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Abstract 

The millennium development goals emphasize on the eradication of poverty 
and the provision of basic education for every Nigerian citizen. This highlights 
the importance of basic education as an avenue for the provision of the 
foundation necessary for the achievement of higher education and skills for 
self-sustenance, which in turn place a demand on science teachers capable of 
handling the challenge. This paper focused on the relevance of science teacher 
training strategies employed in some integrated science departments for the 
achievement of basic and broad goals of science education. Having seen some 
discrepancies between strategies employed and the demands of these goals 
recommendations on an appropriate focus for basic science teacher training in 
Nigeria were made. Recommendations on concepts to emphasize in teacher 
training were also made. 
 

 
The millennium development goals (MDG) are suggested targets for the 

resolution of world’s problems and ensuring better living for people all over the world 
suggested at the Millennium Summit at Newyork USA, in September 2000, the largest 
gathering of world leaders in history was held and189 nations adopted the Millennium 
Declaration,and 147 heads of statessigned to commit their nations to reduce poverty; 
improve health; and promote peace, human rights, and environmental sustainability. The 
Millennium Development Goals set out a mutual compact between developed and 
developing countries to take sustained action towards achieving this vision. Specifically, 
the Millennium Development Goals aim to reduce poverty, ensure the completion of 
primary education for girls and boys alike, address maternal & child mortality,  fight 
HIV AIDS & other diseases, empower women, improve access to safe water & 
Sanitation. The goals also aim as an international commitment to reverse the enormous 
scale of death and ill-health in the world, which is a heavy burden and causing suffering 
in a number of countries, including Nigeria. The millennium development goals can be 
outlined as: 

 
1.  Eradicate extreme poverty and hunger 
2.  Achieve universal primary education 
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3.  Promote gender equality and empower women 
4.  Reduce child mortality 
5.  Improve maternal health 
6.  Combat HIV/AIDS, Malaria and other diseases 
7.  Ensure environmental sustainability 
8.  Develop a global partnership for development  
 

The outcomes of these goals are expected to be reaped latest from 2015. The 
MDG’s have since become a working guide for many countries and even institutions. 
About 84 out of 100 school age children attend school. Net enrolment ratio in primary 
school education was 84.26% in 2005 as against 81.1% in 2004. The literacy rate among 
15-24 year-olds also improved from 76.2% in 2004 to 80.20 in 2005. This is attributed 
to the implementation of the Universal Basic Education (UBE), improved policy 
environment and better intergovernmental coordination in the sector. Concerted efforts 
are needed to reduce the cost of primary and junior secondary education, improve the 
quality of teaching and schooling, and sustain political commitment to the 
implementation of UBE. 

 
It can be agreed that with the rapid advancement of science and technology and 

their employment in the sound advancement of the world’s social and economic status 
Science Technology Engineering and Mathematical (STEM) education is becoming an 
indispensable tool for the achievement of the MDG’s through both explicit and hidden 
educational curriculum is vested. In this vein it can be asked whether literacy is the only 
education needed for modern socio-economic development. It can be agreed that the 
caliber of education capable of enabling the achievement of the millennium 
development goals in developing countries like Nigeria must provide sound science and 
technological education that will inculcate the knowledge of concepts, processes and 
develop functionality in its recipients. This calls for a reciprocal quality of training and 
professionalism that will equip STEM teachers with the education, skills, and 
personality to accomplish the challenges posed by the MDG’s in their specific societies 
and in the world in general. As can be deduced the demands of the MDG’s is centered 
around sound and relevant educational system which can bring about people’s 
development, protection, cooperation, and increase sustainable living. This calls for 
professional development of STEM teachers in all stages of education especially in low 
income countries. 

 
Professional Development and Science Teacher Training in Colleges of education 

Professional development is an organized in-depth knowledge attained for 
personal development and career advancement. It includes all types of facilitated 
learning opportunities ranging from college degree to formal courses, conferences, 
workshops, and informal learning opportunities. Professional development can be 
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achieved through consultations, coaching, mentoring, reflecting assistance etc. The 
desire for the achievement of such goals as the MDG’s within a specified time brings the 
existential need for professional development in educational institutions. However, 
although the foundation of education has been recognized as the determinant of the 
strength of individual’s education, it was observed that many low income countries 
including Nigeria do not place much recognition to the professional quality of STEM 
Teachers especially at the basic level of education. 

 
The Nigerian certificate of education (NCE) was prescribed as the minimum 

teacher qualification and most basic education teachers posses only this qualification. 
This calls for professional development for the attainment of deeper conceptual 
knowledge and teaching ability. This will ensure changes in STEM teacher capabilities, 
Garvin (1993) stated that further education, training and learning are essential 
ingredients if organizations are to thrive and not merely survive. In the same context 
Neema-Abooki (2004) stated that education must be conceived as the process of 
enabling people to change their lives for better. It must equip them with the skills, 
knowledge and attitudes which are relevant for development. Castener (1986); Katz and 
Kahn (1978) all believed that the strength of any organization is closely related to the 
quality of staff that perform the task necessary for organizational goal achievement. 
Wilson and Neema-Abooki (2009) also agreed that organizations should not only seek to 
employ competent personnel but more importantly to retain such a desirable caliber of 
human resource, this foregoing truism also applies to the education realm. 

 
With various local and international demands placed on science education and 

science teachers in Nigeria, deciding the type of professional quality for existing 
teachers and prospective teachers set a conundrum on everybody concerned with the 
formal and informal training of science teachers. What then should teacher training 
scenario capable of providing a sound and relevant professional development in 
Nigerian science teachers assume? This question when answered will close the gap and 
provide clues to the means of solving the puzzles associated with the professional 
development of science teachers and also make science teacher training procedures 
relevant to the demands of the millennium development goals. 

 
Objective of the Study 

The main objective of this study was to determine the relevance of strategies 
employed for teacher training to the professional demand of the science teaching capable 
of achieving the MDG’s. 
 
Research Question 
1. To what extent does professional development strategies employed in Nigerian 
colleges of education apply techniques suitable for the achievement of MDG’s? 
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Theoretical/Conceptual Framework 
This study firmly believes that a teacher can only give what he has. And for the 

production of science teachers capable of implementing the goals of education that can 
lead to the achievement of the MDG’s, professional development of science teachers 
through formal training institutions should focus on the total reformation of teacher’s 
content knowledge and teaching skills. It is therefore believed that science teacher 
training should as much as possible place the science teacher in a position to enable him 
battle with challenges posed by increasing demand of science education arising from 
national demands. A Teacher should also possess the foundation that will enable him to 
cope with the rapid advancement of technology which always results in changes in 
instructional procedures. In view of the various theoretical considerations suggested 
various qualities can be inculcated in a science teacher through the use of a variety of 
training methods. 

 
Teacher training strategy is one important aspect of professional development 

that should be properly specified, understood and accomplished. From the theoretical 
considerations reviewed so far researchers like Abba (2000) have identified the need for 
teacher training to instill the ability to recognize potential benefits drawn from 
appropriate selection, management, and utilization of resources. In another context, 
Aguisiobo (2000) stressed that teacher training strategies should focus on capacity 
building so as to enable teachers to be able to Identify and use problem-solving 
resources in science teaching. This provides another focus towards which teachers 
should align if the MDG’s are to be adequately achieved. 

 
To contribute to the realm of suggested focus for teacher training in Nigeria 

Ezekannagha (1991) suggested that trainers should insist on use of activity based 
teaching. He however argued that it is very important to have a clear definition of what 
“activity” teaching is and how and when it can be used in teacher training. To this effect 
it is strongly felt that the task ahead of teacher trainers is not just in the sole use of 
activity teaching in teacher training, but in the inculcation of the ability of innovation 
and adoption of various teaching strategies through which science concepts, skills and 
processes can be taught as well as influencing teaching abilities and to be more flexible, 
resourceful and creative so as to be able to adapt to the changing needs of the 
environment in which they find themselves teaching. It is therefore felt that teacher-
training strategies for developing countries like Nigeria should reflect the effective use 
of local and advanced technological resources. With this in mind it is felt that a survey 
of science teacher training strategies in colleges of education can reveal areas that 
conform to the suggestions of the above researchers and the recognition of ways forward 
for better science teacher training in Nigeria. 
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 Bryan (1987) also suggested that science teaching should emphasis process as 
opposed to content, integration as opposed to separation, and application as opposed to 
pure content teaching. This implies that science teacher training should stress on the 
production of teachers with the ability to execute the teaching of processes, application 
and integration of science. The demand on teacher training strategies is thus on the 
ability to inculcate the stated abilities. In another context Nicholl (1987) posited that the 
focus of science teacher training should be on the inculcation of the ability to acquire 
and organize resources in terms of relevant text books or written materials, apparatus, 
storing resources, lesson preparation materials etc. 

 
From the suggestions of the researchers above it is thought that an appropriate 

science training strategy should posses the ability to inculcate the following abilities in 
trainees the ability to recognize potential benefits in the selection and utilization of a 
selected teaching strategy or resources, ability to identify and use problem-solving 
resources in science teaching, ability to organize and use activity based teaching, ability 
to know and use various activity teaching, ability to know how and when to use various 
activities, ability to be innovative in adapting various activity-teaching methods, ability 
to reckon with teaching of science concepts, skills, and processes in the selection of 
teaching method, ability to be flexible, resourceful, and in general creative so as to adapt 
to the changing needs of pupils and environment, ability to acquire and organize 
resources for science teaching eg textbook, journals, apparatus, toys etc, ability to use 
local and technological resources as appropriate and the ability to organize science 
lessons in which the teaching of process, integration, and application dominates that of 
application, separation and sole content retention. This study intends to use these points 
as comparative basis for the quality of teacher training strategies obtainable in Nigerian 
colleges of education.  

 
Design and Procedure 

The study was a survey and the research question was answered with the 
responses of science teacher trainers obtained through the use of the use of Teacher 
Trainers Professional Development Strategies Questionnaire (TTPDSQ). This 
questionnaire consists of various strategies obtained from the theoretical framework as 
suggestions through which efficient science teacher training that is relevant to the 
production of professional science teachers who are capable of meeting the demands of 
national challenges like the achievement Millennium Development Goals can be 
produced. Teacher Trainers Professional Development Strategies Questionnaire 
(TTPDSQ) was designed to get a hierarchy of use of science teacher professional 
development strategy and its implication in the achievement of national goals like 
MDGs. The questionnaire featured 23 different strategies and Trainer’s response as to 
the frequency to which they employ these strategies in teacher training was solicited 
using frequently (F), less frequently (LF) or never (N) used. The results of the ratings 
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were summarized in percentages and this form the basis for answering the research 
question.  

 
The area of the study covers the north-western states of Nigeria i.e. Kano, 

Katsina, Kebbi, Jigawa, Sokoto and Zamfara. Four states sampled through purposive 
sampling out of the six states are Kano, Katsina, Kebbi, and Sokoto. The choice of states 
used to conduct the study was based on consideration of the availability of Colleges of 
Education with Integrated Science Department with at least a period of ten years 
establishment. The Population of the study involved all integrated science teacher 
trainers in Integrated Science Departments of Colleges of Education in North-western 
Nigeria as at 2008. This provides a total of forty-nine teacher trainers. 25 teacher trainers 
are selected in ISC departments of the four selected Colleges of Education in north-
western states of Nigeria to whom the Teacher Trainers Professional Development 
Strategies Questionnaire (TTPDSQ) was administered to obtain information on the 
extent to which science teacher trainers employ the use of various strategies in teacher 
training that possess the potential of achieving national goals like MDGs.  

 
Findings and Discussion 
 
Table 1: Frequencies and Percentages of Professional Development Strategies 
Employed By Science Teacher Trainers in Nigerian Colleges of Education 
 
S/N Questionnaire Item F LF N 
     
     
1 Using electronics 2(8.00) 20(80.00) 3(12.00) 
2 Activities with lab materials 13(52.00) 12(48.00) 0(0.00) 
     
3 Students inquiry 10(40.00) 10(40.00) 5(20.00) 
4 Cooperative teaching and learning 6(24.00) 17(68.00) 2(8.00) 
 

 

   
5 Computer assisted instructions 0(0.00) 18(72.00) 7(28.00) 
6 Computer assisted assignments 0(0.00) 22(88.00) 3(12.00) 
7 Improvisation of teaching materials 5(20.00) 18(72.00) 2(8.00) 
8 Trainees making plans and 

presentations 
0(0.00) 24(96.00) 1(4.00) 

     
9 Teaching science attitudes 0(0.00) 11(44.00) 14(56.00) 
10 Teaching science teaching skills 6(24.00) 19(76.00) 0(0.00) 
12 Teaching science process skills 2(8.00) 13(52.00) 10(40.00) 
13 Identifying teaching strategies for 1(4.00) 17(68.00) 7(28.00) 
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basic science education concepts 
14 Planning and organizing basic 

education science lesson 
1(4.00) 22(84.00) 2(8.00) 

15 Organizing basic science teaching 
resources 

2(8.00) 22(68.00) 1(4.00) 

16 Obtaining and using instructional 
materials 

2(8.00) 14(56.00) 9(36.00) 

77 Identifying the needs of pupils in 
basic science teaching 

1(4.00) 16(88.00) 8(32.00) 

18 Reflecting the needs of pupils in 
basic science teaching 

0(0.00) 15(60.00) 10(40.00) 

19 Use of local resources in teaching 
basic science 

2(8.00) 18(70.00) 5(20.00) 

20 Keeping abreast with issues 
concerning science teaching  

2(8.00) 15(60.00) 8(32.00) 

21 Making sound decision on basic 
education curriculum 

4(16.00) 13(52.00) 8(32.00) 

22 Presenting science concepts as an 
integrated course 

1(4.00) 20(80.00) 4(16.00) 

23 Relating basic  science to everyday 
life 

5(20.00) 18(72.00) 1(4.00) 

Source: Suwaid, 2008 
 
From the table above it can be seen that the professional development strategies not 
frequently employed in the training of science teachers are those that posses the 
potentials of reforming them for better achievement of the modern goals of education 
like those posed by the MDG’s.  Such strategies that involve training the teachers on 
skills of using electronics are less frequently employed by 80% of the trainers. Using 
laboratory materials 48%, computer assisted instructions (CAI) 72%, CAA 88%, 
improvisation 72 %, relating science to everyday life 72%, planning and organization 
84% to mention a few. Scholar like Shankar (1996) stressed that such strategies that help 
teachers to change are those that involve them in defining the purpose and practice of 
activities involved in professional development. A sound professional development is 
the tool that can equip teachers with the ability to provide Nigerians with the education 
relevant for the eradication of poverty and the provision of good foundation of science in 
basic education. 
 

Blunk (1993) also posited that teachers should be lamps to be lit and not vessels 
to be filled. They should thus be trained to faithfully implement various innovations and 
not to be passive recipients of knowledge. To achieve the table below suggested some 
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areas that teachers in science training strategies in Nigerian colleges of education should 
emphasize. 

 
Table 2: Emphasis for Nigerian Science Teacher’s Professional Development  
 
Emphasize De-emphasize 
 Producing appropriate context for the 

learning of science 
 
 Providing basic foundation in 

problem solving techniques on the 
teaching of science 

 
 Localizing science teaching by the 

use of local & familiar materials and 
procedure 

 
 Developing skills and attitudes for 

specialty in teaching science  
 
 Use of modern gadgets and materials 

in the teaching of science  
 
 Developing the continuous love of 

science teaching through methods 
that are motivating    

 
 Initiating the spirit of inquiry and 

problem solving 
 
 Identifying the need of pupil’s 

differing community and stage of 
education  

 

Spoon feeding trainers with science content  
 
 
Sole lecture and verbatim retention of 
concepts in science education 
 
 
Use of method that make science abstract 
 
Need of science knowledge for passing 
exams and acquisition of certificate 
 
Use of only written and verbal words in 
teaching science.  
 
Boredom brought through methods that 
make trainers inactive and passive 
 
 
The search of ready-made knowledge 
 
Use of text book information as 
prescriptions for teaching science concepts 
irrespective of the student’s background. 
 

 
Conclusion and Recommendation 

The implication of this result can be deduced from the potential of the less 
frequently employed strategies in the sound professional development of the science 
teacher. It can be agreed that where the training of science teachers is not diversified to 
cater for the demands of the objectives of education the teachers produced will not have 
the professional competence to aid in the achievement of the purported goals. The 
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millennium development goals stressed on the access and equality in education which 
can only be achieved if majority of the science teachers produced are professionally 
sound. This can lead to the provision of the relevant science education capable of 
producing professionals in science and science allied courses that will bring the science 
and technological advancement of the nation and this in turn can alleviate hunger and 
poverty as it is like that with relevant educational background people will be innovative 
and can sustain themselves and their society. Genuine science education can enhance 
universal acceptability of science teacher and this will provide the global partnership 
anticipated by the MDG’s. Global partnership is an essence for increase in professional 
competency and socio-economic status of the world as a whole. Neglecting modern 
trends in the professional development of Nigerian science teachers can create a vacuum 
that will raise doubts in their universal acceptability. It is therefore recommended that 
the paradigm shift of professional development strategies of science teachers should not 
just focus on local demands and the retention of science concepts but teacher trainers 
should widen the objectives of training to consider global demands on education like 
those encompassed in the MDG’S. This can be done when modern techniques are 
considered and employed in teacher training with the intention of inculcating such 
techniques in Nigerian science teachers from the basic level of professional 
development. 
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