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Abstract: Methodologically, it is meaningful to use the ecological principles and methods in teaching research to construct the authentic class. Eco-class is composed by teacher, students, events in teaching and environment. Eco-class subject, the relationship of the subject and environment are all contacted each other, which composed an integrated organism. There are three characters of eco-class: integrity, covariation and coexistence and three functions: sustainable development, system specification, growth promotion and the function of nourishment. In order to establish an eco-class to promote the harmonious class and to make the class creation, it is necessary to improve the relationship of the teacher and students, to built friendly class environment, to read the teaching materials creatively, to use the teaching technique appropriately, to balance the mutual development during the teaching process and to improve the evaluation system.  
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Ecology is the scientific study of the relations that living organisms have with respect to each other and their natural environment. From the methodological perspective, it is meaningful to use the ecological principles and methods in teaching research to construct the authentic class. In 1932, Waller, who is an American educational scholar, promoted the term “ecology of class” in The Sociology of Teaching. Since then, many scholars began to discuss the meaning of ecology in education from macro perspective for establishing the framework of eco-class. But few scholars do the research form micro perspective. In order to let the class full of vitality, the article tries to explain the nature and characters of eco-class by micro perspective.
1. Connotation and characteristics of eco-class
1.1 Connotation of eco-class
1.1.1 Explanation of class and ecology

Class can be defined in broad and narrow sense. In broad sense, class can be understood as any places where learning takes place. In narrow sense, class should be limited in the school, and it is the place where the teacher teaches the students, and the students develop in their intelligence and ability. This article will focus on the narrow meaning of class.

Ecology was coined in 1960’s, which referred to the relationship between living organisms and their living environments, as well as the individuals in the environment. Living organisms and environment are the basic elements of ecology. Where there is no living organisms or environment, there is no ecology. The connotation of ecology can not be understand as living organisms who did not live in the environment, and can not be understand as the pure environment where there is no living organisms live in. As a result, ecology can be regarded as integrity of living organism and environment by connection of some relationship.  
1.1.2 Ecology of class

Both the class of broad sense and narrow sense, they are all ecologically. Apart from the natural meaning of ecology and cultural meaning of ecology, there are specific ecological subjects and ecological environment. From the perspective of subject, teacher and students are the ecological subjects. As for the environment, there is objective class ecological environment, derivation class ecological environment and objective class ecological subject. In the ecology of class, there are various links between class ecological subject and class ecological environment, class ecological subject and other class ecological subject, which composes the organic ecosystem. According to the material recycling, energy and information transformation, the elements of the ecology of class interact each other to construct the framework of the class ecology.
1.2 Connotation of eco-class

Eco-class is a class which appeals the class to return toward nature, and it is a class which respect individual. Eco-class is a class which require harmonious and interaction and which is open and creativity as well as sustainable development. Eco-class can be regarded as a place for students’ improvement and teacher development.  Eco-class is an open class full of creativity and personality, which is neither the opposite of the knowledge class, ability class or wisdom class, nor the enemy of the present class; it is the new understanding of curriculum in modern area. Eco-class is the explanation of life view, development view and ecology view of new curriculum, it is the deconstruction and over beyond of the traditional class.
1.2.1 Eco-class is a student-center class

Students are the master of learning，which means that students should be the subject of the class. Student-center education admits that the student should be a thoughtful, conscious, emotional and desirable authentic human being.  The essence of the student-center class is to promote the development of students by designing optimistic modern class and teaching activities. Eco-class requires teacher to follow the four principles. First of all, teacher should focus on all of the students. Secondly, teacher should promote the students’ all-round development. Thirdly, each student should develop their characteristics individually. Fourthly, during the development, the students should base on the sustainable development.

1.2.2 Eco-class is a situational class

Ecology is linked to the environment, so the focus on the ecology is to improve the environment. Philosophically, human being is a person who lives in the environment, which means that human being is person who lives in natural environment, social environment and interpersonal psychological environment. Class is the environment of teacher and student activities, so one of the tasks of the class teaching is to design a learning environment which can help students’ development. Brown and Kleins believed that cognition is based on the situation. Because of the ignorance of the situational function of cognition, traditional education has hindered the students’ development which is one of the educational aims. Eco-class can change this situation by creating teaching situation to transfer the daily activities into class teaching materials, to promote daily life experience up to teaching knowledge. As eco-class focuses the students, it can get to know the living activities of students by searching and seizing the problematic and creative materials, which can become wonderful curriculum materials to construct a situational class. 
1.2.3 Eco-class is an experiential class

B· A· Cyxomjnhcknn said that in order to solidly grasp mathematics, students must learn mathematics with inner creation and experience methods. As a result, the key for learning is to guide the students to learn by experience, to probe by experience, to develop automatically by experience.  The so-called experiential learning is learning through reflection on doing, which is often contrasted with rote or didactic learning. Experiential learning is related to, but not synonymous with, experiential education, action learning, adventure learning, free choice learning, cooperative learning, and service learning. While there are relationships and connections between all these theories of education, importantly they are also separate terms with separate meanings. 

1.2.4 Eco-class is a cooperation class

Class is a group. Group motivation is one of the common ecological phenomena. Cooperation is the basic ecological character. To cooperate in the class is the basic social requirement, so it is the main activity form of knowledge probing and emotion exchanging. Cooperation can not only happen among students, it can also exist between teacher and students. 
1.2.5 Eco-class is a class full of happiness

Happiness is one of the psychical situations. To feel happiness during the experiential learning is both the goal of educational aims and educational processes. Happiness can emerge when they succeed during their creation. Happiness can also come from the acceptance by the group. There are four function of the happiness in eco-class: to meet the need of curious, to meet the need of amusement, to meet the requirement of success and to meet the need of being loved. Eco-class requires the teacher to establish a happy and relax classroom environment to help students to merge into the class. As a result, the teaching process can be perfect by meeting the requirement of students’ psychological need.

1.3 Characteristics of eco-class

There are three characters of integrity, covariation and coexistence.

1.3.1 Integrity

Eco-class is the integrity of different elements which are linked naturally. First, subjects of eco-class and environment of eco-class is an organic integrity. According to teaching and learning, the subjects of eco-class will change his knowledge structure and cognitive ability. The degree of changeability depends heavily on the nature of teaching materials, as well as the way to use the teaching materials. Second, eco-class is an integrity organism of the interaction among subjects of eco-class. While teacher fosters the students, the students will change the teachers as well.

1.3.2 Covariation

The elements of eco-class will interact each other. One element change will let the other element covariate as well. Ketcham’s investigation showed that the change of the color in the classroom will affect the effect of learning significantly. In eco-class, the emotion of teacher and students will covariate too. If the teacher presents the class enthusiastically, the students will be encouraged in the class. On the other hand, if the students’ spirit is listlessness, the teacher will also be covariate into lower energy during the class. 

1.3.3 Coexistence

As for existed form, teacher and students coexistence in the same eco-class, which means teacher’s existence rely heavily on the existence of students. For example, the value of teacher partly depends on the development of students. Without the development of students, it is impossible to realize teacher’s value. That’s means if there is no development of students, the teaching activity will have none sense. There are two forms of coexistence: mutualism and parasitism. Mutualism is a positive reciprocal relationship between two species. Through this relationship both species enhance their survival, growth or fitness. To a certain extent the relationship is more a reciprocal exploitation rather than a cooperative effort on the part of the individuals involved. In short, mutualism refers both organisms benefit. Parasitism is a type of symbiotic relationship between organisms of different species where one organism, the parasite, benefits at the expense of the other, the host. On the other hand, Parasitism refers that one organism benefits and the other one is harmed

In a word, eco-class is a harmonious class which appeals the class to return toward nature. Eco-class is a creative class which respect individual. Eco-class is an integrated, opened and developing class as well. In the ecological chains, environment, teacher and students and curriculum interact each other to transfer and change the materials and information. During the transfer and change, the class will appear its powerful life force and jumps to be the new hot spotting of the field. 

2 Structures and functions of eco-class
The structures and functions of eco-class are interrelated and causal, so the functions of eco-class can be powerfully disclosed through studying the structures of eco-class. Therefore, eco-class can be studied by making use of structural ideas and methods, so it is the structure of eco-class set up as a research object and a research field.

2.1 The structures of eco-class
2.1.1 The formative dimensions of eco-class
Teachers, students, and classroom environment are the basic formative elements of eco-class, and the ways of them interacting in are what is discussed about eco-class. Among these three elements, the classroom environment is a combined notion, as in a special context the teachers and the students are part of it. The elements of the classroom environment are an important research content of classroom environment. Classroom environment consists of three aspects at least, that is, physical environment, institutional and cultural environment and spiritual environment, all of which are necessary to construct well-structured eco-class. Perfect physical environment is the basis of nice eco-class; active and healthy spiritual environment is what good eco-class seeks for; institutional environment, between the physical environment and the spiritual environment, emphasizing both science and humanity, guarantees the perfect eco-class, since it directs and regulates society and individuals, indicating rigid rules of social actions

 2.1.2 The essence of the classroom ecologic structures

 Two premises of methodology must be determined before doing research on the structure of eco-class .One is to exploit structural ideas to understand the relationships of classroom ecologic elements through the thinking of relation rather than entity. The other is to utilize the process ideas to disclose the interactions of these elements and understand the classroom in the dynamic view rather than static view. First of all, in the view of relation thinking, the structure of eco-class is not simply added up by teachers, students and classroom environment.  Nor is it to describe or explain the three elements separately to study the structures of eco-class, but to find the internal laws of them with the method of entirety and relations. The relations which the structure discloses are stable and regular ones whose premise is the entirety and relativity of eco-class. The structural relations are mainly represented as intersecting structures, namely, teachers and students interact and develop via the medium of classroom environment. Teachers and students converse and dialogue about a certain problem or some topic and therefore, bring about changes in eco-class. As a result, new eco-class comes into being. Secondly, looking at the classroom ecologic structures in the view of process, the structures do not always stay the same, but change constantly as the ecologic elements change. In this sense, it is consistent with the entirety and relativity. Nevertheless, what is focused on is the changeability rather than stability, if looking at the structure of eco-class from the point of process and dynamic. Thereby, two conclusions can be drawn: one is that the structures of eco-class are represented as two relation structures, that is, the structure of “the relation between teaching and learning” and that of “the relation between teacher and students”; the other is that this structure is a dynamic process rather than a static structure. The essence of the classroom ecologic structures is that it is the structure of the relations between teaching and learning which is dynamically developing and the structure of the relations between teacher and students presenting in the process of teaching and learning. These two structures are the relations between form and content, the former of which is the internal structure of eco-class while the latter is the external structure.

2.1.3 Main types of the structures of eco-class
The structures of eco-class have different expressive forms in practice, and different types of structures have some characteristics in common. According to the differences between the structures of the relation of teaching and learning, the structures of eco-class can be divided into instructional eco-class, constructional eco-class, and co-constructional eco-class. In the context of instructional eco-class, the teacher, as the core of learning, designs tasks for all the students. He always pays attention to what should be informed to the students and the corresponding results. In the context of the constructional ecology, the relation between different elements changes frequently. Its focus is paid on the students and the emphasis is on students’ thoughts and methods.  Students are encouraged to ask each other questions and show their ideas. Co-constructional eco-class is an ideal kind of ecology, in the classroom of which teachers and students are both learners. The focus is on regarding the class as a learning community and the task is to create knowledge and set up the standards of judging knowledge. When they have offered interrelated resources, a wide connection is built among the class, and the connection has an important significance to the connections of the other sources of knowledge in the world.”[5]

The differences in the structures of eco-class implicate not just the changes of the forms of classroom structures but the differences between teaching ideas. Under the background of the globalization nowadays, the teaching ideas of different countries are exchanging with and impacting on each other. We are confronted with the contradictions between tradition and modern, foreign and native, one and multiplicity and how to choose is thorny to deal with. Nevertheless, from the angle of constructing eco-class, richness, multiplicity and diversity are what perfect ecology needs for evolution. So it is not troublesome to face so many types of structures because just owing to these diverse structures, the different functions of the classroom ecologic structures can be brought into play. 

2.2 Functions of eco-class
When faced with such issues as how to improve the classroom efficiency, how to make the classroom more fascinating, and how to make our class much livelier, etc., we are stimulated to seek and explore the good functions of eco-class. Concretely, eco-class holds the following functions：

2.2.1 Functions of keeping sustainable development

The strategy of Sustainable development is one of the important choices of humans. It is a necessary choice of social development as well as a great strategic aim for humans to achieve. The sustainability of individual development mainly contains the following: the harmonious development of mind and body, retaining the curiosity of exploration and the desire for knowledge, enhancing the ability of finding and solving problems in different circumstances, of cooperating and conversing with others and the responsibilities for his nation, motherland, and society. The sustainable development of individuals depends on education, but it is, of course, classes that take the responsibility to realize it. The functions of sustainable development of eco-class are performed in three aspects: the first is to improve the sustainable development of the subject; the second is to facilitate the sustainable development of the classroom itself; the third is to enhance the sustainable development of society.

2.2.2 Functions of regulating the system

Classroom is a small living environment made up of teachers, students and environmental elements. This small environment has a direct impact on teachers and students’ behavior, recognition and moods. As soon as coming into being, the small living environment plays a role in regulating the ecologic subjects in its own right. The system-regulating functions of the ecology contain two connotations. Firstly, eco-class, as a system playing a role, plays an effect mainly on the teachers and students who participate in class, embodying its role of regulating the teachers and students’ actions in affecting their ideas and behaviors deeply. Secondly, eco-class is distinct from the nature ecology in the aspect that good eco-class can’t come into being in itself but needs the combined power of country, society and others as such, representing as their regulating the runners of a school. But, the playing of the role in regulating the system relies on the cultural environment of classroom rules because the classroom rules offer a normative living environment for the classroom ecologic subjects and regulate the subjects’ behavior.

2.2.3 Functions of furthering development

The classroom learning atmosphere is the environmental impetus of eco-class subjects. The interpersonal relationships in classroom and the class community are the social environment for class ecology subjects. Both the environmental impetus and the social environment function as impetus for the classroom individuals.[6] In the classroom as a society and in the course of teaching and learning, interpersonal relationships can be established among the teachers and students and on the basis of the relationships are the class communities built. Once those communities are formed, they will remain relatively stable and become the main ecologic communities. These communities and the teachers and students living in them make up of a kind of ecologic system, which becomes the important environmental factors affecting the growing of the teachers and the students and the carrying out of teaching and learning. The dialogues between teachers and students, actions of teaching and learning, and even the development of the students all happen and come into reality in this ecologic community.  

2.2.4 Functions of nourishing the class subjects 

The aim of constructing eco-class is to create ecologic classroom and the special role of ecologic classroom is to have an active effect on teachers and students. The ecologic classroom plays its role like an eco-park. In this eco-park, important resources are curriculum and teaching materials which fulfill the functions of nourishing teachers and students. On the one hand, the characters of ecologic teaching resources decide on the direction of the development of the ecologic subjects, for example, in ancient China, talents that curriculum and teaching materials whose contents were mainly the Four Books and the Five Classics cultivated were feudal officials serving the feudalistic society. On the other hand, the process in which the classroom ecologic subjects process, deal with, digest and absorb the ecologic teaching materials determines the transformation and the transformative extent of the information and the energy which is contained in the ecologic materials. This process makes the probable value of the teaching materials to develop the students gradually come true.

3. Practical Strategies of Eco-class Construction

Eco-class construction should not only concern its theoretical analysis and framework, but put further emphasis on its practical operation and application. We put forward the following practical strategies on eco-class construction.

3.1 Establishing favorable teacher-student relationship

Favorable teacher-student relationship is the direct factor for harmonious and ecological classroom atmosphere, where students’ enthusiasm in learning will be aroused. In favorable teacher-student relationship, students have respect and trust for teachers and transfer the love for teachers to the subjects they instruct. Teachers’ utilizing their “authority” and disregarding students’ personal dignity will lead to the tension in teacher-student relationship, which goes against student development. What we consider significant for establishing favorable teacher-student relationship is as follows: Firstly, attenuate teacher authority. Teachers should play the more part of “consultant” and “mentor” instead of educating students by “giving orders”. Better give practical guidance to students by “vectoring them”. Secondly, bring into play students’ subjectivity, and establish good inter subjectivity. In previous teaching, teachers stress too much their own subjectivity and ignore that of students. In fact, the establishment of good inter subjectivity among teachers and students requires moderate exerting of both teachers’ and students’ subjectivity. Thirdly，Have respect for students. Psychological research indicates that everyone has the need for respect. Only when students feel the respect and trust from teachers, will they open up their mind to teachers, converse with teachers and exchange ideas with them. Therefore, in some sense, respect for students is the foundation of establishing good learning atmosphere.

3.2 Creating good teaching environments

Teaching environments includes external and internal environments. External environments refer to any possible factors out of the main teaching subjects that impact teaching, e.g. student number, classroom setting, sunlight sufficiency etc. Internal environments refer to teachers as the subject of teaching and internal psychological factors that impact teaching activities, e.g. emotion, attitudes and values. Ecologic classroom is the virtuous circle one, where human and environment have interdependency. In such a class, creation of harmonious, joyful and human environments facilitates students’ personality emancipation in the relaxed and natural atmosphere, herein, fully revealed is life vitality in such a free and enterprising atmosphere. To create good internal environments, teachers should approach students equally, converse and interchange with students. In this communication, teachers are bosom friends of students, wearing the smile, integrating into the students’ inner world of heart. Teachers are friends for student development, who organize the class based on presetting and class generation, brimmed with tolerance, understanding, expectation and appreciation for students. Teachers become learning companions of students, who offer advice and encouragement to them whenever they have difficulties or bewilderments. 

3.3 Interpreting curriculum and teaching materials creatively

Teaching is the process of interaction among teachers and students, teachers and teaching materials and among students and teaching materials as well. From the perspective of ecologic education, teaching materials are not only the “medium” of teacher-student interaction, but should be the “interlocutor”. In such a view, value of knowledge presented in teaching materials is not negated, neither the teaching materials as medium and tools for teacher-student interchange and conversation. What the view emphasizes is that teaching materials are not something negative, passive and static, but something that can positively and initiatively play their roles. Constructivism thinks that learning is not teacher transmitting textbook knowledge to students, but students actively acquiring the meaning of textbook knowledge by apperception. Learners should not be passive receivers of information. On the contrary, they actively acquire the meaning of teaching materials. Only when students acquire the meaning from textbook knowledge, do they grasp the textbook knowledge in a true sense. Undoubtedly, meaning is not acquired from transmission, but constructed initiatively by students themselves. Such construction is essentially completed in the process of student-teacher interaction, student-textbook interaction and student-student interaction. If we look upon the textbook as “the Bible” without interpreting it creatively, we will hurt students’ initiative and motivation, and restrain the development of their ability. Therefore, in classroom teaching, teachers should guide students to interpret teaching materials creatively, to raise their own ideas and generate new meaning from them.

3.4 Using instruction media appropriately

In classroom teaching, appropriate use of instruction media helps enhance students’ perceptual knowledge and text comprehension. New Curriculum advocates full use of and development of instruction media for the sake of creating a perceptual environment for students, so that their perceptual knowledge can be enhanced and they can better comprehend textbooks. However, teaching media cannot be casually used, which will otherwise affect class effect. The following principles should be abode by in selection of instruction media. Firstly, principle of purposiveness. The purpose of teaching is the essential starting point of teaching activities. Selection of any instruction media must comply with and serve for its starting point. Secondly, principle of scientificity. The fundamental purpose of using instruction media is help students learning better. Students as the subject in learning activities have their own traits. Therefore, teachers must know the traits of students’ thinking development when they select media so as to achieve the expected class effect. Thirdly, principle of economy. This requires the balance of cost and effect in the selection. Strive to get the most effect in the least cost, to get students spend fewer time and energy to achieve more knowledge and skills. Fourthly, principle of complementarity. Alternately use more than two kinds of media to complement advantages. Principles of media selection are the basic requirements in selecting and using media. Following these principles, appropriately selecting and wisely using instruction media will help achieve desirable teaching and educational effect.

3.5 Laying emphasis on interaction in teaching process

In traditional classroom teaching, teachers control everything in class, dominating the class while students have few chances to speak in class, and there are even fewer chances for teachers and students to communicate and interact with each other. We confine our understanding to the concept that “teaching is the process of special cognition”, in which the concern is “still the knowledge increase”. [7] Disguisedly, teaching process is equated with knowledge transmission and teacher-student relationship is simplifies as that of “teaching” and “learning”. Teaching seems the storing behavior, where teachers become depositors and students as safeguards. Teachers, instead of interchanging with students, speak out their own opinions, let students patiently receive, remember and constantly store information, as a result, teaching becomes a static, lifeless and predictable activity. Eco-class holds that cramming method in teaching should be broken. Teaching should help arouse students’ subject consciousness, positivity, initiative, and participation, in the environment of which, teachers interact with students and students interact with one another. Such interaction is accomplished through language communication, information exchange and spiritual contact. In the way of conversation, question and answer, discussion, and cooperative learning, teachers bring students’ thinking ability into full play, turning the teaching process into the process of teacher-student active interchange and common development, where students, through the interchange, gradually realize the deep meaning of teaching contents, relationship between the individual and others, grasp interpersonal communication skills. In this sense, an interactive and dynamic class atmosphere is shaped. 
3.6 Improving the teaching assessment system

Assessment is not the objective of teaching, but a means to promote student development. To assess students preferably and promote their development, it is necessary to improve the teaching assessment system to make it play its due role. The following should be adhered to. First, assessment subjects should be diversified. Assessment is not just the task of teachers, and students should be encouraged to participate in it and become the subject of assessment. Second, means and forms of assessment should be pluralized. Generally, “objectives of knowledge and skills” to some degree can be reflected through exam score, while “procedural objectives” can not possibly be reflected by scores. Therefore, teachers should observe students in class, create opportunities for students to tale part in teaching activities so as to assess them objectively and justly. If students do well in class, teachers may use affirmative comments in class. What’s more, other forms like portfolio assessment can be used as well. Thirdly, contents of assessment should be comprehensive. Learning is not a single cognitive activity. Actually, it involves learners’ emotion, attitudes and values. At present, a number of schools in our country view exams as the main, and even the only means to assess students, and fit the quantitative results into one of the moral, intellectual, physical and aesthetic domains, which can not reflect all around development of students. To better such assessment system and promote students’ all around development, it is a must to implement comprehensive quality assessment. 
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