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Abstract  

This paper communicating science in out of school setting for 
enhancement of teaching and learning of science is an approach which 
when encouraged would adequately enhance science teaching and 
learning in secondary schools in Nigeria. The study aims at revealing 
the importance of communicating science in out of school setting as 
regards teaching and learning science. Among the importance of 
communicating science in out of school setting are increasing science 
literacy, improvement of teaching and learning in classroom setting and 
encouragement of public understanding of science and technology. 
Based on these, some recommendations made are; efforts should be 
made to encourage students in our secondary schools to always engage 
in communicating science in out of school setting, parents should 
always show positive attitudes towards their wards teaching and 
learning of science, students should be made to have access to 
conferences and workshops in order to learn more about scientific 
concepts, the television and radio stations should incorporate more 
scientific teaching programmes among other things  

 
 
 

One of the major dimensions through which teaching and learning of science 
can be made more effective among secondary school students is through the use of 
communicating science in out of school settings. According to, Dirking, Arderson and 
Ellenberger (2003) learning in science technology occurs outside of school through real 
world experiences and these experiences contribute significantly to people’s knowledge, 
understanding and attitudes about science.  
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Furthermore, Rennie and Maryer, (2003) stated that learning in general, and 
science learning in particular is cumulative, emerging in general, and science human 
experiences in museums, schools, while watching television, reading news papers and 
books, conversing with friends and family and increasingly frequently through 
interactions with the internet. However, the experiences students and teachers have in 
these various situations dynamically influence the ways they individually construct 
scientific knowledge, attitude, behaviors and understanding. So in view of this, learning 
is an organic, dynamic, never – ending and quite holistic phenomenon of constructing 
personal meaning. 
 

This broad view of learning recognized that much of what people come to know 
about the world including science content and process derives from real world 
experiences within a diversity of appropriate physical and social contents motivated by 
an intrinsic desire to learn. In the same note, information and communication technology 
centred education which include the use of computer, radio, satellites, online self-
learning packages, tale-presence systems, interactive CDS, video, internet optical fibred 
technologies and all types of Information Technology (IT) hardware and software are 
other out-of-school settings that can effectively enhance teaching and learning science 
(Adebayo 2002). According to Bakie (2001) and Ibrahim (2002), information 
technology is described as the integration of computer technology, mainly in the form of 
internet, and information management systems it gives users the opportunities to handle 
text and image, numbers and graph, instruction, sound and music and to process 
information by organizing and recognizing storing and retrieving, sorting and analyzing, 
presenting and communicating. In a nutshell, information and communication 
technology and other aspects or mode of communicating science in out-of-school 
settings are very crucial to our development as a nation, considering the fact that they 
have crucial roles to play in the provision of the type of education required for an 
individual to live a full life in the century and for Nigeria to compete favorably in the 
global economy Kraus (2000) stated that, computer – based interactive exhibits are 
providing another dimension to the kind of learning experiences available in museums. 
Science communication is the explicit intercultural discourse that explains the 
significance of scientific research, the nature of science, the doing of science and the 
content of science. Science communication is an interactive process. When science 
communication occurs in the presence of science learners, it galvanizes dialogue among 
scientists, teachers, and learners in rich ambience of mutual respect and a common, 
inclusive language of discourse (Stocklmayer, 2001). In most cases this is achieved in 
out of school settings. In the past, science education has been carried out in the 
conventional way with students relying solely on textbooks and direct contact with 
teachers. With the introduction of open and distance learning, the importance of 
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information technology and other modes of communicating science in out-of-school 
stetting became more pronounced.  
 
 
 
The Scope of Communicating Science in Out-Of-School Setting and its Effect in 
Teaching and Learning Science 

There is no doubt that leaning in science and technology occurs outside of 
school through real world experiences, and these experiences contribute significantly to 
people’s knowledge, understanding and attitudes about science, Dierking, Rennie, 
Andersin, and Ellenbongen (2000), which recognize the breath of science learning. 
Ronnie and Stocklmayer (2003) stated that learning rarely if ever occurs and develops 
from a singly experience. Rather, learning in general and science learning in particular is 
cumulative, emerging over time through myriad human experience, including, but not 
limited to experiences in museums schools, while watching television, reading 
newspapers and books conversing with friends and family, and increasingly through 
interactions with the internet. The experiences children and adults have in these various 
situations dynamically interact, to influence the ways individuals construct scientific 
knowledge, attitudes, behaviours and understanding. 
Furthermore, Rennie and Stocklmayer (2003) revealed that every person has 
opportunities for leaning science in out-of-school settings. Such are:  

i visiting exhibitions of various kinds  
ii pursuing interest and hobbies  
iii needing information to interpret one’s circumstances  
iv community education programmes 

 
Rennie and Stocklmayer (2003) also indicated that, for each of these examples 

however, the learner chooses to seek or take not of information that comes from 
authoritative scientific sources-the ‘experts’ of course, in some of these cases an 
interactive dialogue can result, particularly in instance of  pursuing a hobby. But almost 
always, the learning is a one way transmission process. Indeed, the term informal 
science education connotes that the public has the need or the desire to be educated. In 
the first three examples, the information is placed before the learner in a random and less 
organized way. Unlike formal education, however, the learner in all these examples has 
the option to choose freely what is interesting and relevant and follow-up accordingly. 
According to Adebayo (2002) information and communication technology (ICT) centred 
education covers the use of computers, radio, satellites, online self-learning packages, 
tele-presence systems, interactive CDs, Video, Internet, optical fiber technologies and all 
types of information technology (IT) hardware and software. 
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Increasing Science Literacy Among Secondary School Students through, the Out-
of-School Setting 

According to Falk (2001), addressing the need for increased scientific literacy 
among adults will require an approach that is both accessible to adults who are no longer 
in school, and alleviates at least some of the challenges to learn science. The concept of 
free-choice science education can help to address both conditions. Furthermore, Falk 
(2001) described free-choice science learning “That is guided by a person’s needs and 
interests”. He further stated that, free-choice science learning complements the 
compulsory, formal, curriculum drive education system used in most schools, colleges, 
universities, and even in many work places. Examples of free choice learning activities 
include: watching a science documentary on television, listening to radio programmes 
visiting a science centre, museum, zoo, and aquarium or nature center; or attending a 
public lecture on a scientific topic. 
 

However, Falk (2001) as well expressed the efficacy of free-choice science 
learning that, free-choice learning is based on curiosity and motivation. In a free-choice 
activity, the outcome of the learning experience provides the motivation for a person to 
rethink his or her current ideas. For example if Judy listens to a radio program and 
becomes intrigued by the debate about organic foods and genetically modified organism 
(GMOs), she may decide to visit an exhibition on GMOs at the local science centre, pick 
up a magazine featuring a GMO article on its front cover, or watch a television 
documentary on the subject. This series of free-choice learning experience is 
intrinsically motivated and provides sufficient reward to learn or relearn the science 
concepts involved. 
 

Learning is most effective when new concepts and meanings can be built on 
previous experience and knowledge (Falk 2001). He further noted that free-choice 
learning provides the opportunity for families, adults and school children to engage with 
scientific concepts, relating the concepts to everyday life and thereby enabling continual 
construction and reconstruction of knowledge. Consider for example, genetically 
modified organism. A learner needs to construct many underlying concepts to 
understand GMOs. News reports and documentaries may provide an initial conceptual 
framework. An exhibition in a science center can provide a venue to engage with the 
concept on a variety of levels, increasing the opportunities to build and reconstruct the 
meaning of genetic modification. Social interaction with friends, peers or family 
members further develops understanding through conversations and dialogue. 
 

Hooper-Greenhill, (2003) stated that the traditional view of learning sees free-
choice leaning as the acquisition of facts or knowledge within formal educational 
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contexts. Consequently, free-choice learning institution like museums, science centres 
and libraries are often “seen as offering something that is not learning”. However, 
researchers, educators and learning experts are beginning to agree that learning is a 
series of complex, lifelong processes which are greatly influenced by the social 
experiences of the learner. In order to understand and assess learning, it is important to 
consider the learning process, not simply measure the outcome (Rennie, Dierking and 
Falk 2003). Efforts to understand the learning process have led science centre 
researchers to look of evidence of learning beyond the usual measure of cognitive gains 
or an increase in knowledge and facts. Assessment of the learning experience in science 
centres and similar institutions show that visitors engage in activities ad behaviors that 
lead to learning (informal learning in Canada April 18, 2007). 
 
  Borun, Chambers and Degborn (1996) analyzed family conversation during 
science museum visits suggested that “the individual’s learning experience is enhanced 
and shaped by input from other family members. Families have a culture of shared 
knowledge, values and experiences. A family group that visits a museum can enrich its 
culture, storing knowledge for later sharing”. Hohennstein, (2005), in his research found 
that children of parents who invited dialogue and reflection with open-ended question 
learned more and had a more sophisticated understanding of science than children of 
parents who did not use open-ended questions. 
 

Developing and maintaining a scientific understating literate population is 
increasingly important in today’s knowledge based society. An effective, free-choice 
educational infrastructure could make an important contribution to improving science 
literacy. Science literacy is the ability to follow scientific discourse and to connect the 
world of science to the context of everyday life, and ability to make science personally 
relevant (American Association for Advancement of science (AAAS) 1998) 
 
Communicating Science and its Effectiveness in Teaching and Learning among 
Students in Classroom Setting  

Scientist are involved in doing science and exploring the unknown (Valiela 
2001), whereas science educators are involved in teaching science context knowledge 
that is already known and organized into National and State standards, as a foundation 
for science, typically responding to questions and memorizing the answers that will 
appear on the test. For many students learning to do science is limited to textbook –
driven “hands –on activities and step – by-step cook labs” Unless these students are in 
gifted programs or advanced placement classes, the experience of authentically doing 
science, truly exploring the unknown, is not usually part of school science.  
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According to StocklMayer (2001) science communication is the explicit 
intercultural discourse that explains the significance of scientific research, the nature of 
science, the doing of science and the content of science communication is an interactive 
process. In this vain, when science communication occurs in the presence of science 
learners, it galvanizes dialogue among scientists, teachers and learners in a rich 
ambience of mutual respect and common and inclusive language of discourse. Interest is 
growing in technologies that generalize and extend earlier “response system” and 
“classroom communication system” and enable teachers to improve instruction in 
classroom-or lecture hall sized groups. Researchers report that instructor use the novel 
technological capabilities to enhance questioning and feedback, to motivate and monitor 
the participation of all students, to foster discussions of important concepts, and to 
energize activate students’ thinking (Branford, Brophy, and Williams 2000; National 
Research Council, 1999) 
 
Information and Communication Technology as a Source of Communicating 
Science in out—of –School Setting among Secondary School Students 

Alhassan (2001) defined information technology as a broad based technology 
that supports the creation, storage and manipulation of information. Haastrup (2004) 
defined information technology as new way of storing processing and transmitting 
information brought about by rapid development in electronics computing 
telecommunication. 
 

Information and Communication Technology (ICT) comprises the methods and 
technical means of capturing, storing, processing, retrieving and transmitting both the 
data and the information borne by the data thus enhancing man’s technical and social 
processes. The (ICT) materials that are useful in teaching science at secondary schools 
include: hand lends, microscope, prepared slides, overhead projectors, video machine, 
computers, compact discs, digital video discs, satellite communication, internet, 
television, radio e-mail facilities, bulletin board system library, telephone, scanner, 
camera, laptop and so on. The fact remains that, most of these ICT materials are not 
made available for students in teaching and learning of science. In view of that the use 
of communicating science in out of school setting through information and 
communication technology should be encouraged among students, that is, where 
students would have more access to ICT materials.  
 
The importance of ICT is enormous. According to Oloundare (2006) ICT has the 
following potentials in the implementation of school curriculum: 

i. It accelerates and deepens students’ basic skill in any school subject 
especially reading, mathematics and the science. 
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ii. It challenges students to learn independently and hence be responsible 
iii. Helps to update students’ academic knowledge and instructional practices 
iv. It prepares the individual learner to economically survive and become 

productive in tomorrows’ world of work that depends on ICT.  
v. Teachers are provided with efficient and effective tools to take care of 

students’ individual difference. 
vi. There is an opportunity for close cooperation with colleagues in the same 

class or even others through networking and internet services. 
vii. Educators are challenged to new methods of acquiring knowledge through 

knowledge sharing and are ultimately connected to the world. 
viii. Unrestricted access of teachers and students to relevant information and 

development subject area.             
 

The above stated potentials of ICT utilization at the classroom level make this 
tool an inevitable acquisition at our school levels (Olorundare, 2006). But the question 
is, are they always available for utilization at the classroom level in our schools. To 
achieve these enviable potentials of ICT, the use of communicating science in out of 
school setting should be encouraged among our secondary school students as this would 
go a long way to enhance effective teaching and learning of science. 
 
The Challenges of the Use of the ICT for Qualitative and Effective Science 
Communication  

According to Aderogba (2007) Information and Communication Technology 
offers great challenges and opportunities for science communication in order to ensure 
qualitative science teaching. 
The following are some of the challenges: 

1. It acts as platform for quick exchange of ideas, learning materials and teaching 
strategies among science teachers and students. 

2. It enhances exploratory learning through the hosting of web sites. 
3. It stabilizes science concepts through the relaying of events and processes by 

video, otherwise not easily accessible locally.  
4. It is for the sustenance and updating of knowledge 
5. It makes it easily possible for conferences seminars and discussion to be held 

across continental boundaries to the benefit of all  
6. It ensures quick access to current references and standards  
7. It provides access to international aid 
8. It affords distance learning in science to be easily implemented. Adamu (2004) 

therefore highlighted the potential of ICT mediated instruction as revealed from 
research finding s over a period of two decades that: 
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i. students lean more  
ii. lessons are learnt in less time 
iii. students like their classes more when they receive computer help in 

them  
iv. more positive attitude towards computers are developed 
v. improved learning outcome are ensured  
vi. improved access to and the quality of teacher training  

 
Conclusion  

The future of science education is contingent and on how education itself is 
empowered and as such the extent through which secondary school students are 
encouraged to utilize all the positive elements of globalization movement especially in 
the aspect of communicating science in out of school setting, would go along way in the 
enhancement of teaching and science in our secondary schools. 
 

Furthermore, communicating science in out-of-school setting would increase 
science literacy among students, improve science learning in classroom settings and as 
such encourage public understanding of science and technology. 
 
Recommendations 

In effective teaching and learning of science, which leads, to poor performance 
of students in science subjects, would continue if students are not exposed to 
communicating science in out-of-school settings. Recommendations are made in this 
paper as to how these problems could be solved in order to fully utilize and appreciate 
the social value of science.  

1. Efforts should be made to encourage students in our secondary schools to 
always engage in communicating science in out of school settings. 

2. Science teachers in our secondary schools should make it a point of duty to 
always motivate their students to engage in communicating science in out-of-
school settings. 

3. Provision should be made to always encourage students located in the rural 
areas to appreciate the use of communicating science in out of school settings. 

4. Parents should always show positive attitude towards their wards teaching and 
learning of science.      

5. Government and individuals should endeavor to encourage communicating 
science in out of school settings by providing museums, public libraries and 
internet facilities to the public  

6. Students in our secondary schools should be made to have access to conferences 
and workshop in order to learn more about scientific concepts 
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7. Seminars, film talk and quiz be organized for students to make them know more 
about the importance of communicating science in out of school settings 

8. Parents should always buy scientific video films that would help their wards to 
learn more about science  

9. Schools should organize at least one excursion visit in a term, for students to be 
exposed to the importance of communicating science in out of school settings. 

10. The television and radio stations should inculcate more scientific teaching 
programmes. 
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