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Abstract
Environmental consciousness is a major theme of almost all global and local deliberations and discussions in today’s time.  Environmental education is also an integral part of education at all levels of schooling in India. However, there are still some gaps reflected in the attitude of Indian student in regard to environmental awareness and sensitivity.
	In India, on the recommendation of NCF-2005 environmental education is being taught through infusion approach with other school subjects rather than a separate discipline at school level. For this purpose the text books of almost all disciplines reflects the concern for environmental education wherever is possible. The infusion method suggests the interlinking of environmental awareness/attitude /skills etc with the text of any discipline, whatever and whenever it is possible. For this teachers are required to be imparted training in such a way that they can easily relate the topics /concepts of science with environment. The teachers should be able to generate the required awareness related to environment amongst the students. In turn student can reflect environmental sensitivity and can relate the local/global environmental issues with the text being taught. Pedagogically also, it is essential because excitement in learning comes only where the importance of the subject to real life problems is pointed out during teaching.  
As secondary stage of schooling is an important stage in the sense that many of the students may not continue their education after this stage. With this reference this paper tries to analyse the transactional strategies being used by science teachers at secondary stage. Further, the paper suggests some guidelines for teachers also to incorporate the SDGs with routine classrooms transactions. 
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Introduction: Environmental consciousness is a major theme of almost all global and local deliberations and discussions in today’s time. Environmental education is also an integral part of education at all levels of schooling. As per the guidelines of Hon’ble Supreme Court of India, the environmental education is a compulsory subject in schools.  Apart from this, some topics pertaining to environmental education are the part and parcel of every discipline at school level. However, there are still some gaps reflected in the attitude of our student in regard to environmental awareness and sensitivity.
Not only this, preparation of the students to meet real life challenges is one of the many aims of formal school education programme. The challenge ahead is to inculcate the environmental friendly practices and attitude amongst our students so that they can cope up with rapid changing environmental conditions. For this reason also it has becomes essential to incorporate environmental education components with all subjects at school level. 
	NCF-2005 recommends that environmental education should be taught through infusion approach with other school subjects rather than a separate discipline at school level. For this purpose almost all text books reflects the concern for environmental education wherever is possible. Science text books also incorporate the chapters which generate the awareness and attitude toward the environment and environmental conservation. The class 9th & 10th science text books of M P state board include chapters which are directly related with environment. There are many other chapters in these books where the environmental concerns are reflected along with the science concepts.
	In spite of all these inclusions, still there is a lot which needs to be reflected in the practices of our students for the healthy and happy life. School teachers are expected to take lead for this purpose. With this reference the present study tries to analyse the transactional strategies being adopted by the teachers in routine science class rooms at secondary stage.
· Objective -To analyze the transactional strategies with regard to Environmental Education concepts being practiced by science teachers in routine classroom teaching
· Variable   -environmental concepts infused in the science text books. 
· Sample – 50 science teachers teaching science at secondary stage of Govt schools.
· Tool - A questionnaire to collect the responses of science teachers. 
Result and analysis: A questionnaire containing ten questions was prepared in order to seek information in regard to transactional strategies used by the teachers during science teaching at secondary level. Item wise questions were taken up and analyzed. A summary of the teacher's response in this regard is presented herewith:
Question 1.  In order to involve environmental issues with science teaching which of the following strategies you use?
I. Discussion
II. Project work
III. Activity
IV. Field Trip
V. Experiment
VI. Demonstration
VII. Discussion with resource person
VIII. Group Discussion
IX. Brain storming
X. Role Play
XI. Quiz
XII. Games
XIII. Portfolios
XIV. Reflective Diaries
XV. Use of ICT
XVI. Use of any other resource
XVII. Any other method
Apart from the traditional methodology majority (almost 100%) of teachers use discussion and group discussion method for teaching science at secondary level. Project work is also used by 50 % of teachers. Field trip as a way to incorporate environmental issues with science teaching is also used by 40 % teachers.  It has come to know by the discussion with the teachers that activities are being conducted by the teachers for science but environmental issues are not touched upon during activities. Same situation lies with the demonstration also. Demonstrations made by the teacher hardly incorporate the issues of environment. Very less percentage of teacher (2%) mention that the brain storming and role play is being used to incorporate the environmental issues. Quiz and games are also used by about 10% of teachers as pedagogy of infusion. None of the teacher mentions that they use reflective diaries and portfolios as pedagogy for secondary stage science teaching. ICT is also used by some of the teachers (10%) for incorporate environmental issues with the science teaching at secondary stage. Discussion with the resources person and use of any other material as teaching aid is also not mentioned by any of the respondent teacher. 
In a nut shell, it is reflected from the responses of the teachers that in general the traditional chalk and talk method is being used by the majority of the teachers for transaction of science concepts and to incorporate the environmental issues with science teaching. 

Graph 1. Teacher’s responses with regard to transactional strategies being used by teachers to incorporate environmental concepts with science content
Question 2. Do you pay attention to the environmental issues / problems while teaching science at secondary level? If yes, provide three examples. If no, please provide the reason. 
In order to response this question about 50% of teachers gives examples. Majority of the examples includes the concepts from the topics directly related to environment. For example, air pollution, water pollution, energy, biodiversity etc. 
About 50% of the teachers do not mention any of the examples. Majority of them also does not give any reason and some of them mention that they have not been given any training in this regard. 


Graph 2.  Teacher’s responses with regard to examples of environmental issues / problems those are paid attention while teaching science at secondary level?

Question 3. what do you do in your school in order to make them aware about the environment and develop attitude related to environment amongst students? Provide some examples.
Almost 78% teachers mention about tree plantation in the school premise, some competitions on the topics related to environment. About 25% teachers mention about nature club activities also. Some 60% of them mention that they make them aware about some of the issues along with the content wherever is possible.  

Graph 3. Teacher’s responses with regard to examples of activities being conducted to make students aware about environmental education components
Question 4 Do you discuss local environmental issues while teaching science at secondary stage? If yes, please provide at least two examples. If no, please specify reasons.
Almost 100% teachers mention that they discuss about local environmental issues during science teaching. Majority of the teachers mention water pollution at city lack as an example. Over growth of water plant species (jalkumbhi) also have been mentioned by most of the teachers. Rural teachers mention about soil pollution, increased use of pesticides and their ill effects on soil. About 60 % of teachers mention about air pollution also. Some teachers (about 30%) mention about decreased level of ground water in the city area. 


Graph 4. Teacher’s responses with regard to examples of local environmental issues discussed during science teaching
Question 5 List out at least two activities you conduct in order to increase student's participation for  environmental conservation? If you do not conduct any activity please specify the reasons.
Almost all teachers (100%) mention about tree plantation as one of the major activity to increase student's participation for environmental conservation. Celebration of 'Van Mahotsave' in the month of July is another activity which involves students at large. Around 80% teachers mention about it. 40% teachers mention that the development of vermi compost plant is also one activity ensures the students participation. Apart from this school campus cleaning programme involves students as mentiond by 90% of the teachers. 







Graph 5. Teacher’s responses with regard to Activities conducted in order to increase student's participation for  for  environmental conservation

Question 6 Do you discuss about legal provisions with regard to conservation of natural wealth (eg wild life, water, air soil etc) in the class while teaching of science at secondary level? Please provide two examples.
Only 20% of the teachers mention that they discuss about legal provisions during classroom teaching of science. Moreover this includes conservation of forests, trees, wild animals etc. Majority of the teachers mention that the content of science does not provide scope for doing so.




Graph 6. Teacher’s responses with regard to discussion  about legal provisions with regard to conservation of natural wealth (eg wild life, water, air soil etc) in the class while teaching of science.


Question 7 What difficulties you face while incorporating the environmental issues with science teaching. Please provide details.
This question was responded by almost all teachers in the similar manner. Teachers mention that the curriculum load of science hardly provides any oppourtunities for infusion of environmental issues. They further mention that the concepts of science can be easily related with the society but difficult to relate with the environmental issues. Some teachers (about 40%) mention that they are not capable of doing so and they have no idea that what way the infusion should be carried out in the class room while teaching of science. 







Graph 7. Teacher’s responses with regard to difficulties faced while incorporating the environmental issues with science teaching.

Question 8 Please provide your suggestions in order to overcome these difficulties.
Almost 90% teachers mention that they need proper training for this purpose. Some of the teachers mention that the idea of infusing environmental education with science is not good. They advocate for the seperate classes for the environmental education as in their opinion infusion leades to the dilution of the science subject.
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Graph 8. Teacher’s responses with regard to suggestions in order to overcome the difficulties related to infusion.
Question 9 What all environmental issues related to daily life you discuss in the class? Please provide examples.
Global warming and pollution are the topics those are mentioned by 80% of the teachers as the responce of this question. About 30% of teachers mentioned about climate change issues. Organic food and GMC is mentioned by 20% of teachers. 20% of teachers also mentioned about vegetarian and non vegetarian diet related issues. 







Graph 9. Teacher’s responses with regard to examples of  environmental issues related to daily life discussed  during science teaching.



Question 10 Please identify the places where issues related to environment can be incorporated with science teaching. Please specify the content and concept.
Apart from the existing chapters related to environmental issues / problems, the majority of the teachers are in the opinion that incorporating the environmental related issues with the existing content may dilute the science in it. Still some of the teachers suggested that the some of the places may have the possibility to incorporate the environmental issues related content with science teaching.







Graph 10. Teacher’s responses with regard to the science content where issues related to environment can be incorporated with science teaching.


Conclusion: As the outcomes of the study and the interaction with the teachers reflects that some of the teachers try their level best to incorporate local and global environmental issues with the teaching of science. This sprit can be further strengthen if a proper thought is given to this idea of infusion and if  proper training programmes are organized for the teachers.
Another important task can be carried out while text book writing for this stage. There should be proper planning so as to which issue / problem related to environment would become the part of which subject. A well planed scheme will be helpful to avoid the duplication of the same environmental education concept into the different subjects. This is the way the verity of environmental education related concepts can be incorporated at secondary stage without increasing the curriculum load. 
In order to infuse the environmental education with science, the following concerns may be included during routine classroom transactions-
1. Focus on current and local specific environmental issues/situations /concerns. Whenever possible during routine classroom transactions the teachers should focus on current environmental concerns and should try to relate them with their immediate environment, for example- 

· Water saving strategies.
· Clean ups in the school and community.
· Monitoring water quality.
· Visit to zoo or museums.
· Tree plantation and taking care of these adopted trees.
· Preparing displays, information chart.
· Sensitization for avoiding over packaging.

2. Whenever possible interaction between science, technology and environment should be focused. For example while teaching energy, the different sources of energy, non-conventional energy sources, technology used for renewable energy, their cost effectiveness and their positive impacts on environment needs to be discussed.

3. While discussing local specific environmental concern, learners should be given opportunities to clarify their personal stand on the issue.

4. The environmental problems should be related with the science. For their solutions also science should be trusted.

5. Learners should be trained to assess community needs, community resources and community problems.

6. Learners should be exposed to problems solving situations. They should be made aware about environment through simulations, role playing and educational games.

7. The ecological principles should be kept in view while teaching science because science is ultimately a social end ever. Ecological principles are universal and having bearing on social, cultural, economical and political aspects of life. Every teacher must be aware of ecological principles. So that during routine classroom transaction these principles can be infused with the science concepts. According to UNEP these principles enlisted follows: 
1. Interrelatedness within nature.
2. Human as a part of nature
3. Respect for nature and responsibility for its protection.
4. Attitude of harmony and balance towards nature rather than conquest and
           mastery.
5. Diversity of species leading to stability.
6. Conservation of natural wealth.
7. Maintenance and stability and productivity of an economic system.
8. Minimizing pressure on the ecosystem.
There is ample of possibility to incorporate the text related to environmental education in the science textbooks at secondary stage. But at the same time there is a danger of delusion of the basic sprit of the very subject named science. The infusion has to be carryout in such a skilled manner that the spirit of the science teaching is not affected. This a great task on the shoulders of the present generation teachers. For this purpose the teachers need proper training at this stage. The task of imparting training has to carry out in an effect manner by the teacher training institutions like RIEs. Then only we can think about better future. 
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