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Abstract  

The prevailing economic situation in the country calls for innovation in the 
teaching and learning of Integrated Science because ready made materials 
are not available and where there are, they are too expensive to acquire. 
Integrated Science teachers who appreciate the need to equip his students 
with functional scientific knowledge and manipulative skills will go all 
length to get all necessary equipment and materials needed for his lessons. 
Hence improvisation is the only solution to obtaining Integrated Science 
equipment. This paper explains what improvisation and why Integrated 
Science teachers should improvise. Recommendations were proffered. 

 
Introduction  

Integrated Science cannot be taught nor learnt effectively In schools without the use of 
materials and equipment.  

A major constraint to Integrated Science teaching and learning at all levels of education is 
the lack of necessary instructional materials. The instructional materials are either in short supply 
inaccessible. This situation is due to the following factors.  

 1.  High cost of the real instructional material.  
 11.  Lack of fund  
111. The materials are not readily available for purchase even when affordable.  
IV.  The unwillingness of some school heads to spend the school finances on science 

instructional materials.  
v. The ever - increasing students population with all these problems, it seems the best available 

option is the improvisation of materials by the classroom teacher.  
 
What is Improvisation?  

Improvisation in Science Technology and Mathematics (STM) education is the preparation 
and use of materials and or equipments obtainable from the local environment, for the enhancement 
of the effectiveness of teaching and learning. To Akinmoyewa (1992) "improvisation is the art of 
designing a replica of something to make it function or play the role of the real thing using available 
materials". Eneayaju (1983) defines improvisation as "the act of using alternative material and 
resources to facilitate instruction whenever there is lack or shortage of specific first hand teaching 
aids". Again Wasagu (2000) sees improvisation as "the attempt by teachers to substitute a material 
or equipment either in the absence of the standard ready made material, (usually manufactured or 
due to inadequate and expensive nature of the required material". Landu (2000) defines 
improvisation as "The act of using alternative teaching aid to enhance teaching and learning process.  

It is important to note that these definitions, presuppose that an improvised material must 
essentially serve the purpose for which it is intended. It is not just providing a piece of material as 
substitute of what is not available.  

Maduabum (1989) identified two forms of improvisation: - "Role substitution"  
- "Role simulation"  

"Role Substitution" is that in which the original item generally requires little or no 
modification before it can be used to fulfill the new function(s) in an experimental setting. Example, 
the use of kerosene stove as a burner, or a glass tumbler as a beaker.  

"Role Simulation" is a situation in which actual construction of the apparatus is undertaken as 
an emergency measure either because the needed apparatus is too expensive or not available. Example 
is the use of the local carpenter to construct test tube racks, tripod stands and test - tube holders.  
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Importance of Improvisation  
According to Maduabum (1989) improvisation serves the following functions:  

i.  "It contributes to the achievement of our educational objectives by providing opportunity 
to develop necessary science skills process skills, attitudinal and practical skills needed to 
function effectively in the society as professional scientists.  

1. ii.  Improvisation undertaken by the teacher enables him to rethink and research for cheaper, 
better and faster methods of making the teaching/learning process easier for the students. In 
other words, it promotes creativity and self reliance.  

2. iii.  Improvisation fills the vacuum created by lack or shortage of science equipment by 
providing a frame of reference on which students can key their attention during classroom 
discussions or activities.  

iv.    Improvisation provides a cognitive bridge to lead students from abstraction and its attendance 
"mental indigestion" to a nodding acquaintance with reality and  

v. Situation where equipments are available but not affordable, and/or where technical 
expertise for servicing or repairing equipment is lacking, or spare parts and replacement 
items are not readily obtainable, clearly underscore the need for  
improvisation" .  

 
Why do Science Teachers have to Improvise?  

Beside the reasons highlighted by Maduabum for improvising in science teaching Fatubarin 
(2001) listed a number of reasons why science teachers have to improvise. Among these are the 
following:  
i.   The need to use self - made equipment made to one's specification. The quality of some science 

equipment supplying companies are sometimes too detailed for the level of students a teacher is 
teaching some others down play on the parts would have interest the student.  
Examples of these are seen with the models of the skin, eye and ear, and the charts of the 
circulation of the blood and the nervous system.  

ii    The need to encourage indigenous entrepreneurshp. An indigenous company may embark on the 
production of teaching aids of good quality from local material. A section of the school may also 
embark on a similar venture. The schools within the vicinity of such establishment may want to 
encourage such indigenous entrepreneurship by patronizing these establishments.  

iii.  The need to inculcate in students certain desirable habits.  
Among the habits teachers may want to use any opportunity he has to inculcate when 

teaching science, are self - reliance and financial prudence even in the time of plenty.  
As long as available finance for education continues to be far short of the need of education sector, 
import restriction and the need to conserve foreign exchange continues to be part of the features of 
human life, so long will there be the need for science teachers to continue to improvise. 
 

Some Improvisable Materials in Integrated Science:  
Improvisation calls for ingenuity, sound knowledge of the subject matter, professional 

commitment and imaginative ability on the part of the teacher.  
Some improvisable materials in Integrated Science include:  

i. Making scalar and functional models of different organs and systems using plasticine, 
moldable   clay soil or papier mache.  

ii. Chromosome, gene pool and DNA model using maize glued with plasticine.  
iii. Measuring cylinder using empty straight side bottle, strip of paper and cello - tape.  
iv.   Insect net can be constructed using stiff wire and mosquito net.  
v.   Animal cage can be constructed using empty boxes or stiff wire made into a box.  
Vi.     Tripod stand can be made using tin can cut out leaving three legs.  
Vii.    Specimen bottles from large, wide mounted bottles.  
Viii.   Aquarium from a moderate size wide - mouth glass or transparent plastic container etc.  

The list of improvised materials in Integrated Science mentioned above is un-exhaustive. 
Balogun (1982), even include the microscope among the list of equipment that has been successfully 
improvised for teaching Integrated Science. Like he rightly said, Integrated Science is peculiar 
because it is the mother of all Science subject in which extensive improvisation is possible and most 
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of which only little technical skills are involved. 
 
Conclusion 

In conclusion, improvisation is in dispensable in the teaching and learning of Integrated 
Science. A truly committed Integrated Science teacher must improvise materials to aid instruction at 
all times.  
 
 Recommendation     
i.  Improvisation of instructional materials demands active involvement of the Integrated 

Science teachers. Many Integrated Science teachers are very inventive their products need to 
be known by other science teachers. The government can help in this issue by sponsoring 
statewide or nationwide academic exhibitions on improvised science equipment. The 
Colleges of Education and the Teacher Education Department in our universities can also 
organize on annual basis, academic exhibitions on improvised science equipments.  

ii.  Improvisation in Integrated Science teaching, can be further encouraged, if state or 
nationwide competitions among teachers and student teachers to improvised Integrated 
Science equipment, could be made an annual event for Integrated Science teachers. Teachers 
who help in providing schools with such equipment, should be encouraged through 
commendation from Federal, State Schools Boards and if possible through promotion.  

iii.  Government should make appropriate plants to expose Integrated Science teachers to 
training, workshops on improvisation in order -to update their techniques for improvising 
specific equipment.  

iv.  Exposure in science methodology classes to basic techniques in constructing certain 
equipment during science teacher preparation will also provide useful training experience 
needed for similar assignment in future.  

v.  Suitable source books on improvisation of Integrated Science materials should be made 
available to all levels of education.  
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