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Abstract. Interactive animation learning is a new approach for environmental education in Malaysia. 

This learning method is a collaborative learning design using technology based on environment to 

enhanced knowledge among students. Fuzzy Delphi analysis was conducted on 15 teachers from 

diverse backgrounds specialist technical and vocational education to get a consensus of experts on the 

future interactive animation for learning in Malaysia using 5 constructs. Findings showed that the 

interactive animations are suitable to be applied for future environmental education in Malaysia. 

1 Introduction 

Information technology is a presence of a variety of great teaching aids in electronic form 

(Mohd Nazri Abdul Rahman, 2013) to enhance the learning environment more effective and 

efficient (Klein & Zimmermann, 2009).The integration of multimedia elements to provide a 

teaching and learning process more interesting, creative, innovative and provide students 

with a more effective experience for students (Nor Fadila Mohd Amin & Chiew Kai Wan, 

2010). The use of interactive multimedia to create an effective and enjoyable learning 

situation for students will remember 20 % of what they see, 30 % of what they see and hear, 

and 60 % -70 % are the result of their interaction (Ismail, 2002). 

Developments in technology changed the way people learn (Naismith, Lonsdale, Vavoula, 

& Sharples, 2004). The learning process is beyond the physical classroom (Kukulska - 

Hulme & Traxler, 2005) together with nature of globalization and lifelong learning 

(Sharples, 2000). Nowadays, many researchers in academia and industry are beginning to 

explore the potential of technology and mobile devices to support learning (Sharples, 2000; 

Sharples, 2002; Liu, Wang, Chan, Ko, & Yang, 2003). Previous studies showing mobile 

technology can have significant impacts in support of teaching and learning (Zurita & 

Nussbaum, 2004). 
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Teaching aids of various shapes and colours to attract children learning (Rastom Mohd 

Mohd Fauzi, 2011). This assertion is supported by research Nurul Farhana Friday (2010) 

explained in her study 72.5 % of respondents agreed that the use of computers in teaching 

makes the learning process more interesting with animation, sound and colour. 

Interactive multimedia is the effective educational media where there are 5 elements that 

include text, graphics, audio, video and animation. Rozinah Jamaluddin (2005) states that the 

multimedia software to motivate students to make learning more interesting when students 

understand what they are learning in a real context. Findings Wu, HC, Yeh, TK, and Chang, 

CY (2010) show that animation is more helpful in facilitating cognitive processes on the 

content of the abstract, especially for students who are low prior knowledge and help 

students make the visualization of the complex (Moreno, R. ( 2007). The findings are also in 

line with one of Mayer 's guidelines called multimedia design individual difference principle 

(Mayer, 2002). 

2 Environmental Education 

According to historians, the founder of Environmental Education is Sir Patrick Geddes 

(1854-1933) and the first one use the term names of Environmental Education is Thomas 

Pritchard during the IUCN conference in Paris in 1958. A number of international 

conferences such as the Stockholm Conference (1972), Tbilisi (1977), The Belgrade Charter 

(1975), Malta (1991), Agenda 21 (1992), and until the instances of the Cabinet Report 

(1979) in Malaysia. This is one of the factors triggering the discussion of world environment 

and the role of environmental education in keeping the balance of nature. 

Five objectives of Environmental Education:  

1. Awareness: to help social groups and individuals gain awareness of and sensitivity to the 

environment as a whole and the problems of the environment.  

2. Knowledge: for would help social groups and individuals acquire a wide range of military 

experience and a basic understanding of the environment and the problems of the 

environment.  

3. Attitudes: to help social groups and individuals acquire a set of values and feelings 

kprihatinan for the environment and motivation for actively involved in the preservation 

and improvement of the environment.  

4. Skills: to help social groups and individuals acquire the skills for identifying and 

completed the environmental problems.  

5. Participation: to provide opportunities for social groups and individuals actively involved 

at all levels in order to produce a resolution of environmental problems. 

According Muthoka (1985), the main objective of environmental education is to improve 

awareness, foster care who could bring a commitment to change and take action. 

Environmental education is a process of education either formally or informally to 

understanding and modifying human behaviour to be more environmentally conscious which 

has served him (Abdul Manaf Muda, 1993). 
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During the Tblisi Declaration of 1977, the Organization of the United Nations have agreed 

to set goals, objectives and principles of environmental education for countries around the 

world. The goal of environmental education is to:  

1. Promote awareness and appreciation of the economic, social, political and ecological 

interdependence in urban and rural areas.  

2. Provide opportunities for all people to acquire the knowledge, values, attitudes, 

commitment and skills to protect and improve the environment.  

3. Produce new behavior patterns on the environment among individuals, groups and society 

as a whole. 

According to UNESCO (1976), the ultimate goal of environmental education as 

the following statement.  
“… to develop a world population that is aware of and concerned about 

environment and its associated problems and which has the knowledge, skills, 

attitudes, motivation and commitment to work individually and collectively 

towards the solution of its current problem and prevention of new ones.”  

 

Environmental education across the curriculum is one of the Ministry of Education today. 

Teaching Environmental Education in general has been introduced in teacher training 

colleges from 1995 (Sharifah, 1998). Definition of Environmental Education by the 

Department of Environment et. al (2004) is learning to understand human interaction with 

the environment and how the environment is managed in a wise and responsible towards the 

direction of sustainability of life on earth. The process involves education about the 

environment, through the environment and for the environment. Environmental education is 

a field of study of human interaction with the environment and how humans have some time 

under the environmental management with responsibility for human welfare (Kementerian 

Pendidikan Malaysia, 2001). Ministry of Education has categorically specialized curriculum 

for trainee teachers at the institute in particular taking courses, trains and DPLI and at school. 

3 Methodology 

Expert questionnaires are a useful tool for data collection in a Delphi survey when 

interviewing individuals is not possible in terms of time and group arrangement 

(Dalkey,1963). The questions were derived from related literature and suggested by experts 

in an open format. The process of FDM is illustrated as follows: 

 

Step 1 

Assume that K experts are invited to determine the importance of the evaluation criteria and 

the ratings of alternatives with respect to various criteria using linguistic variables (Tables 

1). 
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Step 2 

Convert the linguistic variables into triangular fuzzy numbers as suggested in Tables 1. Let 

fuzzy numbers  ̃  

  
  be the rating of alternative i with respect to criteria j and  ̃ 

 
 be the jth 

criteria weight of the kth expert for i=1,…., m, j=1,..., n, k=1, ..., K. 

and       
 

 
                   . 

 

Table 1: Linguistic variable for the importance weight of criteria. 

Linguistic variable Fuzzy scale 

Strongly disagree (0.0, 0.1, 0.2) 

Disagree  (0.1, 0.2, 0.4) 

Not sure (0.2, 0.4, 0.6) 

Agree  (0.4, 0.6, 0.8) 

Strongly agree (0.6, 0.8, 1.0) 

 

Step 4 

For each expert, use the vertex method to compute the distance between the average ~rij and 

 ̃   and the distance between the average  ̃   and  ̃ 
 
, k =1,.,K (Chen, 2000).  The distance 

between two fuzzy numbers  ̃     
 
       and  ̃     

 
        is computed by  

   ̃ ̃  √
 

 
         

           
          

   

 
According to Cheng and Lin (2002), if the distance between the average and expert’s 

evaluation data is less than the threshold value of 0.2, then all experts are considered to have 

achieved a consensus. Furthermore, among those m x n ratings of alternatives and n criteria 

weights, if the percentage of achieving a group consensus is greater than 75% (Chu, 2008; 

Murry & Hammons, 1995) then go to step 5; otherwise, a second round of survey is required. 

 

Step 5 

Aggregate the fuzzy evaluations by 

 

 ̃   

⌈
⌈
⌈
⌈
 
 ̃ 

 ̃ 

 

 

 ̃ ⌉
⌉
⌉
⌉
 

  where  ̃                              

 

i = 1, 2, ………., m  
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Step 6 

 

For each alternative option, the fuzzy evaluation 

       ̃                 is defuzzified by 

    
 

 
                 

 

The ranking order of alternative options can be determined according to the values of   . 

4. Findings and discussion 

Table 2 show that all the future learning media have consensues among expert with threshold 

score below then 0.2. This finding shows that the finding are suited to first rules with 

threshold score (d) ≤ 0.2. Second rules in fuzzy delphi also acepted wheres percentage 

consensues of expert more than 75% expert agreed.   

 

Table 2: Expert conseseus about future learning media based on threshold (d) value 
Expert Future media 

Blog Twitter Instagram Knowledge 

Portal 

Tumblr Facebook Website YouTube 

1 0.22 0.12 0.16 0.08 0.08 0.06 0.20 0.10 

2 0.22 0.12 0.16 0.08 0.08 0.06 0.10 0.10 

3 0.08 0.18 0.14 0.22 0.22 0.24 0.10 0.10 

4 0.22 0.12 0.16 0.08 0.08 0.06 0.10 0.10 

5 0.22 0.12 0.16 0.08 0.22 0.06 0.10 0.10 

6 0.08 0.18 0.14 0.22 0.22 0.06 0.10 0.10 

7 0.08 0.18 0.14 0.22 0.22 0.24 0.10 0.20 

8 0.08 0.18 0.14 0.08 0.08 0.06 0.10 0.10 

9 0.08 0.18 0.14 0.22 0.08 0.06 0.10 0.20 

10 0.08 0.18 0.14 0.08 0.08 0.24 0.10 0.20 

11 0.08 0.12 0.14 0.08 0.08 0.06 0.20 0.20 

12 0.08 0.12 0.16 0.08 0.08 0.06 0.10 0.20 

13 0.08 0.12 0.16 0.08 0.08 0.06 0.20 0.10 

14 0.08 0.12 0.14 0.08 0.08 0.06 0.20 0.10 

15 0.08 0.12 0.16 0.08 0.08 0.06 0.20 0.10 
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Future Media learning Ranking based on score. 

 

Table 3:Future Learning Media ranking   

 

Item Defuzzification Ranking Item 

Blog 
0.6533 8 

Twitter 
0.7200 5 

Instagram 
0.6933 6 

Knowledge Portal 
0.7467 2 

Tumblr 
0.7467 2 

Facebook 
0.7600 1 

Website 
0.6667 7 

YouTube 
0.7333 4 

 

Table 3 shows that facebook had a highest with conseseus expert score 0.76. and blog score 

was a lowest score with 0.6533. 

 

Fuzzy Delphi analysis towards future interactive animation  

 

Table 4 show that all the future interactive animation have consensues among expert with 

threshold score below then 0.2. This finding shows that the finding are suited to first rules 

with threshold score (d) ≤ 0.2. Second rules in fuzzy delphi also acepted wheres percentage 

consensues of expert more than 75% expert agreed 

 

 

Expert 

Bentuk Tayangan Animasi Masa Hadapan 

Dokumentary e-learning Film Adverts 
Tutorial 

on-line 

3D 

Video  

Interactive 

Video 

Learning 

Video 

Game 

1 0.12 0.06 0.08 0.08 0.10 0.08 0.12 0.08 

2 0.12 0.06 0.08 0.08 0.10 0.08 0.18 0.08 

3 0.12 0.06 0.08 0.08 0.20 0.08 0.12 0.22 

4 0.12 0.06 0.08 0.22 0.20 0.08 0.12 0.08 

5 0.12 0.06 0.08 0.08 0.20 0.08 0.18 0.08 

6 0.12 0.06 0.22 0.22 0.20 0.08 0.18 0.08 

7 0.12 0.06 0.22 0.08 0.10 0.22 0.12 0.08 

8 0.18 0.24 0.08 0.08 0.10 0.08 0.12 0.22 

9 0.12 0.06 0.08 0.08 0.10 0.08 0.12 0.22 

10 0.12 0.06 0.22 0.22 0.20 0.22 0.18 0.22 
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11 0.18 0.24 0.08 0.08 0.10 0.22 0.18 0.08 

12 0.18 0.06 0.08 0.08 0.10 0.22 0.18 0.08 

13 0.18 0.06 0.08 0.22 0.10 0.08 0.12 0.08 

14 0.18 0.24 0.22 0.08 0.10 0.08 0.12 0.08 

15 0.18 0.06 0.08 0.08 0.10 0.08 0.12 0.08 

 

Future interactive animation ranking  

Table 5: consesnsues expert ranking for future interactive animation 

Item Defuzzification Item Ranking  

Dokumentari 0.6800 8 

e-learning 0.7600 1 

Filem 0.7467 2 

Iklan 0.7467 2 

Tutorial on-line 0.7333 6 

Video 3D 0.7467 2 

Video Pengajaran Interaktif 0.7200 7 

Video Game 0.7467 2 

 

Table 3 shows that e-learning had a highest with conseseus expert score 0.7600. and blog 

score was a lowest score with 0.6800. for the second ranking, film, advertisment and video 

game share same score 0.7600. 

5. Conclusion  

Findings showed that the interactive animations are suitable to be applied for future 

environmental education in Malaysia. Facebook as media for learning and e-learning for 

interactive animation. 
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