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Introduction  

The strength of a country in the 
area of science and technology should be 
the primary concern of a country desirous 
of national development.  No country can 
develop in science and technology with 
under-developed scientists.  The scientists 
cannot be developed or efficient without a 
sound and qualitative science education 
which can be achieved by using the 
science laboratory maximally.  Oxford  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Advanced Learners’ Dictionary gives a 
detailed meaning of ‘Science’, 
‘Education’, and Laboratory.  Science 
means ‘Knowledge about the structure and 
behaviour of the natural and physical 
world, based on facts that you can prove.  
Education is ‘a process of teaching, 
training and learning to improve 
knowledge and develop skills, while 
laboratory is ‘a room or building used for 
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Abstract 
Qualitative Science Education is the type of science education 
with the complete ingredients of teaching and learning of 
Science.  It is the type of science education needed by every 
society to enable its citizens acquire desirable knowledge and 
skills for their individual development as scientists and the 
society in general, especially in the area of science and 
technology.  This type of education (though initiated from the 
primary school) actually has its roots or basis in the secondary 
school and cannot be achieved without the use of the laboratory.  
However, due to certain factors militating against the maximum 
use of the science laboratory in the secondary school science 
education, it has failed in the important role of provision of 
qualitative science education in our Nigerian secondary schools.  
This paper identified the factors and made some useful 
recommendations on the way forward. 
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scientific research, experiment or testing.  
Laboratory – based science education 
therefore, is the means of teaching, training 
and learning to improve and develop skills 
about the structure and behaviour of the 
natural and physical world based on facts 
that you can prove by scientific research, 
experiment or testing. 

Going by the above definitions, 
what qualitative science education can a 
young scientist possibly get without the 
laboratory?  This is in view of the fact that 
laboratory experience provides students 
with opportunities to interact directly with 
natural phenomena (NSTA, 2007).  In fact, 
qualitative science education simply means 
laboratory based science education.  The 
Nigerian scientist therefore depends on the 
laboratory for an all – round qualitative 
science education to compete with his 
counterparts globally. 
The need for stakeholders in the secondary 
school educational system to recognize the 
roles of the laboratory in science 
education, its constraints in achieving this 
goal and put in place adequate measures to 
tackle the problem militating against its 
effective use cannot be over-emphasized. 
This paper therefore discusses various 
roles the laboratory plays in providing 
qualitative science education with 
emphasis on factors militating against its 
maximum use 
 
Qualitative Science Education in 
Nigerian Secondary Schools   
 The Nigerian Secondary School 
curriculum is designed to make the 
secondary school education the foundation 
of any career development in the country.  

This means that Nigerian Scientists, 
Technologists, Engineers, Teachers, 
Lawyers, Medical Practitioners and all 
other professionals started their careers in 
the secondary school.  Considering this 
distinct role of the Nigerian secondary 
education, it becomes imperative that great 
effort is made to ensure that the secondary 
school education is equipped for this 
challenging responsibility.  The fact that 
secondary school education is the 
foundation of any career development 
makes qualitative or laboratory – based 
science education at the secondary school 
level a pre – requisite for the production of 
well – groomed scientists. 

These scientists are needed by this 
country in scientific research and 
developments including innovations that 
bring about national development.  Since 
science and technology is the bedrock of 
national development, it becomes 
necessary that adequate attention be paid to 
the foundation stage of the training of the 
scientists, technologists and other science – 
based professionals.  The Nigerian 
government believes this and has made 
some efforts in providing the Nigerian 
secondary schools with some science 
laboratories, technology workshops, 
gardens, farms, aquariums, herbariums and 
other facilities capable of making science 
teaching and learning easier and in fact, 
worthwhile for teachers and students. 
  The hallmark of science is that it 
generates theories and laws that must be 
consistent with observation (NSTA 2007).  
All knowledge and theory in science has 
originated from practical observation and 
experimentation (Ukoli 1985).  Most of 
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these practical observations and 
experimentations take place in the 
laboratory as indicated in the definition of 
the laboratory above. 
 

 Benefits of the Effective Use of the 
Laboratory       

(a) Helps to bring home ideas that were 
hitherto vague:  Some scientific 
ideas even when they have been 
proven severally by renowned 
scientists still sound like  fairly tales 
to students.  It is therefore the 
responsibility of the teacher to use 
 whatever means available at his / 
her disposal to make the facts and 
theories digestible to the confused 
students.  The simple fact that plants 
need light for photosynthesis may 
not make any meaning to a student 
until he / she sees it demonstrated 
using potted plants.  A student may 
never understand fully the theory 
that ammonia has a choking smell 
until the student is exposed to raw 
ammonia.  The laboratory provides 
facilities for the two instances given 
above  because the laboratory 
experiences help students learn to 
use scientific reasoning and 
appropriate laboratory techniques to 
define and solve problems and draw 
and evaluate conclusion based on 
qualitative evidence (Pavia, 
Lampman, Kritz, 1992). 
 In the laboratory therefore, ideas 
are made real in the young minds of 
these future scientists and this 
enables them perform effectively in 
their chosen careers.   

(b) Encourages drive for science–based 
careers in higher institution: During 
laboratory investigation, students 
have opportunities to conduct 
investigations, engage in scientific 
reasoning, manipulate equipment, 
record data, analyze results and 
discuss their findings (NSTA 2007).  
This makes them well-groomed in 
science education and they become 
more aware of the drive in them in 
the  area of science and may 
decide to pursue careers in sciences 
without inhibition.  In most cases, as 
a result of these exposures, students 
are able to determine exactly where 
they fit in, among the science–based 
subjects in the secondary school, and 
build a successful career on it. 

(c) Produces globally recognized and 
award winning scientists and 
science-based professionals: The 
qualitative nature of the science 
education foundation of these 
 students has demystified myths 
surrounding some scientific theories, 
and this makes the students become 
very confident of themselves 
because they are psychologically 
prepared for the challenges ahead.  
They mix up professionally with 
other scientists from more developed 
countries and most times become 
award winners for the country. 

(d) Produce better equipped and 
demonstrational science teachers: 
Exposure to laboratory work at the 
secondary school is important 
because most teachers develop their 
laboratory teaching techniques based 
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on their own secondary  school 
laboratory experience (NSTA 2007) 
content to today’s science 
curriculum are improved version of 
yesterday’s.  So, these teachers, 
having undergone sound laboratory–
based science education will be more 
willing and ready to pass this 
knowledge to their students. 

(e) Encourages a more cordial 
relationship between teachers and 
students: McLaughlin, Thompson  
(1997) strongly advocated that the 
laboratory method of teaching 
science is the most effective 
workshop for the development of the 
scientific skills in students. The 
laboratory method of teaching 
science is  therefore an 
activity oriented approach in which 
the teacher takes the students to the 
laboratory, gives them guidelines to 
the activities to be carried out and 
moves round observing the students 
as they carry out the activities on 
their own.  In this way, teachers 
spend more quality time with their 
students which eventually bring 
about a high degree of familiarity 
 between both parties. 

Irrespective of these benefits of the 
laboratory, the laboratory has failed over 
the years in providing the desired 
qualitative science education in our 
secondary schools. 
 
The Constraints of the Laboratory in 
Providing Qualitative Science Education
 Absence of qualified laboratory 
technologists: Secondary schools lack the 

presence of qualified laboratory 
technologists in their laboratories.  These 
students make do with the science teachers 
available who are not trained to operate 
some of the equipment in the laboratories.  
These science teachers by virtue of that 
training do not have the technical know-
how to handle these equipment, which 
means they lack the required skill for 
putting some of the scientific theories and 
facts into practical knowledge for the 
students. 
(a) Inadequate provision of laboratory 

equipment: There are cases where 
the teacher observes that the 
required equipment in the 
laboratory are not available, he/she 
improvises the equipment.  These 
improvised materials may not have 
been originally made for that 
purpose.  For instance, a teacher 
may decide to use hand lens in 
place of microscope because of the 
unavailability of microscope.  If 
this happens almost all the time, a 
science student may never 
recognize a microscope when 
he/she sees one even as a holder of 
Senior School Certificate with a 
credit in Biology.  This situation is 
real in our society today and is the 
root cause of poor science practice  

(b) Students’ negative attitude to 
practical: Most students are 
discouraged by myths about some 
scientific theories while others do 
not understand the several signs in 
the laboratory.  Yet many others 
exhibit non-challant attitude 
towards their practical work 
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because they see it as tasking.  As 
far as they are concerned, every 
subject should end in the theory 
class with little or no contribution 
from them.  They want to sit and 
listen. 

(c) Unsafe laboratory practices by 
some teachers: Some science 
teachers are not safety – conscious 
during practical lessons.  They 
create avoidable accidents, making 
students see the laboratory as a 
death trap.  Teachers should also 
understand potential hazards 
before any practical; this obviously 
serves well in minimizing 
laboratory accidents.  This way, 
students do not have the 
impression that some experiments 
are time bombs waiting for 
explosion. (Cheesbrough, 2006).  

(d) Poor practical lessons preparation / 
presentation:  Science Teachers 
should come to the laboratory with 
a plan for the use of their time and 
some understanding of what he/she 
is about to do. Some teachers also 
lack the required skill because they 
are also products of secondary 
schools with poorly equipped or 
poorly used laboratories.  Their 
poor background makes it almost 
impossible to pass any sound 
practical knowledge to the students 
who may become more confused, 
than they were before the practical. 
(Pavia, Lampma, Kritz, 1992). 

(e) Complete absence of Science 
Laboratories in some secondary 
schools: Although the government 

has provided some schools with 
science laboratories; there are 
those without laboratories at all.  
Science laboratory must be an 
integral part of the science 
curriculum (Pavia, Lampman, 
Kritz,  1992). 

(f) Lack of incentives to science 
teachers:  The nature of the jobs of 
science teachers in our Nigerian 
secondary schools are not put into 
consideration during payment of 
salaries.  The fact that they are not 
given incentives discourages these 
teachers from performing optimally.  
They tempted to end the science 
classes with mere tutorials like their 
non-science counterparts because 
they are paid the same salaries.  
There is little or no distinction in 
their salaries to accommodate the 
extra hours these science teachers 
spend in the laboratory with their 
students. 

(g) Poor Implementation of Science 
Curriculum by some school heads:  
Some principals do not encourage 
science teachers to use the laboratory 
effectively either because they are 
ignorant of the benefits of the 
laboratory in science education or 
simple do not care about the quality 
of science education in their schools.  
This development is rather 
unfortunate because the primary 
assignment of any visionary 
principal is to ensure that education 
quality of his/her institution is at its 
peak during his/her tenure. 
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(h) Poor funding of government – 
owned secondary schools:  The 
Nigerian secondary schools have not 
been receiving the required attention 
from the government (Federal, State 
and Local government level) despite 
their distinct role of providing sound 
educational foundation for any 
career development.  Instead of the 
government to pay attention to the 
requirements of the existing 
secondary schools, they are building 
more ill-equipped secondary schools 
with of course ill-functional 
laboratories.  The most discouraging 
part is the fact that most times the so 
called well equipped secondary 
schools only exist on the pages of 
the newspaper or on television.  The 
reverse becomes the case when you 
visit some of these secondary 
schools.  Some secondary school 
heads who have the desire to 
improve the quality of science 
education in their schools are given 
insufficient imprest to run the 
schools.  If the imprest is not 
sufficient where does the school get 
funds for the provision of some ‘not 
too expensive’ consumables needed 
for practical or even improvise in the 
absence of the proper 
materials/equipments. 

(i) Bastardization of secondary school 
science curriculum by some private 
secondary school proprietors.  Some 
private secondary school proprietors 
have reduced the quality of science 
education to near zero level.  In a bid 
to economize funds, the proprietors 

employ unqualified teachers who are 
unable to do any form of practical 
for the students.  Some of them only 
hire laboratory equipment during the 
Senior School Certificate 
Examination for the practical 
although some of the practical are 
mere make –believes; they really do 
not take place.  Some of the make-
believe practical are done in 
environment unsuitable for use as a 
laboratory.  Imagine a situation 
where the teachers’ offices become 
emergency laboratories and then 
equipment are quickly dismantled 
immediately after the exercise. 

With all these factors militating 
against the effective use of the laboratory, 
the laboratory is highly constrained from 
carrying out its major role of improving 
the quality of science education in our 
secondary schools. 
 
Recommendations and Needed Reforms 

Based on the various constraints of 
the laboratory in providing qualitative 
science education, the following 
recommendations are therefore made on 
the ways the laboratories can be used to 
provide qualitative science education in 
Nigeria secondary schools: 
(i) Employment of qualified science 

laboratory technologists:  Qualified 
science laboratory technologists 
should be employed in the secondary 
schools by the government to 
manage the laboratories and teach 
the students the practical aspect of 
any topic that should involve 
practical.  Making science teachers 
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handle this aspect of science 
education is like using improvised 
materials in place of the real 
material.  However, the laboratory 
technologists may be required to 
undergo a form of training (like Post 
– Graduate Diploma in Education) to 
enable them fit in better and be more 
focus in achieving set goals. 

(ii) The science teachers should be made 
to undergo training in laboratory 
techniques and management to 
enable them perform better in the 
laboratories. 

(iii) Provision of science laboratories in 
all Nigerian secondary schools:  It is 
not enough that we have science 
laboratories in most secondary 
schools, we should have them in all 
secondary schools and they should 
be well equipped.  Adequate 
attention should also be given to 
those in the rural areas, the private 
schools ought to be monitored too to 
ensure their laboratories are well 
equipped. 

(iv) Re – Orientation of students on 
laboratory – based science 
education:  The students should be 
made to understand the importance 
of the laboratory in science 
education.  They should understand 
that they cannot have a clear 
understanding of the scientific 
theories they are taught without 
using the laboratory for the practical 
involved.  They must know that the 
laboratory is the heart of science 
education.  They must also be made 

to participate during practical instead 
of being spectators. 

In addition to the above 
recommendation, the government should 
increase its level of commitment to the 
science teachers, ensure the administrators 
are using their imprests judiciously and 
that science teachers are sent on training to 
update them with the necessary experience 
and exposure for better performance.  
These reforms are necessary to achieve a 
maximum utilization of the laboratory 
 
Conclusion 
 If the factors militating against the 
role of the laboratory in providing 
qualitative science education are taken care 
of and the laboratory becomes efficient in 
carrying out its responsibility in this 
regard, we will be on our way to achieving 
qualitative science education because there 
can never be a qualitative science 
education without the qualitative use of the 
laboratory. 
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