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Abstract 
Quality-teacher education determines quality education of the nation, as teachers serve as key 
factors to effective implementation of planned educational program. Teacher training/teacher 
education if properly given produces a highly motivated, conscientious, creative, committed, 
intellectual teachers with professional background and adaptable teachers to any changing 
situation as demanded by National Policy on Education. The paper discusses improvements 
needed in teachers training program, model for training, competencies required by science 
teachers and professionalization of teaching. The paper further highlights the best practices that 
should be adopted by science teachers for effective teaching and learning. Best practices such as 
group discussion, thoughtful questions, and reflective responses to learner contributions, 
rewarding learner participation, active learning, cooperative group assignments, and modeling 
are all best practices recommended for science teacher effectiveness in the 21st century. 
 

The teacher is the hub of the educational system because the school cannot be 
better than its teachers. The teachers constitute the vital factors in the educational 
system. It is upon their members, quality and devotion to duty that the effectiveness of 
any educational system depends. Obilom(2004) asserts that education unlocks the key to 
modernization but it is the teacher who holds the key. If this is true, then there is need 
for proper training of teachers since they are to interpret the national goals to the people. 
In the words of Adeniji(2008) teachers are essential because they are people who 
interpret the aims/goals and plans of education and ensure that the children are educated 
in the direction of those goals and aims. 
 

It can be said here that, quality teachers determine quality education, as teachers 
serve as key factors to effective curriculum implementation since they translate 
educational plans into real/practical action. The National policy on education, (2013) 
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adds that no education system can rise above the quality of its teachers. In a similar 
assertion, Ikeotunonye(2003) comments that no nation can develop beyond the condition 
of its teachers. 
  

Wikipedia, the free encyclopedia of education sees teachers education as the 
policies and procedures designed to equip prospective teachers with the knowledge, 
attitude and behaviors with skills they require to perform their tasks effectively in the 
classroom, school and wider community. It can also be seen as an arrangement of 
educational activities and experiences designed to equip a prospective teacher with the 
skills, competencies, knowledge and disposition which helps to develop his personality 
as well as making him a competent science teacher. 
 
 Professional teacher training refers to teachers’ education. Obilom(2009) cited 
in Barau(2009) stated that teacher education simply means institutionalized education 
procedures which aim at the purposeful organized preparation of further education of 
teachers who are engaged directly or indirectly in educational activities as their life 
work. She also defines it as all the formal activities and experiences that help to qualify 
a person to assume the responsibilities of member of the education profession or 
discharge his responsibilities more effectively. 
  
 The wikipedia(2011) stated that teachers education is often divided into these 
stages;  
i. Initial teachers’ training/education (a pre-service course before entering the 

classroom as fully responsible teacher). 
ii. Induction (the process of providing training and support during the few years of 

teaching or the first year in a particular school). 
iii. Teacher development or continuing professional development (CPD) (an in-service 

process for practicing teachers). 
According to the NPE (2013), the goals of teacher education include;  
 Produce highly motivated, conscientious and efficient classroom teachers for all 

levels of our educational system; 
i. Encourage further the spirit of enquiry and creativity in teachers; 
ii. Help teachers to fit into social life with commitment to national goals; 
iii. Provide teachers with the intellectual and professional background situation, and  
iv. Enhance teacher’s commitment to the teaching profession. 
 

In order to achieve the set goals of the nation, Adedoyin, (2006) cited by  
Bara’u(2009) lamented that to produce a highly motivated, conscientious, creative, and 
committed, intellectual  teachers with professional background and adaptable teachers to 
any changing situation, the following institutions were established to offer professional 
training. These include; 
 
i. Advanced teacher’s college (including advanced teachers technical college): 
ii. Colleges of Education; 
iii. University institute of education/ faculty of education; 
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iv. National teachers institute; 
v. Schools of education in the polytechnics  
vi. National institute for Nigeria language (NINLAN). 
vii. National Mathematical center (NMC). 
viii. Teacher’s center and most recently 
ix. The teacher’s registration council which monitor the 

professionalization/organization of the teaching profession and the development 
of the teachers as a whole. 

 
Unfortunately, the performance of teachers, based on the achievement of their 

students in terminal examinations conducted by external bodies, has tended to determine 
their efforts at attaining effectiveness in the classroom. 
 

It would appear that the review of activities on teachers’ education in Nigeria 
reveals the following: 

1. The provisions for teacher education in the national policy on Education are not 
satisfactory. 

2. Despite the use of different models for the training of teachers in the past and the 
various proposals made so far for improvement. Nigeria is yet to arrive at the 
appropriate and effective model. 

3. The inadequacies in teacher competencies by training and classroom experience 
especially for some special and crucial subjects have given cause for much 
concern. 

4. Teaching in Nigeria is yet to be properly professionalized despite the desire for it 
and the effort made by concerned teachers and educational administrators in 
providing a basis for it. 

5.     For the twenty-first century, sufficient preparation needs to be made for those 
who would teach children of a scientific and technological age. Knowledge in 
every field has advanced so much that facts have become enormous and their 
interplay and interactions quite complex. Information processing and data 
analysis have grown beyond mental capacity by the computer technology. 

 
Consequently, generalized ideas and conceptual framework have become proven 

strategies for learning; while applications of basic principles and ideas have become 
prominent and satisfying. Science Teachers will therefore need to organize their 
teaching in such a way that students can apply these techniques in learning quite a lot in 
a relaxed atmosphere. These call for a comprehensive use of the brain and the hands in 
the process of learning. Teachers’ roles have become less authoritative and more of 
civilized advice and guide to students. 
 

Sufficient stimuli to develop student’s ability to think rationally, feel properly 
and do well need to be provided by the teacher. The sophistication that will be required 
in teaching in this twenty-first century must be preceded by a largely improved teacher 
education programme and the provision of adequate material resources for the use of 
both teachers and students. 
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In the remaining parts of this paper, an attempt will be made to indicate 
improvements needed in teacher training programmes, competencies required by science 
teachers, best practices required by teachers and professionalization of teaching and to 
provide elements for new perspective in teacher education in the twenty-first century. 
 
Model for Training Professional Teachers 
 It is necessary to emphasize the need for only professional teachers to be in the 
school system in this twenty-first century. This is in line with the growing demand for 
professionalism in many endeavours’. Even the civil service, which hitherto relied 
heavily on generalists, is being professionalized so why not teaching in Nigeria and the 
sophistication expected in the twenty-first century leaves no room for non-professional 
teachers to be found in school. 
 
 Adesina (2000) discussed three alternative models for the training of teachers 
for the educational system. These are: comprehensive teachers colleges. University 
colleges of education, and faculties and colleges of education. The model aims at 
strengthening teacher education programmes in Nigeria. The three models also support 
the abolition of the teachers Grade11 colleges.  
  
 The most appealing of the models to him is the Comprehensive Teachers 
Colleges which would be designated colleges of education (mini universities) 
moderating themselves like the universities with enabling laws to award certificate, 
diplomas and degrees, in the field of teachers education. In the second model, the 
university for the purpose of moderating programmes in subject areas only. The 
university colleges of education would award diplomas and degrees of the university to 
which they are affiliated.  
 
 In both models, faculties of education would remain only for postgraduate 
training in teacher  Education while all undergraduate programmes would be available at 
identified colleges of Education. 
   
 At the moment, there is duplication of efforts at both universities and some 
colleges of Education. While it is desirable for colleges of education to award degrees in 
education, it may not be phased out. With this slight modification to both the first two 
models of Adesina(2000), the comprehensive teachers colleges, which is preferred, is 
quite satisfactory. 
 
 Ashby commission, (2008) in its own view stated that the initial teachers 
education in many countries takes place largely or exclusively in institutions of higher 
education. It may be organized according to these basic models. 
i. ‘Consecutive’ model: A teacher first obtains a qualification in one or more 

subjects at B.ED level and then studies for a further period to gain an additional 
qualification in teaching, in some system this takes the form of a postgraduate 
degree, masters etc. 
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ii. Alternatively ‘concurrent’ model: A student simultaneously studies both one and 
more academic subjects leading to a qualification as a teacher of that subject. 
Other pathways are also available. In some countries it is possible for a person to 
receive training as a teacher by working in a school under the responsibility of an 
accredited experienced practitioner. This is applicable to Nigeria except that NCE 
is regarded as first qualification a beginning teacher should obtain to qualify him 
teach in preprimary and primary schools in the country. 

 
Teacher Competencies 

The professional teacher must be competent to teach the subject he has been 
trained to teach at the appropriate level. The national policy on education has made 
provision for the professional training of teachers to enable them to teach all the subjects 
in schools. To effect this, the facilities in teacher training institutions needs to be 
expanded to enable appropriate training to be given to such student teachers. This is to 
motivate teachers and provide movement in the profession. 
 

The policy provided for teacher’s competence in the following Ivowi,(1999) 
 
1. Subject Matter: This include appropriate and relevant knowledge of facts, 

principles, concepts and laws needed to sustain cognitive development of the 
student: 

2. Pedagogy: Involves exposure and experience in principles and practice of 
education and in the art of teaching as an aid to meaningful learning.  

3. Skills processes: This is to facilitate the development and acquisition of 
appropriate manipulation and other skills in students laboratory management 
techniques and workshop practices where applicable.  

4. Resourcefulness: This covers improvisation of teaching aids of relevant 
descriptions, detection, maintenance/repairs of minor fault in laboratory apparatus, 
equipment and teaching aids. 

5. Behavior  Motivation: this include mode of dressing, and reaction to stimuli in the 
normal course of interacting with students with a view to stimulating interest in 
them: 

6. Evaluation: This cover self and student constructions of tests, analysis and 
interferences. 

 
How many of these competencies do our teachers posses? Teachers of the twenty 

– first century must posses all of these competencies to teach effectively in schools. 
 
Professionalization of Teaching 

Strategy for professionalizing teaching which involves, among others the setting 
up of a national teachers’ council to handle registration, accreditation, certificate, 
discipline and regulations governing the profession of teaching is on going. 
As already specified, a professional teacher should not only be trained to acquire 
competence in content and pedagogy, his image should be enhanced by the protection of 
his profession and the provision of resources for his performance. The need to certify 
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teachers on being fully registered is encouraged to continue to develop them 
professionally and be resourceful while teaching cannot be over stressed.  
 
Best Practice for Science Teacher’s Effectiveness in this 21st – Century- 
 The best practices discussed here focus on those aspects of classroom teaching, 
competencies that are visible to oneself and to others and thus become useful for 
formative evaluation. It is a collection of practices that constitute excellence in science 
teaching. These elements represent the broad range of effective actions teachers take, 
and requisite conditions that teachers should establish to facilitate learning (Moore 
2009). 
 
1. Lecture Practice: These include effective ways to present new information orally 

to students. At times information must be transmitted orally to a passive listening 
audience. Research has shown that after 10-20 minutes of continuous lecture, 
assimilation falls off rapidly. If the teacher must rely on the oral presentation of 
material, these techniques should be adopted to enhance learner’s retention:- 

  
 Lecture/rhetorical questioning: Teachers should talk between 7 to 19 minute 

segments, pause, and ask pre-planned rhetorical questions, learners record their 
answers in their notes. 

 
 Surveys with exemplifiers: This include pause, ask directly for a show of hands: 

Raise your hand if you agree………. Disagree…………etc. 
 
 Turn to your partner and pause, ask each to turn to the person next to them and 

share examples of the point just made or complete a given phrase or sentence. 
 Halting time: Teachers present complex material or instructions and then stop, so 

learners have time to think or carry out instructions. Visually check to see whether 
the class appears to understand. If they do, continue. 

 
2. Group Discussion: Other effective ways to present a common experience is to 

engage a group in a discussion. Awareness of complexity and understanding result 
when learners discuss the meaning of events with each other. But to be successful, 
groups need a common experience to draw them into participation, establish a 
personal connection with the content, and provide a shared reference from which 
to exemplify their ideas. Short readings, individual task with review, self-
assessment questionnaires i.e. short surveys of learner’s attitudes and values, total 
group response, visual studies and role play (Fogarty, 1990). 

 
3. Thoughtful Questions: Teachers should formulate questions that will foster 

engagement and confidence in students. The right kind of questions opens to 
student’s participation. The right questions focus the learner’s attention upon 
applying their current understanding to the content or problem. The right 
questions are discoverable, that is have follow-up avenues that a teacher can lead a 
student to find an adequate answer using resources available (Socratic). 
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4. Reflective Responses to learner Contributions: Teachers should establish mutually 

beneficial communication by reflective listening when a learner contributes to the 
discussion or asks a question, taking the initiative to learn, and the best way to 
respond. To facilitate self-appropriated learning, effective teachers should respond 
without changing the topic so as to share their own information, or perspective 
from a posture of mutual respect, without domination. These three reflective 
responses, when used in sequence, constitute a way to develop habits of talking 
that release the potentialities of the teacher and the learner. The teacher can 
paraphrase, make parallel personal comment and leading query on learner’s topic, 
like could you elaborate or give an example. 

 
5. Rewarding Learner Participation: Learners should be supported with well-timed, 

encouraging words by describing objectively those aspects of learners 
performance that need support. 

 
6. Active Learning Strategies: teachers should adopt effective ways of fostering 

active and constructive participation. Research shows that we learn more by doing 
because learning is a constructive process. The following are some of the active 
learning strategies that can be adopted: construction spiral, brainstorm, writing in 
class, concept models, simulations and games, peer  teaching, and question pair 
etc. 

 
7. Cooperative Group Task: one form of active learning that deserves special 

attention is the cooperative group task, because it focuses attention on the learners. 
Research have shown that cooperative learning task facilitates reasoning, 
generation of new ideas and solutions, and greater transfer of what is learned 
within one situation to another. Cooperative learning groups embrace five key 
elements according to (Slavin, 1995). These are positive interdependence, 
individual accountability, group processing, social skills and face to face 
interaction. Normally three to five learners work in heterogonous groups with 
specific objectives, performance criteria and reward systems.  

 
8. Goals of Grades Connections: Teachers should establish a logical agreement of 

goals and objectives, as a measure of performance criteria and grading. A 
formidable obstacle every teacher faces is how to analyze the content of a course, 
predetermine the outcomes desired, and communicate the necessary performance 
expectations to the learners in a detailed form. Having congruous syllabus that 
logically connects goals to the measures for grades. That is, the objectives follow 
from the goals, the requirement are demonstrations of performance of those 
objectives, and the evaluation methods reflect attainment of the objectives to 
measurable criteria. At times teachers need their own cooperative learning groups 
in order to solve the myriad problems in coordinating course goals, uncovering the 
traditional discontinuities between goals and grading, and achieving assessment 
clarity.  
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9. Modeling: This represent openness, continuous learning, and trust. As a paragon 

of this personal development, a teacher faces interpersonal challenges in every 
action he or she takes to engage, facilitate, teach by example. It is the authentic 
life that instructs. (Rogers, 1999). 

 
 
10. Double Loop Feedback: This is to facilitate mutual awareness of how learners 

learn. The times when the teacher should correct performance are often the most 
difficult as well as the most significant. It is easier to identify errors and 
deficiencies in the action of others than to communicate them in a way that 
continues their wiling engagement in correcting them. An effective feedback 
procedure should be adopted. Double loop feedback, according to Argyris(1982), 
is a method of providing correctives in a way that maintains the learner’s 
continued engagement in the process of acquiring competence and self-
confidence. It sequences the statements teachers make by starting with least 
inferential and examining both the learner’s performance and the evaluator’s 
assumptions at each stage. In double loop learning, an open-ended cycle is created 
where the teacher and the learner cooperatively examine both learner’s 
performance and the underlying perspectives the teacher brings to regard that 
performance. 

 
11. Climate Setting: This refers to the regulation of the physical and mental climate. A 

large portion of teaching effectiveness involves setting the stage. The task of 
getting everyone comfortable enough to learn comes with the territory. Solve 
comfort issues first and learning path is smoother. Research shows that successful 
teachers spend 10% of classroom time optimizing the arrangement of the physical 
setting as well as the psychological setting- a climate of collaboration, support, 
openness, pleasure, and humanity. The following are techniques in setting a 
comfortable climate for learning:- 

 
 Meet the learner’s needs for physical comfort and accessibility. Define 
negotiable and non-negotiable areas. 
Clarify the instructor’s role. 
Clarify the learner’s role as members of a learning community. 
In meeting the learner’s needs for physical comfort, insure a comfortable environment 
where basic needs for all learners are met, example lighting, heat, sitting, quietness etc. 
 
 For negotiable and Non-negotiable areas, clearly specify those aspects of class 
performance that are the instructor’s responsibility, such as essential procedures, 
external constraints, performance requirements (such as attendance, assignments), and 
summative evaluation. Those parts of the course that have mutual and negotiable 
responsibility (such as; sitting arrangements, breaks, groupings). 
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12. Fostering learner self-responsibility: teachers should allow learners to plan and 
evaluate much of their learning. Effective teachers should offer ways for the 
learners to take an active role, for at least a portion of the course, in diagnosing 
their learning needs, formulating learning, choosing and implementing 
appropriate strategies, and evaluating the outcomes. 

 
 Teachers and learners together work to find out what learning occurs within the 
unique context every course presents. Classroom assessment techniques, gather 
information to guide the adjustment both teachers and learners need to make to improve 
learning. In the end, if people are to become independent, lifelong learners, they must 
learn to take full responsibility for their learning (Patricia and Angelo, 1993). 
 
Conclusion 
 Having discussed teacher education in the context of training scheme for 
professional teachers, competencies required of teachers who must perform now and 
especially in the twenty-first century, the need for professionalization of teaching and 
best practices for science teachers effectiveness in the twenty first century. Finally, 
teacher education should be given major emphasis in all education planning and 
development. 
 
Recommendations 
 Since teacher’s education serves as a quality specification in teaching and 
learning situation. It is therefore necessary to take into consideration the various ways 
through which these goals can be achieved for the betterment of people, society, and the 
nation as a whole. 
  
 This paper therefore advocates that teachers adopt those practices discussed in 
order to enhance teaching/learning. Supervisory/monitoring committee should be 
organized to go to schools to see teachers as they teach in classrooms, make 
observations and encourage them to adopt the best practices in teaching. 
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