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Effectiveness of ICT based Education for Sustainable Development
Abstract
The purpose of the research paper was to study the effectiveness of ICT based teaching learning process on the achievement of students in Environmental studies (EVS) and to assess the change in ICT competency of students after ICT integration. For this two schools of Khordha block of Odisha were selected randomly. 42 class V students were included in the sample. Two group pre-test and post-test experimental design was followed. The students of experimental school were taught EVS by integrating ICT following four stages termed as Emerging, Applying, Infusing, and Transforming and the students of control school were taught EVS in the existing teaching learning process for three months. The mean difference of pre-test and post-test score of experimental school (4.3) and control school (1.3) had shown the significance effect of ICT in EVS classroom process. The researchers observed 15 ICT based classroom process and found that ICT was appropriately integrated by using varieties of ICT tools like multimedia CD, videos, texts and images etc.  These tools provoked critical thinking and reflection among students for learning of EVS for sustainable development. In addition, the ICT competency of students assessed by using questionnaire had shown a remarkable shift in basic ICT knowledge, skill and application. This study helped the students in building the capacity in using ICT effectively for relating the learning with real life world for sustainable development.
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1.0 Introduction
Sustainable development is development that meets the needs of the present without compromising the ability of future generations to meet their own needs (United Nations Brundtland Report -1987). The United Nations World Summit (2005) confirmed the concept of three 'pillars' of sustainability - the economic, social and environmental factors that need to be taken into consideration, and their cultural context. Education is an essential tool for achieving sustainability. The second Millennium Development Goal (MDG) recognizes education’s importance and aims to ensure that “by 2015, children everywhere, boys and girls alike, will be able to complete a full course of primary schooling.”
Education for sustainable development (ESD) is the process of equipping students with the knowledge and understanding, skills and attributes needed to work and live in a way that safeguards environmental, social and economic wellbeing, both in the present and for future generations. Agenda 21 identifies four major thrusts of Education for Sustainable Development i.e., Promotion and Improvement of Basic Education; Reorienting Existing Education at all levels to address Sustainable Development; Developing Public Understanding; and Awareness of sustainability and Training. ESD is a vision of education that seeks to balance human and economic well-being with cultural traditions and respect for the earth’s natural resources. But in the present situation, the intervention of human activities like construction of buildings, exploitation of natural resources, water resource depletion, urbanization etc. at large scale is a matter of concern for the environmentalist as well as for educationist. Education for Sustainable Development (ESD)/Environmental education for sustainable development (EESD) is a concept encompassing a vision of education that seeks to empower people of all ages to assume responsibility for creating a sustainable future. Environmental Studies (EVS) has been introduced in Classes III to V and focused on natural environment, its preservation and the urgency of saving it from degradation. The use of new technologies can offer exciting new possibilities to promote the changes in education methodologies called for in ESD. Information Communication Technology (ICT) is one of the new technologies that help in extending new educational opportunities. 
ICTs provide an array of powerful tools that may help in transforming the present isolated, teacher-centred and text-bound classrooms into rich, student-focused interactive knowledge environments. According to the UN Decade of Education for Sustainable Development 2005-2014, EVS is really closed with education for sustainable for development, and ICT is the first tool that will help both, teachers and students. Currently the realizations of the EVS and research and EVS teaching and learning process are connected with ICT. Selinger (2004) claimed that ICT can improve the quality of education because multimedia contents help to illustrate and explain difficult concepts in ways that were previously inaccessible through traditional teaching resources and methodologies. 
To sensitise students about the importance of sustainable development, they should have direct real experiences about the various problems and issues of environment. Hence the researchers felt that ICT can help in providing the real world experiences to the students in better way. In this paper the researchers have attempted to study the potential of ICT in imparting EVS for sustainable development.
2.0 Objectives- 
 The objectives of the study were
· To study the effectiveness of ICT based teaching learning process on the achievement of students in EVS for sustainable development.
· To assess the change in ICT competency of students before and after intervention of ICT in the EVS classroom process.
3.0 Methodology
     Design of the study
             Two group pre-test and post-test experimental design.
 Sample
· Two Primary schools of Khordha block, Odisha were randomly selected.
· Class V students (N=42) were included in the sample.
Tools and Techniques
· Two teacher-made tests
· Classroom Observation Schedule
· Questionnaire for students
Forms of ICT used in the classroom
· Multimedia CDs (prepared by Azim premji foundation, Educomp, Edukit)
· Videos from Youtube
· Videos from NROER, e pathshala
· Animations 
· Texts and images
· World Wide Web
Stages of ICT Integration
ICT has to be infused into pedagogy in such a way that its uses can improve learning. The stages of ICT integration in classroom process generally follow four steps.
· Emerging Stage: Becoming aware of ICT and its availability.
· Applying Stage: Learning how to use ICT.
· Infusing Stage: Understanding how to use and when to use ICT.
· Transforming Stage: specialising in the use of ICT.
Procedure for Data collection
· Class-V students (42) of two schools i.e. Practicing UPS and Bhaliabadi UPS were selected for the study on the basis of their achievement scores in EVS in unit test.
· Students of Practicing UPS were considered as Experimental group and students of Bhaliabadi UPS were considered as control group.
· At the outset Pre-test was administered on the students of both the schools and Questionnaire was administered only on the students of experimental school to assess ICT competency of students before intervention. 
· The EVS teacher of the experimental school was oriented about the different means of ICT and the stages of integrating ICT in the EVS classroom process. Two chapters were selected for the study. The contents include- Natural Resources and its use, Pollution (air, water and soil), environment and waste management which focus on sustainable development.
· The students of control school were taught in existing teaching learning process and the students of experimental school were taught by using ICT based strategies for three months in two chapters mentioned above. 
· The researchers had observed 15 ICT integrated EVS classroom process in the experimental school.
· At the end of three months, post- test was administered on the students of both control and experimental school and the same Questionnaire on ICT competency was administered on students of experimental school. 
4.0 Data Analysis and Interpretation
For the study the data were analysed both quantitatively and qualitatively by using descriptive statistics like mean, standard deviation and percentage.
a) Analysis of Effectiveness of ICT based EVS classroom process
	To study the effectiveness of ICT in enhancing EVS learning for sustainable development, the pre-test and post-test scores were analysed and tabulated as below-
Table-1: Comparison between pre-test and post-test mean score difference of control group and experimental group
	Group
	Test
	N
	Mean  score
	SD
	Mean score difference

	Control group
	Pre-test
	22
	8.6
	2.91
	1.3

	
	Post-test
	22
	9.9
	3.14
	

	Experimental Group
	Pre-test
	20
	8.8
	2.82
	4.3

	
	Post-test
	20
	13
	3.85
	



	From the above table it was revealed that the pre test score of both the control and experimental school was nearly same but the mean score difference between pre-test and post-test of control group (1.3) was less than the mean score difference of experimental group (4.3). Hence from the above table it was clearly visible that the effectiveness of ICT in enhancing EVS learning for sustainable development. In ICT integrated classroom the performance of students were better than the students where ICT was not integrated in the classroom process.  
b) Analysis of classroom observation schedule used in ICT based EVS learning process
	During the ICT intervention in experimental school the researchers had observed five classes per month and in total 15 classes in three months. The frequency of classroom observations in five areas were analysed in percentage as described below.
Table-2: Frequency of Areas visible during classroom observation in percentage
	Sl. no
	Areas
	Frequency in percentage (%)

	
	
	1st month
	2nd month
	3rd month

	1
	Stages of ICT integration followed appropriately
	60%
	80%
	100%

	2
	Planned ICT based EVS lesson focussing on local environment and resources for sustainable development
	60%
	100%
	100%

	3
	Appropriateness of ICT tools used for sustainable development
	40%
	60%
	80%

	4
	Transacted ICT based lessons through variety of activities relevant for sustainable development
	60%
	80%
	80%

	5
	ICT tools were self explanatory which provoked critical thinking, dialogues and reflection for sustainable development
	20%
	40%
	60%
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	Fig. 1 	Frequency of Areas visible during classroom observation in percentage



	From the table it was seen that there was a constant progress in using ICT in the classroom process. In all the areas the teacher had developed the capacity to integrate ICT effectively. Right from planning the lesson to transacting the lesson, using appropriate tools and following the sequential stages; in all the important areas of the teaching learning process there was a positive shift in the direction of improvement. The teacher had included varieties of ICT based activities in the lessons for sustainable development. The selected ICT tools were mostly self explanatory which gave a scope to students to think critically, discuss among themselves for sustainable development of environment. The progress was continual and the teacher had an aptitude to integrate ICT in the classroom process. As the researchers had visited the schools frequently and provided support whenever necessary, the teacher had developed confidence in successfully integrating ICT in EVS classroom process.    
c) Analysis  of the change in ICT competency of  students before and after intervention of ICT 
ICT competency of students of experimental school was assessed before and after intervention of ICT in the EVS classroom process were tabulated and analysed as follows.
i) Basic ICT knowledge and skill:-
Table-3:  Students’ basic ICT knowledge and skill before and after intervention
	Sl. No
	Items
	Before  ICT Intervention
Yes        No
	After ICT Intervention Yes        No

	1
	Theoretical knowledge on ICT (basic terms and concepts )
	02             18
	13          07

	2.
	Fundamental ICT operational knowledge
	02             18
	12          08

	3
	Easy accessibility to ICT facility
At home
At school
	
02            18
-              20
	
04         16
20           -

	4.
	Using mobile/ computer for-
Playing game
Painting
Listening music
Watching video
Learning
	
02            18
01            19
02            18
01            19
-              20
	
08          12
06          14
10          10
10          10
20            -

	5
	Need of ICT  in classroom 
	04            10
	20          -



From the above table it was seen that before introducing ICT in the classroom only 2 students had some theoretical as well as operational knowledge on ICT but the knowledge base of students had changed a lot after 3 months of interventions. Mostly students didn’t have accessibility to ICT at home, both before and after ICT intervention in classroom. As the students belong to class V, so they didn’t have personal ICT gadgets. Though in the school ICT facilities are available none of the students were used ICT before intervention. After intervention all the students had accessed ICT easily, which is a positive sign.
	It was also clearly seen that there was a remarkable shift in using mobile or computer for different activities. All the students had used ICT for learning purpose which was not happened before intervention. After intervention all the students felt the need of using ICT in the classroom process. Hence it can be concluded that there is a significant change among students in the level of ICT competency before and after ICT intervention.  
Usage of ICT:-
Table-4: Frequency of using ICT in EVS for sustainable development
	Sl. No
	Areas
	After ICT Intervention

	
	
	Mostly
	Partly
	Just a little

	1
	Frequency of ICT used in EVS classroom process.
	20
	-
	-

	2
	Varieties of  ICT tool used 
· Multimedia CD
· Videos
· Texts and images
· Animation
· PowerPoint
· World Wide Web
	
     20
20
20
-
-
-

	
       -
-
-
20
08
01
	
            -
-
-
-
10
02

	3
	 ICT used for sustainable development:-
· Natural resources 
· Ecological balance
·  Pollution
· Protection and conservation of environment
· Environmental awareness for sustainable development
	
     20
     20
20
15

     15

	
      -
      -
-
05

     05
	
            -
            -
            -
-

             -

	4
	Used ICT in different activities 
· Practice work
· Project work
· Group discussion
· Assignment
· competitions
	
     20
20
-
-
-
	
      -
-
12
15
15
	
           -
-
-
02
-



	The above table showed that the teacher had used ICT in most of the EVS classroom process. Multimedia CD, videos and text messages were mostly used in the classroom, while partly animation was used for learning different content of EVS for sustainable development. 8 students had opined that PowerPoint was partly used and 10 students felt occasionally it was used. Out of 20 students only 1 student opined that World Wide Web was partly used in the classroom. Mostly the ICT tools were used for learning of natural resources and its conservation, ecological balance, environmental pollution. 15 students felt mostly for protection and conservation of environment, environmental awareness for sustainable development and 5 students had opined partly the ICT was used for the concepts. All the students had of the opinion that for project work, practice work the ICT was used in the EVS classroom process. 12 students partly felt that ICT tools were shown to them for group discussion while 15 students opined that for assignments and during conduct of competitions ICT tools were partly used.
	Hence it can be concluded that ICT was integrated in the classroom in varieties of means for promoting students for protection and preserving environment for sustainable development.
5.0 Major findings:- 
· The integration of ICT in the EVS classroom process enhanced the performance of students.
· The ICT competency of the students had improved remarkably after integrating ICT in pedagogy in the classroom process.
· The four stages of integration of ICT helped in  stimulating critical thinking ability of students for sustainable development.
· The most used ICT strategies in the classroom were multimedia CDs, videos , text and image
· ICT tools were mostly used in the concepts on natural resources and its conservation, ecological balance and environmental pollution for sustainable development.
6.0 Conclusion
	In the field of education, ICTs are increasingly deployed as tools to extend the learner’s capacity to perceive, understand and communicate in the classroom teaching learning process. In order to best use these technologies in education and specifically in EVS, new pedagogies and learning assessment techniques are to be integrated with ICT in a way to give real life experience by connecting the students with local environment and resources. In this rapidly advancing world to meet the challenges faced by mankind related to issues and problems of Environment and availabilities of resources integration of ICT in education is the best way of ever. So, through ICT based education for sustainable development we can save our environment and help our future generation. 
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