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Abstract 

The study investigated the quality of Basic Science teachers in Junior 
Secondary Schools (JSS) and the implications for educational development 
beyond 2020. The population of the study consisted of all teachers teaching 
Basic Science in secondary schools in Isi-Uzo Local Government Area of 
Enugu State. Survey research design was adopted. Five schools were 
selected through simple random sampling from the ten government owned 
secondary schools in the local government area. 10 teachers teaching Basic 
Science from the sampled schools were used for the study. Four research 
questions were posed to guide the study. A structured questionnaire in 4 
clusters developed by the researcher was used to collect data. The reliability 
coefficient of the instrument as determined using Cronbach Alpha was 
found to be .79, .82, .80 and .78 respectively. The data collected were 
analyzed using percentages and means. The study revealed among other 
things that, most of the teachers teaching Basic Science are not qualified to 
teach the subject at the JSS and that the teachers are not given opportunities 
to go for in-service training on Basic Science teaching. The implications of 
the findings to science education development beyond 2020 were 
highlighted and recommendations towards alleviating the situation were 
made.  

 
 
  
 The quality of science education of any nation is highly associated with the stimulating 
growth in the teaching and learning of sciences in the schools. In an effort to boost growth in her 
education system, particularly science education sub-sector to comparable international standards, 
Nigeria in 1990, participated in the conference on education held at Jomterm which came up with the 
declaration of Education For All (EFA) and in the EFA meeting also held in Senegal in 2000. The 
Universal Basic Education, UBE launched in 1999 is also another forward match towards boosting 
education for all Nigerians. These efforts are aimed at helping Nigerian citizens adapt reasonably in 
the modern science and technologically prone society, for Nigeria to attain the Millennium 
Development Goals (MDGs) and enjoy the merits and as well achieve the Economic Empowerment 
and Development Strategy (NEEDS). Our current science education programme should then aim at 
achieving the education goals of MDGs and NEEDS through UBE by the year 2020 and beyond. This 
would involve boosting science education programme anchored in a strong base.  

A pure science subject taught at the junior secondary schools today is Basic Science under the 
Basic Education, UBE programme in place of the former Integrated Science. Basic Science is a 
product of re-structuring and re-aligning of the existing primary science and the junior secondary 
school Integrated Science curricula to meet the targets of the 9-year Basic Education programme 
which is based on the attainment of NEEDS and MDGs (NERDC, 2008) as approved by National 
Council on Education, NCE in December, 2005.  
Some objectives of Basic Education programme include;- 
-   development of interest in science, technology and 
     Mathematic, STM,  
-   acquisition of basic STM knowledge and skills,  
-   development of reasonable level of competence in ICT  applications that will engender 

entrepreneurial skills. 
- application of STM skills and knowledge to meet societal needs  
- preparing students to take advantage of numerous STM career opportunities 
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- improve the quality of life of learners by empowering them to compete globally in an ever 
changing world economy thus facilitating the attainment of the objectives of NEEDS. (NCE, 2005: ).  
 

The minimum qualification for teachers to teach Basic Science in schools is Nigerian 
Certificate in education, NCE in Integrated Science (NERDC, 2008). This is because Basic Science is 
expected to be taught to learners in such a way as to express the fundamental unity of scientific 
thought (Bajah, 1983).  

Junior secondary school science curriculum strongly recommends that teachers should be 
regularly sent for induction courses and in-service training programmes in the forms of seminars, 
workshop, conferences, short-term course programmes etc to update their knowledge in consonance 
with thea demands of science education in this age of knowledge explosion. The in-service training 
programmes are intended to highly equip teachers with current knowledge and skills necessary for 
them to cope with the challenges of impacting quality science instructions that would imbibe positive 
attitude and stimulate interest for sciences among students from junior secondary education level. 
This is very necessary because, today the qualities of teachers teaching science in schools and their 
teaching skills are very much in question (Agusiobo, 2000, Wokocha, 2002 and Odetoyinbo, 2004). 
Furthermore, many students appear turning away from the sciences for the arts subjects at the senior 
secondary school level. The reason is being speculated to be due to poor grounding of students in 
Basic Science at the JSS level which is also speculates to be due to teacher low knowledge of subject 
matter, poor pedagogical skills, high student population relative to number of teachers etc.     

With high student population commonly observed in schools today, teacher-student ratio is 
likely to be high and thus effecting quality and effectiveness of instructions as well as classroom 
management.  Federal Ministry of Education (FRN, 2004) recommends teacher-student ratio of 40:1 
for fair management during instructions. It is highly in doubt whether this stipulated ratio is being met 
in Basic Science teaching in junior secondary schools in Nigeria.  Managing high student-teacher ratio 
has much to do with teacher productivity. Considering the fact that the teacher is the center-stage 
manager in the process of implementing education curriculum demands and that every nation wants to 
achieve very high standards in her science education sub-sector, what quality of teachers teach Basic 
Science in schools today and what would be the likely implications in future – 2020 and beyond? The 
problem of this study therefore is, to ascertain the quality of teachers teaching Basic Science in 
schools, the level to which the teachers undergo in-service training programmes for professional 
update and development and the challenges that influence Basic Science teachers’ participation in in-
service training programmes.       
 
Research Questions  
1. What are the academic qualifications of the teachers teaching Basic Science in schools?  
2. To what extent do the teachers go for in-service training programmes for Basic Science 

teaching?  
3. What problem(s) hinder teachers teaching Basic Science from getting involved in in-service 

training programmes?  
4. What is the student-teacher ratio in relation to the stipulations of the Federal Ministry of 

Education with respect to Basic Science teaching? 
 
Research Method  

The study was carried out in Isi-Uzo Local Government Area of Enugu State. The population 
of the study consisted of all Basic Science teachers in the ten government-owned secondary schools in 
the L. G. Area. Ten Junior Secondary School (JSS) teachers teaching Basic Science schools were 
randomly sampled from five of the schools in the Local Government Area and were used for the 
study. Survey design was employed. The instrument used to collect data from the respondents was a 
questionnaire designed by the researcher. The instrument consisted of two sections, A and B. Section 
A sought information on the qualifications of teachers while section B has 3 parts. Part 1 sought 
information on the extent of teachers participate in in-service training programmes; part 2 sought 
information on problems that might be hindering teachers’ participation in in-service training 
programmes and part 3 sought information on student-teacher ratio in Basic Science classrooms. 
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 The response options in the instrument in parts 1 and 2 are designed in a 4-point scale. Part 1 
demanded responses in the form of very often (VO) with 4 points, occasionally (O) with 3 points, 
rarely (R) with 2 points and never (NE) with 1 point while part 2 had options structured in the form of 
strongly agree SA (4 points), agree A (3 points), disagree D (2 points) and strongly disagree SD (1 
point). The final section of the instrument demanded for the number of Basic Science students in each 
of the schools used for the study.  

The instrument was faced validated by two experts in science education and one experienced 
Basic Science teacher from a school that was not used for the study. The instrument was face 
validated in terms of correctness and simplicity of English, comprehensiveness of possible in-service 
training programmes at the secondary school level and comprehensiveness of possible factors that 
could influence or hinder teachers’ participation in in-service training programmes.. Their corrections 
on the items of the instrument were effected before producing the final version. The reliability of the 
instrument was computed using Cronbach Alpha and yielded coefficients of .79, .82, and .80 
respectively for the three parts of section B. The overall reliability coefficient for the three parts was 
found to be .78. 

The questionnaire were administered to the respondents by the researcher and collected 
immediately. There was a 100% return rate of the instrument. Percentages and means were used to 
analyze the data collected. A bench mark of 50% and mean rating score of 2.50 were used for decision 
taking on each of the items of the instrument.  
 
Results  
 The results of this study were presented according to the research questions as follows.  
Research Question 1  
1. What are the academic qualifications of the teachers teaching Basic Science in schools? 
Table 1: Highest qualifications, number and Percentage of teachers teaching Basic Science in 
schools 
 
Qualification   Number of Teachers Percentage  
    
    
B.Ed Int. Science/Basic Science   – 0% 
B. Ed. Biology   2 20% 
B. Ed Chemistry   1 10% 
B. Ed. Physics 
B. Ed mathematics   

 – 
- 

0% 
0% 

B.Sc.  in core sciences   - 0% 
OND or HND   1 10% 
NCE Int. Science/Basic Science with any other 
subject combination  

 2 20% 

NCE Bio/Chem 
NCE Chem/Maths.  

 1 
1 

10% 
10% 

NCE Phy/Math   – 0% 
NCE applied sciences (Agric Sc,/Ed, Home 
Economics etc. 

 2 20% 

     
    
Total  10 100% 
 
 The result presented in table 1 shows that none of the teachers teaching Basic Science in the 
schools has a university degree in Integrated or Basic Science; 2 have degrees in biology education, 1 
in Chemistry education representing 20% and 10% respectively, 2 teachers representing 20% have 
NCE in Integrated Science, 1 teacher each in OND, NCE Bio/Chem and Chem/math combinations 
representing 10% each while 2 representing 20% have NCE in applied sciences (Agric. Science and 
Home Economics).   
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1. Research Question 2: To what extent do the teachers go for in-service training programmes 
for Basic Science teaching?  
Table 2: Means, STD Deviation and Decision on Teachers’ Responses on the Extent of their 
Attendance to in-service Training Progammes. 
  
S?N Type of in-service training VO O R NE N   

__ 
 X 

Std 
dev. 

Decision  

1 Seminar  0 1 5 4 10 1.70 0.81 Not 
attended 

2 Workshop  0 0 5 5 10 1.50 0.73 Not 
attended 

3 Conferences  0 0 2 8 10 1.20 0.72 Not 
attended 

4 Refresher courses 0 0 2 8 10 1.20 0.72 Not 
attended 

5 Study leave with pay 0 0 0 10 10 1.00 0.00 Not 
attended 

6 Study leave without pay 0 0 0 10 10 1.00 0.00 Not 
attended 

        Grand mean rating score                                                1.40 
The result presented in table 2 shows that none of the ratings on the in-service training programmes 
had a mean score up to 2.50. This shows that the Basic Science teachers appear not to be attending (or 
sufficiently attending) any of the in-service training programmes stipulated. 
 
1. Research Question 3: What problem(s) hinder teachers teaching Basic Science from getting 
involved in in-service training programmes?  
Table 3: Means, STD. Deviation and Decision on the Teachers’ Responses on Problems 
Hindering their Involvement in in-service Training Programmes 
 
S/N Statement of problem SA A D SD N   

__ 
 X 

Std 
dev. 

Decision  

1 Lack of sponsorship by education 
authorities. 

4 6 0 0 10 3.40 0.79 Problem 

2 Lack of interest by teachers in in-
service training   

0 0 4 6 10 1.40 0.72 Not a 
problem 

3 Lack of incentives to teachers by in-
service training organizers. 

2 3 3 2 10 2.40 1.93 Problem  

4 None recognition of additional 
qualification obtained by teachers 
through in-service training 
programmes 

3 2 3 2 10 2.60 1.32 Not a 
Problem  

5 Lack of fund for self sponsorship by 
teachers on in-service training 
programmes. 

3 2 2 3 10 2.50 2.11 Not a 
problem 

6 In-service training not regarded 
important by teachers 

4 6 0 0 10 3.40 0.72 Not a 
Problem  

7 Appropriate authorities not 
organizing in-service programmes 
for teachers 

5 5 0 0 10 3.50  Problem 

8  Teachers not willing to go for in-
service training 

0 0 6 4 10 1.60 0.72 Not a 
problem  
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9 In-service training centers too far 
from schools 

0 0 5 5 10 1.50 0.72 Not a 
problem 

10  Going for in-service training not 
helping teachers in any way 

0 0 6 4 10 1.60 0.72 Not a 
problem  

11 Teachers are not desirous of going 
for in-service training programmes 

0 0 7 3 10 1.70 0.72 Not a 
problem  

12 Heads of schools do not allow their 
teachers to go for in-service 
training. 

0 0 4 6 10 1.40 0.72 Not a 
problem  

13 Teachers are always so busy that 
there is little or no time for going 
in-service training 

0 0 3 7 10 1.30 0.2 Not a 
problem  

14 Teachers regard in-serve training 
for teachers who do not poses 
teaching qualifications. 

0 0 4 6 10 1.4 0.72 Not a 
problem  

15 Government appears to disregard 
in-service training as a important 
for updating or improving teachers’ 
professionalism. 

6 4 0 0 10 3.60 0.72 Problem  

16 Teachers regard in-service training 
as unnecessary since they have 
gotten teaching qualifications 

0 0 5 5 10 1.50 0.72 Not a 
problem 

  
The result in Table 3 shows that the problems hindering teachers from attending in-service 

training include lack of sponsorship, lack of incentives to teachers, appropriate authorities not 
organizing in-service training programmes and government appearing not to regard in-service training 
as important for teachers among the problem statements raised. The table also reveals that teachers in 
all ramifications are willing to go for in-service training programmes but do not have the opportunity.   
 
Research Question 4: What is the student-teacher ratio in relation to the stipulations of the Federal 
Ministry of education? 
Table 4: Basic Science Student-Teacher Ratio (STR) in Junior Secondary School  
School  Number of Teachers  Number of students  STR 
A  2 220 110:1 
B  2 250 125:1 
C 1 190 190:1 
D 3 189 63:1 
E 2 220 73:1 
Total  10 1069 106.9:1 
 The result presented in table 4 shows that the students-teacher ratio in all schools is high, 
ranging from 63:1 to 190:1 against the policy provision of STR of 40:1 for the secondary school level 
(ORASS 2006). 
 
Discussion of the Result  
 The results as presented in table 1 shows that only about 30% of the teachers teaching Basic 
Science in the schools are qualified to teach Basic Science at JSS level by possessing a minimum 
qualification of NCE in Integrated Science. Although another 20% hold NCE qualifications in 
Bio/Chem and Chem/maths, they are not fully qualified and cannot teach the subject in a way as to 
express the fundamental unity of scientific thought which Basic Science demands (Bajah, 1983). 
Likewise, about 30% hold degrees in Biology education and Chemistry education. These groups are 
qualified to teach biology and chemistry subjects at the senior secondary school level and equally not 
to teach Basic Science to express the fundamental unity of science. Again, about 20% of the teachers 
teaching Basic Science hold NCE qualifications in applied sciences: they also do not qualify to teach 
Basic Science in the schools. This group of unqualified teachers teaching Basic Science in schools 
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only formalizes teaching the subject just as a way of passing concepts of Basic Science to students. In 
other words, they only interpret the concepts of Basic Science to students without applying the 
pedagogical skills expected of Basic Science teaching for meaningful understanding (Ayogu, 2013).  
With respect to teachers teaching Integrated Science (now Basic Science) in schools, ORASS (2006) 
reported that TCII and OND/HND diploma holders, with a teaching force of about 27% are still 
teaching the subject in Junior Secondary Schools. Okebukola (1997). Wokocha (2002) and 
Odetoyinbo (2004) lamented of unqualified teachers teaching Integrated/Basic Science in schools. 
The teaching of Basic Science in schools by this high proportion of unqualified teachers will not 
enhance the achievement of science education goals beyond 2020.  
 
Table 2 reveals that teachers teaching Basic Science in schools appear not to be going for in-service 
training programmes in the forms of seminars, conferences, workshops, refresher courses, nor do they 
go for study leave with or without pay. One question here is, how do these teachers teaching Basic 
Science be abreast of the contemporary changes or innovations in science education practices? Ochu 
(2006) also reported of teachers not attending in-service training programmes. There is dynamism in 
every human endeavour including science teaching and learning in schools. Therefore, in-service 
training is necessary for teachers’ update of their knowledge and skills on pedagogy and very 
importantly, for cross-fertilization of ideas with respect to teaching school subjects including Basic 
Science. 
 
Table 3 ex-rays some of the problems responsible for Basic Science teachers not getting involved in 
in-service training programmes. They indicated that the appropriate authorities do not usually 
organize in-service training programmes, lack of sponsorship by the appropriate authorities (even if 
organized), lack of incentives to teachers for support and encouragement and government appearing 
not to regard in-service training as important for teachers among the problem statements raised. All 
these appoint accusing fingers to science education authorities as being in-sensitive to updating the 
knowledge of science teachers in schools. The table also reveals that teachers in all ramifications 
appear to be willing to go for in-service training programmes as that would help them be in 
consonance with the dynamics of social changes in the science education field. Their willingness to 
go for in-service training programmes is very impressive as technology advances through internet 
services is now bringing the entire world to be a global village and bringing science education system 
to likely have international common goals.         
 
Table 4 reveals student-teacher ratio, ranging from 63:1 to 190:1 in the schools. This is too high in 
relation to the stipulations of SRT which is a ratio of 40:1 (ORASS, 2006) at secondary school level. 
This study had in this respect revealed of gross inadequacy of teachers teaching Basic Science in 
schools and why many unqualified teachers are teaching Basic Science. There is no doubt that, with 
this very high student-teacher ratio, teachers would be finding it very difficult to cope with the 
challenges of handling students in the manner it should be under proper student-teacher ratio of 40:1. 
This would lead to inadequate exposure of students to the experiences they are supposed to undergo in 
the Basic Science curriculum.  This situation is a challenge to Nigeria’s science education system. 
 
Implications for achieving science education goals beyond 2020 
 The findings of this study would have serious negative implications on Nigeria’s science 
education system by the year 2020 and beyond. There is grossly inadequate number of qualified 
teachers teaching Basic Science in the schools. These un-qualified turn out into the society half-baked 
students who are not comparable to their colleagues at international level. With this situation, the 
achievement of MDGs and NEEDS are at risk. If the situation is not addressed radically, by 2020 and 
beyond Nigeria would be far behind other nations in science education. 
       The teachers teaching Basic Science are not well involved in in-service training programmes to 
updated their knowledge in the processes of teaching the subject.  This implies that the teachers are 
not in harmony with, but rather kept in the dark, about current issues in science education. Their 
knowledge of subject matter and pedagogical skills cannot change when that of their colleagues 
changes. They therefore cannot teach science in the way consistent with the current science education 
demands. 
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  The study revealed some problems hindering teachers teaching Basic Science in schools from 
going for in-service training. If these problems are not quickly looked into for improvement, our 
science education system will continue to suffer growth to the detriment of the nation’s scientific and 
technological advancement in relation to that of other nations.  
    Most schools suffer large class size to a single teacher in Basic Science. This situation cannot 
allow teachers watch closely what students are doing during instructions. Consequently, students are 
not learning science properly and could lead to students having negative attitude and or low interest 
towards the study of sciences at the senior secondary level. 
 Our science education sector will continue to suffer set back if quality teachers do not teach 
sciences especially Basic Science in schools. 
 
Conclusion  
 Nigeria appears to be paying lip services to her science education system if qualified and 
sufficient teachers are not employed to teach Basic Sciences at the junior secondary schools. It is only 
qualified Basic Science teachers that can lay strong foundation to strengthen growth in the science 
education system. Professional development of staff is fundamental to achieve quality science 
education in the year 2020 and beyond.  
 
Recommendations  

Based on the findings of this study, the following recommendations were made.  
1. Only teachers possessing NCE certificates in Integrated Science should be employed to teach 

Basic Sciences in schools. Only such quality of teachers can teach Basic Science in a way to 
express the fundamental unity of science.   

2. The governments and science education stakeholders have to ensure that Basic Science 
teachers are placed on compulsory regular in-service training programmes to update their 
knowledge on current issues in science education.  

3. Science education stakeholders have to motivate Basic Science teachers through incentives to 
participate effectively in in-service training programmes.  

4. Sponsorship for in-service training should not be left for government alone. Private 
individuals, NGOs, limited liability companies, banks, etc have to help in in-service training 
of teachers. 

5. There should be special budgetary allocations for retraining science teachers especially Basic 
Science teachers for knowledge updates.  
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