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Abstract
	The core knowledge of science forms an internally consistent structure in the curriculum. Also, since science supports to understand and explain natural phenomena like water cycle, evaporation, condensation precipitation etc., it necessarily has to be consistent with whatever information available about the natural phenomena. A new information is accepted only if it does not disturb this consistency. If it does, then, either it is rejected as invalid or it creates a dissonance within the structure which may lead to a structural reorganization. Such re-organization can be implanted to the minds of the students through new teaching and learning strategies, like storytelling, discussion, experimentation, problem solving etc. Most of the children are interested in hearing stories. Stories rejuvenate not only the minds of the students but teachers too.   Here, the investigators have adopted storytelling as strategy for understanding the concept of science. The above strategy is recommended by the UNESCO for sustainable development. This strategy helps the student to develop a wide range of skill, values, and knowledge about science which in turn help the students to improve their cognitive level. The investigators have chosen the students of 5th standard for the implementation of this strategy. Here, the investigators have selected the process of distillation as a topic to understand, and provide a platform to the students to relate stories which are relevant to the contextual situation based on the usage of distillation process and understand the concept of science in a fruitful way. Students enjoyed this method of study which is remarkably different from the normal strategies of learning. The achievement test given to the students were statistically analyzed. Results of such analysis confirmed that the method is very useful and could be adopted as teaching and learning strategy for the sustainable development. 
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Introduction
Sustainability is the development that meets the needs of the present without compromising the ability of future generations to meet their own needs. [Brundtland report 1987, United Nations General Assembly, 1987, p. 43].
 Education for Sustainable Development allows every human being to acquire the knowledge, skills, attitudes and values necessary to shape a sustainable future and consequently promotes competencies like critical thinking, decisions making in a collaborative way. The aim of United Nations Decade of Education for Sustainable development is promote and integration of education for sustainable development into the educational strategies and action plans at all levels and sectors of education in all countries. UNESCO has  adopted several teaching learning strategies for sustainable development of education like enquiry learning, value learning, problem solving, storytelling etc. Story telling is used as a strategy  of teaching  environmental issues and  sustainable development.(TESS India)
In the present work, Investigators  have adopted story telling as a teaching and learning strategy because it is through stories told by elders promote learning right from our childhood. A good story is not only entertaining but also is capable of holding students attention while they learn important concepts, attitudes and skills. For this, story teller should have good memory and visualization skills and use these skills to paint a picture in the mind of their audience, a picture through which they might simplify complex issues, enhancing their accessibility and meaning (Egan 1989; Neuhauser 1993, p.4)
 Storytelling is also a way of sharing information and helping the learners to make sense of issues, and this strategy were considered as lightweight to integrate learning and teaching activities (McDrury and Alterio 2002). However while creating a story one should be wise enough to connect theory and practice through meaningful links (Clandinin and Connelly 1990; McDrury and Alterio 2002; Pendlebury 1995; and Witherell and Nodding 1991). Storytelling is a process in which learning is structured around a narrative or story as a means of ‘sense making’.  ‘Stories’ can be ‘told’ in many ways – spoken, written, filmed, mimed, acted, presented as cartoons and/or as new media formats (Moon 2010). According to McAdam 1993; Ganz 2010 the essential components of a story are- a plot (beginning, middle and end), a challenge, a choice, a resolution. Stories are effective tools for learning it helps the learner to facilitate the following cognitive processes such as i) concretizing, ii) assimilation, and iii) structurizing (Evans and Evans 1989). 
Storytelling and listening both will help the learner to develop reflective and creative thinking in the areas like science, medicine, business, schools, executive education, languages, arts and drama. In the present study an attempt is made to write a story on a scientific process Distillation and the story was presented before class 5th standard students. Results were statistically analyzed to check its effect, there by a humble attempt is made to promote education for sustainable future.  
Objectives of the study 
1. To make the students understand the process of distillation in an effective way.
2.  To develop an appreciation of stories and use these resources for sustainable development.
3.  To develop strategies in science teaching which enables integrating storytelling as an approach in the teaching units to achieve the objectives of Education for Sustainable future. 
In order to achieve these objectives, Investigators had identified the following methodologies.
Methodology
  The art of storytelling is used to concertize the concepts of Science, which is relevant to the context of the water resources. As the earth is approaching towards the scarcity of drinking water, the story is designed as a way to solve the problem of drinking water by the process of distillation. The story telling about a  topic of “ distillation “ was used to make understand  concept of  water cycle, condensation, evaporation. The teacher  act as a story teller for this concept.  
Sample of the Study
The sample of the study has taken in a method of  students of the class 5th B students of Demonstration Multipurpose School, Mysore were chosen for the present study with prior permission from the concerned officials. This  is research  will come in the line of the Action research. Thirty one students participated in the study.  The concept of distillation was quite new to the students even though the students has already learnt about the process of evaporation and condensation.
Techniques adopted in the Construction of the story.
 Design: While designing the story following points were given importance
1. Story should entertain the students and so it must encompass  humor, surprise and suspense’s.
2. Should also accomplish the task for which the story was designed. 
3. The story should not be too long or too short. A thirty minute story is ideal. 
4. The story should be more interesting and loveable so as to attract the attention of the students.
Story structure
Based on the topic story structure was designed and after the discussing investigators wrote a plot of the story in a systematic manner. While designing the story, care was taken to include answer to questions a student might encounter. 
Preparation to present it before the students (rehearsal)
One of the investigator among us was selected to give the presentation before the class with proper planning as mentioned below
1. First the story was planned in correct sequential order.
2. Preparing answers for the possible questions expected from the students.
3. Prepared for some of the formative questions to be asked in the class.
4. Proper voice modulations, dialogues and body language were rehearsed.
5. Black board works were also planned. 
6. Video recording was also planned during the presentation of the story.
The Story Presented to the students
Once upon a time a mother and her son, Ravi lived on an island. They wouldn’t get safe drinking water like we do, in cities.  Every day they had to fetch water from a well which was far away from their house, in a big vessel. Ravi wondered why had they to do this though they had a vast sea around them.  He wanted to do something to convert this salt water into potable water.  One day, at school, he was taught about water-cycle.  He learnt that water first evaporates from sea and water bodies like well, pond, tank, lake, aquifers, reservoir, and river due to the heat from the sun. This vapor forms cloud due to cooling, along with dust particles in the atmosphere, in the sky. Depending on the chillness there, they are in the form of water droplets, icicles or snow. The cloud gets saturated to such an extent that it can no more hold the water, ice or snow. Due to the temperature closer to the earth surface and wind movement precipitation takes place that is it rains or there is a hail storm or snow fall.  This rain water or melted ice or snow begin to fill the water bodies as well as the sea.  A lot of water percolates through the soil and fills the water table underground. Ravi asks his teacher if this rain water continues to remain salty like sea water, once it reaches earth.  The teacher explains that only pure water evaporates leaving behind the salts on the earth surface or the sea.  She does an experiment to show this to them.
One day mother left Ravi to himself at home and went out on some work. He felt hungry and looked for some snacks in the kitchen rack. The salt container accidently falls into the vessel with drinking water kept on the platform below.  The whole water turns salty.  Ravi was worried as he knew his mother’s struggle and pain to fetch that water.  An idea flashes in his mind.  He fills the pressure cooker with that water, attaches a pipe to the nozzle where the cooker’s weight is fixed, on the lid.  He then closes the cooker with the lid and heats it.  He wraps the pipe with a wet cloth and makes sure that it is kept wet by sprinkling water over it. A vessel is kept at the other end of the pipe.  He soon sees drops of water trickling into the vessel.   Salt is deposited at the bottom of the cooker.  The water tastes good.   He is glad that he could help his mother.
His mother was happy to know that her son learnt to purify water.  She told him that this process is called distillation.  She further explained that the Arabs purify sea water in this way.  She also added that the distilled water is unfit to drink as it loses essential mineral during distillation.  These minerals need to be restored to make it potable. 
The story was presented by one of the investigator. As the presenter herself was the teacher of the school, had good rapport with the students. Class duration was 40 minutes. In this scheduled story was elaborated to 30mins with continuous interaction with the students. End of the story definition of distillation was taught to them. On the black board different steps involved in the water cycle and distillation was neatly drawn and explained. Students were very enthusiastic while listening the story. The entire storytelling session was videotaped by the investigators for later observation. Since the students were already acquainted with the concept of “Water Cycle” implanting the concept of distillation to the younger minds was easy. 
Tools for assessment
In order to assess students understanding level about the story and the concept in it, Investigators planned to conduct an achievement test from the story told to them. To do that investigators  have identify the key points of the story and the concept. The Investigators  decided to divide the questions into different cognitive levels such as knowledge understanding and application. Question paper pattern based on the different cognitive levels is listed in the table 1. In order to make the test simple Investigators  preferred to prepare multiple choice questions with four options and each questions were framed in simple English. Investigators  also provided space to write their name and gender which will help us to do analysis later. Test was conducted immediately after telling the story to the students. Even though time was not restricted to the students still they were able to complete the test within 10 to15 minutes. After conducting the test question wise analysis was done under different cognitive levels.
Table1: Question paper pattern based on the different cognitive levels
	Cognitive levels
	No of the questions in each levels

	 Knowledge 
	2

	Understanding  
	5

	Application 
	3

	Total
	10




Scoring and assessment procedure
The Scoring procedure we made it very simple by keeping maximum ten marks and each carried one mark. For wrong answer no marks was given. Since student’s population was small, and questions were also less individual grading in different cognitive levels were not done. From the table 1 it is clear that the student who achieved maximum score in understanding will be 5 and knowledge level 2 and Application level is 3and the total score is found to be 10. 
	To avoid the extraneous variable the test was given immediately after completing the story.  The maximum time given for the answering the questions 15 minutes.  Since the objective of the research is only to assess the students understanding level of the concept by the storytelling method, time restriction was not done. 
Bench mark of the tool
In order to assess the student’s performance they were given different level of grading. This can be represented in table 2 .Grading was done just to identify the category where maximum number of students score marks. From the table it is clear that more number of students comes under B grade and next highest is A grade. Very less students belong to C and D category. This results clearly shows that concept was understood by majority of the students.
Table 2:  Bench mark of the tool for assessment 
	Marks 
	Grade
	No. of students in each grade

	1-3
	D 
	4

	3-5
	C 
	2

	5-8
	B 
	16

	8-10
	A 
	9

	
	
	


 
Analysis of the data 
After collecting the data, the scores were uploaded to the SPSS statics. The table below represent the mean of the score and standard deviation of the score, table 3 represent the different parameters of Statistics. 

Table 3:  Mean and Standard deviation of the score
	Parameters of statics 
	Marks
	Knowledge
	Understanding
	Application

	Mean
	6.74
	1.7097
	2.6452
	1.9355

	Std. Error of Mean
	.318
	.10568
	.22977
	.18512

	Median
	7.00
	2.0000
	3.0000
	2.0000

	Std. Deviation
	1.655
	.58842
	1.27928
	1.03071

	Range
	6
	2.00
	5.00
	3.00


The table 3 shows the Mean score of the test is 6.74. Hence it can be interpreted that, most of the students were able understand the concepts of Distillation. On looking to the level of Knowledge, the mean score of the students were 1.7 out of 2. Hence, it can be concluded that most of the students could recall the points of the story in a knowledge level. While considering the understanding level, it can be found that the men score is 2.64 out of 5. Hence 50% of the students understand the concept. In the application level the students score 1.93 out of 3 which shows, the story has brought them in the higher level of cognitive domain. 
Comparing the   mean of the marks obtained by the students with respect to their gender, it can be found that, the mean score of the male is slightly less than the female Score.  From the table 4 it can be seen that, there are 16 male students and 15 female student.  Considering the standard deviation, ie.  the measure of spread it can be seen that the male students having less standard deviation compared to female students.  A low standard deviation indicates that the data points tend to be close to the mean (also called the expected value) of the set, while a high standard deviation indicates that the data points are spread out over a wider range of values. Hence it could be interpret that the female students, score are spread. From this it can be concluded that male students has given more interest on story. 

		Table 4 : Mean and Standard Deviation of the score of the students 

	

	Gender 
	Mean
	Number of students 
	Std. Deviation

	Male
	6.13
	16
	1.893

	Female
	6.40
	15
	2.165

	Total
	6.26
	31
	1.999



The same data has been represented in a Box plot (Fig-1) 
Graph 1: Box plot of Female Students with respect to their score 
[image: ]



Graph 2: Box plot of Male students with respect to Marks
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From the box plot it is clear that the median score of the female students is more than that of male. But the range of marks is found to be stretched from 3 to 10. The median is the value separating the higher half of a data sample, a population, or a probability distribution, from the lower half. In simple terms, it may be thought of as the "middle" value of a data set. For example, in the data set. 
The main objective of the study is to teach the concept of distillation through the strategic method of storytelling and also to check the understanding levels of the students on the cconcept learned in this way. On distributing the questions in to three different hierarchical level of cognitive domain, it follow that they have completely understood the concept of distillation.
Table 5 Distribution of scores with respect to their gender and level domains of knowledge
	

	Gender
	Marks
	Knowledge
	Understanding
	Application

	MALE
	Mean
	6.13
	1.6875
	2.6250
	1.8750

	
	N
	16
	16
	16
	16

	
	Std. Deviation
	1.893
	.60208
	1.31022
	1.02470

	FEMALE
	Mean
	6.40
	1.7333
	2.6667
	2.0000

	
	N
	15
	15
	15
	15

	
	Std. Deviation
	2.165
	.59362
	1.29099
	1.06904



  From the table 5 it is clear that knowledge level is found to be more in female students than male students, male students have more understanding capacity than female students, and in application level female students perform better than male students.


 The students score has already been classified according to the bench mark set by the Investigators. The table 6 shows the   distribution of the grades with respect to their gender. It is found that , out of  31 students 16 students falls under the category of 5-8 score which means that they have understood the concepts of science thoroughly, it can also be pointed out that, only two students  has got a score in a range of 3-5. The higher achievers number is 6 where the score falls between 8-10. In the female category the students of higher achievers are very high.




	

	Table 6: Spread of Scores  with respect to  Number of students 

	
	Gender
	Total

	
	Male
	Female 
	

	grade
	5-8
	10
	6
	16

	
	3-5
	2
	0
	2

	
	1-3
	1
	3
	4

	
	8-10
	3
	6
	9

	Total
	16
	15
	31



Qualitative data
Apart from the quantitative data, in order to support the theme of research, investigators collected the data through lively recording. Appreciation toward the story has been measured by the   observation of the class. In order to observe the class a video recording was done by the investigators mobile camera. One example for the appreciation story is the interaction of students with teacher. The teacher raises a question -
Teacher: Have you ever had any such experience?
[bookmark: _GoBack] One of the student raised his hand and said “yes madam, once even I had spilt sugar in water vessel” is the water vapor expel is evoparation?”
The teacher answers such queries while explaining the topic of water cycle. 
Scope of the study
	The methodology of storytelling can be implemented in school for better understanding of environmental issues and concepts of science. Story telling is an art. Hence as an artists of presenting the content, the teacher plays a crucial role in this type of study.  But stories can be extracted from the student from their daily experience, and asked to them present in the class is a better way.  
De-limitation of the study
The following are the de-limitations of the study
1. The study is limited to a particular school particular class, It should have conducted in vide elaborated way by considering a control group also.
2. The ICT resources and experimental set up could be used for comparison.
3.  More resources could be planned and used.
4. Chance could be given to the students themselves to construct different stories based on the particular topic or other different issues.
Conclusion
From the data analysed we can definitely conclude that, the students understood the concepts of distillation .Hence storytelling can be effectively used as a teaching and learning strategy for the concepts of any environmental and technical issues which lead to the sustainable development. However making an appropriate story and linking the concept requires skill, practice and patience. 
Acknowledgements 
The authors are greatly thankful to the Principal RIE Mysore,Dr. Anil Kumar, assistant professor RIE Mysore,  Headmistress Dr Kalpana Venugopal, and Mrs. U Triveni TGT English DMS Mysore for their kind co-operation support, suggestions and encouragements which helped in the ssuccessfull completion of this work. 
Reference 
1. Atherton J.S. (2009) Learning and Teaching – Stories, tales and myths in teaching [On-line], UK.
2.  Beddes, R. and Johnson C. (eds) (1988) Only One Earth: A Multimedia Education Pack, WWF-UK, Godalming, Surrey.
3.  Environment fact sheet: sustainable development; European Commission 2006.
4. Egan, K. (1989) Memory, Imagination, and Learning: Connected by the Story. Phi Delta Kappan 70 (6), 455–59.
5.  Campbell, J. (1988) The Power of Myth, Doubleday, London.
6.  De Young, R. and Monroe, M. (1996) Some fundamentals of engaging stories, Environmental Education Research, 2(2), pp. 171-187.
7.  GH, B., & Development, W. C. o. E. a. (1987). Our common future: Report of the World Commission on Environment and Development. Oxford University.
8.  Gersie, A. (1992) Earthtales: Storytelling in Times of Change, Green Print, London.
9.  Gersie, A. and King. N. (1990) Storymaking in Education and Therapy, Jessica Kingsley Publishers, London.
10.  Greenaway, R. (2009) Story making and telling for all [Online].
11.  Kane, S. (1994) Wisdom of the Mythtellers, Broodwin Press, New York.
12.  Knudston, P. and Suzuki, D. (1992) Wisdom of the Elders, Unwin and Allen, Sydney.
13.  Livo, N. and Rietz, S. (1986) Storytelling: Process and Practice, Libraries Unlimited, Colorado.
14.  Mallan, K. (1996) Storytelling Sourcebook, Project SARA, Brisbane.
15.  McDrury, J. and Alterio, M. (2003) Learning through Storytelling in Higher Education: Using Reflection & Experience to Improve Learning, Routledge.
16. Neuhauser, P. (1993) Corporate Legends and Lore: the Power of Storytelling as a Management Tool. New York, NY: McGraw-Hill.
17.  Tobias, B. (2008) Storytelling: storytelling for children aged 2 to 5, User Friendly Resources.
18. http://www.tess-india.edu.in/
19.  Wright, A. (1995) Storytelling with children, Oxford University Press.
20. United Nations General Assembly. (1987). Report of the world Commission on  environment  and development: Our common future. Oslo, Norway: United Nations General  Assembly, Development and International  Co-operation: Environment


image1.png
gender

MALE

FEMALE

10

10

marks




