as the achievement of graduate competencies. Content aspects of material content become the main problems that have been contained in the content standards so that the substance of the national curriculum sometimes occurs discrepancies. Based on the field there are teaching materials that are found to be overlapping, which of course has not taken into account the characteristics, breadth, and depth of the material that must be adapted to continuous learning (learning continuum). The process of curriculum development if constantly not paying attention to the importance of sustainable material at each level will make the learning process ineffective. For this reason, it is very necessary to refer to the formulation of a grid in the form of functional learning continuum as a learning target [3] [4] [5]. Learning continuum must pay attention to three main elements, namely depth of material (easy and difficult); material characteristics (concrete-abstract); and the breadth of the material (simple-complex) so that learning becomes effective in accordance with the development of student.
According to Santrock, development is a pattern of biological, cognitive, and socioemotional changes that begin at conception and throughout the life span [6]. Meanwhile, according to Rice Hurlock, individual development is a pattern of movement or change that dynamically starts from conception or conception and continues throughout the human life cycle due to maturity and experience [7], and according to Slavin development is the process of how individuals grow, adapt, and change according to experiences gained throughout life in the form of physical, mental, socio-emotional, cognitive or thinking abilities, and language development. Development is a combination that goes in harmony between growth and also the ability of individuals both physical and thought development [8]. One of the stages of development from children to adulthood is the development of cognitive processes [9].
Piaget's cognitive development theory suggests that human cognitive development has four phases ranging from birth to adulthood namely: the sensorimotor stage (0-2 years), babies born with a number of congenital reflexes as well as encouragement to explore his world. This stage is the beginning of human cognitive development. This stage is the formation of a permanent concept and the progress of forming a reflex behavior is arranged into the appropriate behavior. The pre-operational stage (age 2-7 year), which is the stage indicating that humans have been able to use symbols to know certain objects and to think selfish and centered with themselves/individualist. Concrete operational phase (age 7-11 year), this stage shows that humans have been able to think logically, not egocentric, think not individualist, able to know about the real concept. The formal operational stage (age 11 year-adult), which is the stage in which humans are able to think about abstract concepts, using symbols, and solving problems using systematic experiments [8, 10, 11, 12, 13].
Evolution is one of the aspects in biology materials that is important to be analyzed its contents. To analyze the contents involves the practitioners that consist of stakeholders, teachers, and headmasters. The practitioners (stakeholders, teachers, and headmasters) as the people who are very close with the students must give the different opinions regarding with the contents in the evolution aspects materials. Almost all teachers must follow the curriculum [14]. The things that becomes the problem if the evolution aspects materials that are taught are not suitable with the students’ development, so it hampers their progress continuously in their learning process.
Besides, the practitioners of the biology education experts have to take into account to see the correlation of the materials that are taught in the school through their opinions, so they can start to arrange the materials’ grids well in order to make the materials be continuity. 

II. Metode 
This research is a descriptive analysis by using survey method to gather the data about the experts’ opinions of biology education toward the competency level of the students and the pedagogic materials of evolution aspects for the students of elementary school and high school. This research is done in five provinces that are West Java, Jakarta, Central Java, Yogyakarta, and East Java where it starts in the end of 2018 until the beginning of 2019. The biology education experts are the lecturers of biology education that become the sample respondents from five provinces. The total sample respondents are 85 people that spread out in the public universities and private universities. The technique that is used to get the samples of convenience, meaning that samples are chosen because they are easily obtained[15], whereas the variables in this research are the presentation of concepts arrangement (learning continuum) from the specific pedagogic materials of evolution aspects and competency level. The data is gathered by using questionnaire about the students’ competency level and the specific pedagogic materials of the aspects in life in the natural science lesson and biology lesson that are arranged by Bambang Subali and team in 2016[16]. The coefficient was validated through the Forum Grup Discussion (FGD) from the validation team consisting of 3 UNY lecturers and 5 UNS lecturers. Assessing value in receiving percentages If choosing an expert chooses sub-aspects of certain material in (example: class X; cognitive level C2), then given a score of 1, but if not choosing to get class X with cognitive level C2 then choose score 0. The percentage is obtained by adding up the scores are then converted to a percentage. 
Each aspect that supports aspects of sub-aspects and sub-aspects of children, so as to produce a percentage in the form of a percentage, for example in children sub-aspects of human adaptation the percentage of expert experts involves between 18-22%, which discusses about children sub-aspects of material that exist in aspects human adaptation there are 18-22% of experts accepted in class IX with cognitive level C2 (understanding) and class XII with cognitive level C3 (applying). Continuous learning is chosen by analyzing each expert's opinion by considering the cognitive level, breadth, advanced pegagogic material on specific aspects of genetics and student development.

III. Result and discussions
Based on the BSCS scope, when the evolution  materials are taught from the easy to difficult materials, they have to be started from the concrete objects such as animals and plants with biome organization level to the individual one then go forward to the abstract objects and the organization level of organ system until abstract molecules [17]. The experts’ opinions gathered are various, however, some of them have similar opinion and others say different opinion. The experts’ opinions that frequently turn up will become the modus for each sub-aspects of evolution. The result shows that the modus gathered from each sub-aspects evolution is various.  It can be seen from the table below about the experts’ modus.

Table 1. Percentage Result from the Experts’ Opinions of Biology Education
	No
	Evolution aspects
	Biology education experts’ opinions 

	
	
	Modus %
	Kls/LK

	1
	Adaptasion
	 
	 

	
	a. human adaptation
	18-22
	9/C2; 12/C3

	
	b. animal adaptation
	20
	12/C3

	
	c. plant adaptation
	21-22
	9/C2

	2
	natural selection
	 
	

	
	a. Factors that influence natural selection
	24-32 
	9/C2 ; 12/C2

	
	b. Impact of natural selection
	 44-45
	12/C2

	3
	Evolusion
	 
	 

	
	a. Theory of the formation of the earth
	53-55 
	12/C2 

	
	b. Theory of  the origin of life
	 56-60
	12/C2 

	
	c. Theory of  the origin of life others
	56-62 
	12/C2 

	
	d. Theory evolution
	 55-68
	12/C2  

	
	e. various aspects of evolution
	61-68 
	12/C2  

	
	f. evolution mechanism
	49-62 
	12/C2 

	
	g. speciation
	 42
	12/C2 

	
	h. evolution guidance
	 60-68
	12/C2 

	
	i. human evolution
	60 
	 12/C2

	
	j. animal evolution
	58-64 
	 12/C2

	
	k. plant evolution
	44
	12/C2

	
	l. fungi-virus evolution
	60
	12/C2

	
	m. theory of evolutionary tendencies
	 55-59
	 12/C2


Kls: Class  
LK: Level Cognitif
                   

Biology education expert opinions as much as 18-22% in the mode of child sub-aspects of human adaptation in class IX with cognitive level C2 and class XII with cognitive level C3. In children the sub-aspect of animal adaptation as much as 20% experts consider class XII with a C3 level. In sub-aspect children plant adaptation is 21-22%. In children sub-aspects, the factors that influence natural selection as much as 24-32%, experts agree in class IX with cognitive level C2 and class XII with cognitive level C2. In children sub-aspects that impact of natural selection as much as 44-45% of experts approve the selection of class XII with a C2 level. In children the sub-aspects of the theory of the formation of the earth as much as 53-55% of experts agree in class XII with C2 level. In children sub-aspects of the origin of life as much as 56-60% are approved in class XII with C2 level. In the sub-aspects of the theory of the origin of other life as much as 56-62% is approved in class XII with C2 cognitive level. In children the sub-aspect of the theory of evolution as much as 55-68% argues taught in class XII with cognitive level C2. In children, various aspects of evolution as many as 61-68% thought that they were taught in class XII with cognitive level C2. in children sub-aspects of the evolution mechanism 49-62% are taught in ekals XII with cognitive level C2. In the sub-aspect of speciation as many as 42% thought that it was taught in class XII with cognitive level C2. In children the sub-aspect of evolutionary guidance as much as 60-68% believes taught in class XII with cognitive level C2. In children sub-aspects of human evolution as many as 60% think taught in class XII with cognitive level C2. In children sub-aspects of human evolution as many as 60% think taught in class XII with cognitive level C2. In children the sub-aspect of animal evolution (animalia) as many as 58-64% think taught in class XII with cognitive level C2. In children the evolutionary sub-aspects of plants as much as 44% think taught in class XII with cognitive level C2. 60% of fungi-virus evolution sub-aspects think that they are taught in class XII with cognitive level C2. In children the sub-aspects of the theory of evolutionary tendencies as much as 55-59% think taught in class XII with cognitive level C2. 
Viewed as a whole from the sub-aspects of adaptation to the evolution of the opinion mode of biology education experts there are taught in class IX or class XII. Different opinions of biology education experts are influenced by factors of ideology, competence and experience in teaching as well as insights about the curriculum [14]. The curriculum in Indonesia itself has implemented a curriculum spiral model, in which every subject matter will be sustainable between school levels [14,18]. Burner argues "if the understanding of the number, size, and probability is considered very important in the pursuit of science, then instruction in subjects must begin intellectually honestly and as early as possible in a manner consistent with the child's thought form. Let the topic be developed again in the next class "[19]. This of course also applies to the subject of evolutionary biology, where if evolutionary material is considered important then it should be introduced as early as possible to students by consistently looking at students' thought forms of development. In presenting the material, teachers must understand exactly what has been able to be accepted and which have not been able to be accepted by students. Of course the teacher must see the development of their students. Evolutionary material is taught from simple to complex, concrete to abstract and of course increases with the level of education. The higher the level of education, the greater the breadth of the material and its depth, as well as the concepts built by students also increase because the initial material becomes the basis for students to find the next concept [20, 21].
If seen in table.1 overall the average material sub-aspects of evolution starting from the sub-aspect of adaptation to evolution are taught in class XII with a cognitive level of C2 (understanding). This is in accordance with the decision of the minister of education and culture of the Republic of Indonesia No. 37 of 2018 that for the evolution of high school (high school), starting to be taught in class XII [22]. Material evolution in class IX and class XII is basically repetitive (repetition of matter), it's just that the level of depth and complexity is higher in class XII [23, 24, 25]. In its implementation applying a learning continuum on evolutionary material is a solution to make students more focused in understanding the lesson. The learning continuum of the genetics aspects will be shown in the table below.   


Table 2. The learning continuum grillwork of evolution  aspects materials
	No
	Evolution aspects
	Elementary School
	Junior High School
	Senior High Shcool
	Competency level

	
	
	I-VI
	VII-IX
	X
	XI
	XII
	C1
	C2
	C3
	C
4
	C5
	C6

	1
	Adaptasion
	
	
	
	
	
	
	
	
	
	
	

	
	a. human adaptation
	-
	√(IX)
	-
	-
	√
	-
	√
	√
	-
	-
	-

	
	b. animal adaptation
	-
	-
	-
	-
	√

	-
	-

	√
	-
	-
	-

	
	c. plant adaptation
	-
	√(IX)
	-
	-
	-

	-
	√

	-
	-
	-
	-

	2
	natural selection
	
	
	
	
	
	
	
	
	
	
	

	
	a. Factors that influence natural selection
	-
	√ (IX)
	-
	-
	√
	-
	√
	-
	-
	-
	-

	
	b. Impact of natural selection
	-
	-
	-
	-
	√
	-
	√
	-
	-
	-
	-

	3
	Evolusion
	
	
	
	
	
	
	
	
	
	
	

	
	a. Theory of the formation of the earth
	-
	-
	-
	-
	√
	-
	√
	-
	-
	-
	-

	
	b. Theory of  the origin of life
	-
	-
	-
	-
	√
	-
	√
	-
	-
	-
	-

	
	c. Theory of  the origin of life others
	-
	-
	-
	-
	√
	-
	√
	-
	-
	-
	-

	
	d. Theory evolution
	-
	-
	-
	-
	√
	-
	√
	-
	-
	-
	-

	
	e. various aspects of evolution
	-
	-
	-
	-
	√
	-
	√
	-
	-
	-
	-

	
	f. evolution mechanism
	-
	-
	-
	-
	√
	-
	√
	-
	-
	-
	-

	
	g. speciation
	-
	-
	-
	-
	√
	-
	√
	-
	-
	-
	-

	
	h. evolution guidance
	-
	-
	-
	-
	√
	-
	√
	-
	-
	-
	-

	
	i. human evolution
	-
	-
	-
	-
	√
	-
	√
	-
	-
	-
	-

	
	j. animal evolution
	-
	-
	-
	-
	√
	-
	√
	-
	-
	-
	-

	
	k. plant evolution
	-
	-
	-
	-
	√
	-
	√
	-
	-
	-
	-

	
	l. fungi-virus evolution
	-
	-
	-
	-
	√
	-
	√
	-
	-
	-
	-

	
	m. theory of evolutionary tendencies
	-
	-
	-
	-
	√
	-
	√
	-
	-
	-
	-




Based on Table 2 above, it can be concluded that learning continuum is in line with the experts’ opinions of biology education. The teacher is one of the practitioners in the field of education that can implement the learning continuum grillwork in the teaching and learning process in the pedagogic materials of the evolution  aspects especially. In the evolution aspects materials, the cognitive process of the students achieves in the C3 level (applying). It does not mean that all presented materials in the learning process only focuses on the cognitive scope of C3 (applying), but it also includes the cognitive scope of C1 (remembering) and C2 (understanding). The lower level of cognitive process will be mastered by the students if the higher level of cognitive process is already fulfilled by them.
The example of this case happens in the sub-aspects materials of the human adaptation  that are already learnt in the twelfth grade with C3 level. The students that get the materials of C3 level automatically can understand and do the materials of  cognitive process with the level above it such as C2 (understanding) and C1 (remembering). As the practitioners, the teachers are able to implement the learning continuum grillwork in the field to be tried out as action research. So that, it can be seen the differences of mastering materials from the students in teaching and learning process.

IV. Conclusion
Learning continuum specific pedagogical material aspects of evolution is the final result of the study. Based on the results and discussion of the opinions of biology education experts as a whole, a learning continuum grid is obtained which contains aspects of evolutionary material taught in junior high school (SMP) in class IX with cognitive levels C2 (understanding) and in senior high school (high school) in class XII with cognitive level C2 (understanding), and C3 (applying). The higher the school level, the more cognitive levels an student must obtain.
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