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Abstract
To understand fully and aware of children’s science learning, one should look not only at learning that takes
place in the kindergarten and primary school but also in learning that takes place outside the classroom. This
paper aims to discuss outdoor education: an alternative approach in teaching and learning science in the
Malaysian context. In this 21st century, the exposure and experience in the field of science and technology are
needed in nurturing interest among students who are involved in this field. The advantages of experience-based
learning which includes hands-on activities and on-site learning should be empowered. Thus, informal and
non-formal science learning plays an important role in assisting all levels of society, regardless of age in
exploring science and technology. Informal and non-formal learning of science is a complement to formal
learning and occur in a variety of different places through various channels, such as the entertainment media,
television and film; science centres and museums; zoos and aquariums, botanical gardens, and etc. This paper
discusses the concept of science learning outside the classroom; the non-formal and informal science learning
which covers the institutions/organizations involved in the non-formal science learning in Malaysia; and the
potential of non-formal science centre setting in complement with the formal science education setting. It is
hoped that this paper will provide an insight towards science learning out of school in Malaysian context.
Keywords: experiential learning, formal learning, informal learning, non-formal learning, outdoor education
1. Introduction
In the 21st century, Malaysia faces new challenges due to globalization, liberalization, internationalization and
the development of information and communication technology (ICT) (Osman, Tuan Soh & Arsad, 2010; Tuan
Soh, Osman & Arsad, 2012). Changes have occurred in the ways science educators and researchers view the
learning that occur in, and emerges from, experiences in informal contexts such as museums, science centres,
botanic gardens and aquarium. Prior to the 1980s, there was a search for evidence and a widespread lack of
acceptance that "real learning" occurred in such contexts (Anderson, Thomas & Ellenbogen, 2003). Therefore, it
is important for the educational system to make parallel changes in order to fulfil its mission of the society,
namely the preparation of students for the world beyond the classroom.
In Malaysia, science education in schools serves as the spirit to achieve the National Science Education
Philosophy, although the Policy of 60:40 (Technical Science Stream: Arts) already exists in the education system
since 1970 and still continuing until now. As stated in the report of the” strategy to achieve 60:40 policy of 60:40
Scientific/Technical: Arts by the Ministry of Education (MOE) of Malaysia, although after 42 years of this policy
were introduced, the result has shown that this policy has not yet achieved its goal (Ministry of Education,
2012a). It is sad to report that an analysis of students pursuing science stream in these past 10 years showed that,
Malaysia has never achieved or reached the ratio of 60:40. Not only the policy is remaining unachievable, even
the interest of students towards science is also declining (BERNAMA, 2012; Lee & Kamisah, 2013; Mohd
Khaled, 2012). Nevertheless, this phenomenon occurs not only in Malaysia but also all around the world where
there is a drop in the perception and interest of students in science. (BERNAMA, 2012; IEA, 2008; Fatin Aliah,
Mohd Salleh, Mohammad Bilal & Salmiza, 2012; Lee & Kamisah, 2013; Mohd Khaled, 2012; PISA, 2009).
From an international view of comparison, the achievement of science in the Trends in International
Mathematics and Science Study (TIMSS) also found an average decline where Malaysia obtained only an
average score of 492 on TIMSS cycles in 1999, it rose slightly to 510 scores in 2003, however, it declined again
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to 471 scores in 2007 and further decreased to 462 in 2011 (International Association for the Evaluation of
Educational Achievement (IEA), 2008; MOE, 2012,). In addition, a report by Programme for International
Student Assessment (PISA, 2009) also stated Malaysia was ranked 57 out of 74 countries with below attainment.
For Mathematics domain, the average score is 404 (international average=458; OECD average=496); whereas
the average score for Science domain is 422 (international average=463; OECD average=501). PISA is an
international study which aims to evaluate education systems worldwide by testing the skills and knowledge of
15-year-old students with real life skills that engage the lifelong learning process of mathematics, science and
reading. As the PISA sees more skills that involve the ability to interpret, reflect and evaluate, Malaysian
students were still weak in those skills that are important in real life. This is very disappointing and critical to be
addressed.
Such circumstances and scenarios stated above would be an obstacle to the goal of producing globally
competitive human capital and contribute towards the development of scientific and technological civilization.
Therefore, various views have been put forward in an attempt to explain the phenomenon of students’ declining
interest in science. Among them were; i) the delivery effectiveness of science and technology education
depending on the curriculum and assessment; ii) the quantity and quality of teachers; iii) facilities and efficiency
of school management; and iv) support and encouragement from parents and the school. According to Kuenzi
(2008), one approach to encourage science learning is through the use of informal educational channels. Whereas,
Hofstein and Rosenfeld (1996) make an important recommendation that "future research in science education
should focus on how to effectively blend informal and formal learning experiences in order to significantly
enhance the learning of science" (p. 107).
Yet, in reality, there is still a boundary between informal and formal learning although Tight (1996) argues that
learning is not limited to the formal setting of the school. In addition, Delamont (2002) also argues that
educational research needs to leave the boundaries of the indoor classroom and look at the educational process
within other settings, including informal learning. Studying the interactions that occur between pupils and
teachers in a different environment, such as an outdoor centre, may shed more light on the learning processes
that take place during outdoor activities, as the outdoors can provide opportunities that may not be available to
the researcher in the indoor classroom (Stan, 2008). Therefore, this paper will discuss the concept and role of
science learning outside the classroom, specifically informal and non-formal science learning in the Malaysian
context.
2. Concept of Science Learning Outside the Classroom
Human beings learn science from a variety of sources, in a variety of settings, and for a variety of reasons. For
the sake of simplicity, according to Hofstein and Rosenfeld (1996), we assume that the two complementary
contexts for science learning are formal and informal learning.
Formal education according to Dib (1988) is the education that corresponds to a systematic, organized education
model, structured and administered according to a given set of laws and norms, presenting a rather rigid
curriculum as regards objectives, content and methodology. Formal education institutions are administratively,
physically and curricularly organized and require minimum students’ classroom attendance. There is a program
that teachers and students alike must observe, involving intermediate and final assessments in order to advance
students to the next learning stage. Assessments are made on a general basis, for administrative purposes and are
infrequently used to improve the education process.
Whereas, the notions of non-formal and informal education came to prominence during the 1960s and 1970s in
international discussions on education, at the same time as lifelong education first became fashionable. (Eshach,
2006) argues that dividing out-of-school learning into informal and non-formal categories help to achieve better
understanding of the characteristics of out-of-school learning. To gain a better understanding about the science
learning outside the classroom, this section will present a summary about the informal and non-formal learning.
2.1 Non-formal Learning
As seen, formal education has a well-defined set of features and generally cannot disguise its aloofness from the
real needs of the students and of the community. To distinguish between formal and non-formal education,
whenever one or more of the features defined in formal education is absent, we may safely state that the
educational process has acquired non-formal features. Eshach (2006) defines the non-formal learning as learning
that “occurs in a planned but in highly adaptable manner in institutions, organizations and situations beyond the
spheres of formal or informal education. The author stated that non-formal learning of science occurs at places
we visit occasionally such as science centres/museums, botanical garden, zoo, aquarium, planetarium, industry,
interactive exhibit etc. It shares the characteristic of being mediated with formal education, but the motivation
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for learning may be wholly intrinsic to the learner.
Besides, the Commonwealth Secretariat (1979) defined the concept of non-formal education as “any organised
learning activity outside the structure of the formal education system that is consciously aimed at meeting
specific learning needs of particular subgroups in the community - be it children, youth or adult.” Thus,
non-formal learning refers to any organized and systematic educational activity, carried on outside the
framework of the formal system, to provide selected types of learning to particular subgroups in the population;
adults as well as children (Tight, 1996) and sometimes it is more stressed on skills (Colleta et al., 1982).
2.2 Informal Learning
Informal education is generally considered to be a kind of learning which continues in every part and phase of an
individual’s life and usually occurs outside a formal educational establishment. Educators in informal education
focus on empirical learning which enables people to discover different experiences and learn from experiences
(Best, 2007). It is also described as the learning process taking place out of classroom environment; such
learning can occur through an educational television program, radio, newspapers, magazines, internet, sport
centres, during a travel or a visit to a museum, science centres, art gallery, historic site or zoo (Davies, 1997;
Hannu, 1993; Kelly, 2000; Martin, 2004; Pedretti, 2004). Informal environments encourage learning in various
ways which usually do not exist in traditional classroom environments. Informal environments can meet the
needs of students by offering different learning styles and allow each student to learn at their own pace (Melber
& Abraham, 1999). According to Crane, Nicholson, Chen and Bitgood (1994):
“Informal science learning refers to activities that occur outside the school setting, are not developed
primarily for school use, are not developed to be part of an ongoing school curriculum, and are
characterised as voluntary as opposed to mandatory participation as part of a credited school experience.
(p. 3)
By nature, a child has a very high level of curiosity, therefore, the learning process should take into account their
experiences and activities that can allow the children to explore and carry out their own research. This nature of
curiosity is the reason why children ask so many “why” questions about a situation. They will continue
questioning until they receive a satisfactory answer. This kind of attitude should not be restricted; it should be
encouraged and developed to promote science literacy. Informal learning of science based on experience, inquiry,
and hands-on activities are learning processes that can increase the science literacy (Fried Hoffer 2007), and
enable them to learn from their environment. Children who are exposed with skills of science processes will
indirectly have better thinking skills. Based on the existing knowledge and the new knowledge acquired in
school, children are able to develop their own understanding and indirectly, active learning is taking place in
their minds. Therefore, in order to help in increasing the number of people that enjoy and easily understand new
information obtained through the rapid developments in science and technology, it is necessary to support formal
education in schools with informal learning environments (Bozdogan & Yalcin, 2009). Table 1 summarizes the
differences between formal, non-formal and informal learning as follows:
Table 1. Comparison between formal, informal and non-formal learning
Characteristic

Formal

Non-formal

Informal

Place/location

Usually at school

At institution out of school

Everywhere

Structure/Process

Maybe repressive,

Usually supportive,

Supportive,

Structured,

Structured,

Unstructured,

Usually prearranged,

Usually prearranged,

Spontaneous,

Motivation is typically
more extrinsic,

Motivation may be extrinsic but it is
typically more intrinsic,

Motivation is mainly
intrinsic,

Compulsory,

Usually voluntary,

Voluntary,

Teacher-led,

May be guided or teacher-led,

Usually learner-led,

Sequential

Typically non-sequential

Non-sequential

Learning is evaluated

Learning is usually not evaluated

Learning is not
evaluated

Evaluation

Source: (Coombs, 1976; Eshach, 2006; Gerber, Marek & Ann, 2001; Stocklmayer, Rennie & Gilbert, 2010)
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3. Non-Formal and Informal Science Learning in Malaysia
Education has always been the chief vehicle for nation building in Malaysia. The 'mover' for education in
Malaysia is under the responsibility of the Ministry of Education (MOE). The mission of the MOE of Malaysia
is to “develop the potential of individuals through quality education". As Malaysia is now said to be at the
mid-point in its journey towards Vision 2020, it is a necessity to prepare a more flexible workforce with
advanced technical skills coupled with well-developed generic skills such as creative thinking, problem solving
and analytical skills needed by the employer in the industry in order to survive in the challenging world. The
Ministry is responsible for the overall education of Malaysian.
It is interesting to note that the MOE of Malaysia is actively supporting outdoor education. The Outdoor
Education team was established within the Co-Curricular Activities Branch in 1991 in 6 states which are; Sabah,
Sarawak, Kelantan, Pahang, Terengganu and Kedah (Md Amin, 2011). It provides assistance and guidance to the
Malaysian schools in the planning and implementation of their outdoor education as a complement to the
classroom learning. Besides that, the MOE also collaborates with the Ministry of Science, Technology and
Innovation (MOSTI) in accordance to lead the informal and non-formal science education. The Second Science
and Technology Policy provide the framework to enhance productivity and maintain growth and also strengthen
the synergy partnership between government agencies, industries, universities, and research institutes. The role
of MOSTI is in helping to achieve the aim of this policy in creating societal values and positive attitude towards
science and technology including the need for lifelong learning. There are many agencies under MOSTI that
operates to execute this aim.
The agencies under MOSTI that operate in order to introduce non-formal science education are Academy of
Science and National Science Centre. Besides that, the most popular organizations that introduce non-formal
education in Malaysia are Petrosains which operates under PETRONAS and National Planetarium which
operates under the Prime Minister’s Department. The role and function of each agency and centre which operate
to introduce non-formal education in Malaysia are as follows:
Table 2. The agencies that promote non-formal learning in Malaysia
Bil

Institutional

Role

1.

National Science Centre


The National Science Centre, an institution of
non-formal learning, was entrusted with a mandate to
promote awareness, interest and understanding of Science
and Technology, to increase the knowledge of the
Malaysian citizens.

(http://www.psn.gov.my/en/concept-role/)
and
(Pusat Sains Negara, 2011)


The exhibits located in National Science Centre are
based on different themes which are divided into different
categories.

There are two main categories, Fundamental Science
and Technology.

The overall concept of the centre is to link science
with the environment, religion, as well as to relate science
with all aspects of life, knowledge and application in life.
2.

Academy of Science
(http://www.akademisains.gov.my/ )


Academy of Science is under the Ministry of Science,
Technology and Innovation (MOSTI).

Its mission is to pursue, encourage and enhance
excellence in the field of science and technology, for the
development of the nation and the benefit of mankind.

The Academy of Science offer science engagement to
students which covers; i) public awareness of science and
technology; ii) nurturing interest in science, engineering
and technology; iii) industry involvement; iv) engaging the
public; and v) the creative culture.
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Petrosains



(http://www.petrosains.com.my/)

 The Science Discovery Centre at Petrosains uses a fun
and interactive approach to tell the story of the science and
technology of the petroleum industry to the visitors.

Petrosains operates under PETRONAS

 Its concept and contents revolve specifically around the
science of petroleum, yet embrace all the general sciences.
 The hands-on approach adopted by Petrosains puts an
emphasis on the fun and excitement of learning rather than
on the rigorous memorization of scientific facts.
4.

National Planetarium
(http://www2.angkasa.gov.my/planetarium )


National Planetarium plays a crucial role in promoting
space science at large and leading Malaysia towards the
development of space science.

Among the above-listed learning centres, there are still many agencies or organization that indirectly plays their
role in the informal and non-formal science education in Malaysia. Among them are Malaysian Nature Society
(MNS) and World Wild Life Fund (WWF) Malaysia, which handled outdoor program such as the Eco School
(WWF-Malaysia, 2008, 2009). Besides that, in 2004, National Service Training Program, or Program Latihan
Khidmat Negara (PLKN) was introduced by the Government of Malaysia as an outdoor education agent in order
to empower and make a better youth in Malaysia (Jaffry, 2011).
4. Discussion and Conclusion
Education is the cornerstone of all efforts to produce skilled manpower. The education sector in Malaysia is
changing dynamically, and is expected to undergo many changes in the 21st century (Tuan Soh et al., 2012).
Currently in Malaysia, as in many other parts of the world, students’ attitudes towards science are far from
positive and declining markedly as pupils progress through secondary school (International Association for the
Evaluation of Educational Achievement (IEA), 2008, 2012; Lee & Kamisah, 2013; Ministry of Education, 2012a,
2012b; Mohd Khaled, 2012; PISA, 2009). It seems that the formal education cannot achieve its goals in
popularize science amongst the student, therefore informal and non-formal setting can be used in the effort of
increasing students’ awareness towards science.
According to Hofstein and Rosenfeld (1996), "future researches in science education should focus on how to
effectively blend learning experiences in formal and informal learning in order to significantly enhance the
learning of science" (p. 107). Therefore, it is a clear evidence that researchers agree that the integration of formal
and informal setting can be used in order to increase the students’ awareness towards science. This is because
pupils of school age spend about two-thirds of their waking lives outside formal schooling (Eschah, 2006;
Braund & Reiss, 2006), therefore the influences that experiences outside school have on pupils’ knowledge and
understandings, beliefs, attitudes, and motivation to learn cannot be ignored (Braund & Reiss, 2006). Science is
indeed generally hard to learn. Yet, when pupils visit or taught in places that explain science in often new and
exciting ways, they frequently seem to be more enthused. There is, we believe, something about these contexts
and places that brings about a change in increasing the desire in people to find out and understand more (Braund
& Reiss, 2006).
Despite the advantages that can be gained through non-formal education, in reality, there is no synchronising at
the national level for non-formal education programs. Every agency has their own method and programs
according to their roles although the general aim is the same. Most of the non-formal educational programs are
based on the needs of the respective agencies and once in a while, there will be overlapping of objectives.
According to Townsend (1982), non-formal education should be an integral part of the education system of the
country; it will be helpful for two separate systems of education to come into being. The recognition and various
collaborations between the MOE and non-formal agencies should be planned in a more structured manner. The
efforts to promote these institutions should be made in all schools; and encourage them to optimise the usage of
these institutions as a complement to formal education in schools (Bozdogan & Yalcin, 2009). An existing
strategic network should be improved and strengthened. Besides that, a systematic mechanism should be created
to coordinate the implementation and supervision of informal and non-formal science education effectiveness, in
order to ensure that its role as a complement of formal education could be realized, and this changed climate will
bring a new opportunity for formal and non-formal education to get closer together than ever before (Coombs,
1976) specifically in Malaysian context.
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