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Abstract 

The paper studied professional competency needs of science teacher 
trainees for effective contribution to national development. Focus was 
placed on biology teacher trainees. The professional competencies are 
ingredients of teaching that the paper perceived importance for acquisition 
by science teacher trainees so that they may be able to contribute effectively 
to national development. Science subjects are important for development of 
the nation and they are studied in most secondary schools in Nigeria. 
Biology is one of such science subjects, others include chemistry, physics, 
mathematics, integrated science, agricultural science and introductory 
technology. Perception of secondary school biology teachers about the 
important professional competencies in the context of curriculum 
globalization was surveyed. Area of study was Anambra State of Nigeria. 
The population comprised 294 biology teachers of the 268 secondary 
schools of the state government. A sample of 134 biology teachers was used 
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from the population of 294. Instrument of data collection was a structured 
validated and pilot-tested questionnaire built on 4-point Likert-type scale. 
Calculation of Person's Product Moment Co-efficient of Reliability (r) and 
Cronbach Alpha (oc) gave mean values of 0.87 and 0.88 respectively. 
Results show that the professional competencies are important for science 
teacher trainees to acquire that they may be able to contribute effectively to 
the growth of the nation. The paper discussed the findings and offer 
recommendations. 

 
All nations of the world strive always to develop. The countries grow in many 

directions and at different rates. International organizations and agencies make 
concerted efforts to help nations develop. Such International Organizations and 
agencies include the United Nations Organizations (UNO), the Common Wealth of 
Nations, the African Union, the European Union, the World Health Organization 
(WHO). In the current 21st Century the millennium development goals (MDGs) and 
national economic empowerment development strategies (NEEDS) are put in place to 
engender development across the globe. In the under-developed nations of the world 
particularly in South America, Asia and the African continents there is dire need for 
development. The situation is seriously demanding in black Africa, especially the 
Africa, South of the Sahara and North of the Limpopo. This is where Nigeria belongs. 
(Chikobi, 1997) 

Nigeria yawns for development. The country has itching need for 
development in all aspects of National life. Example in education, health, agriculture, 
politics, commerce, security, science and technology. The 20:20-20 agenda for the 
country is an enthusiastic, optimistic and pragmatic projection of the nation for being 
among the 20 topmost countries of the world in economy and all round development 
by the year 2020. The urge for development in science and technology appears to be 
the utmost demand of the nations. This is so because science and technology are the 
main base of development of individuals and societies. Science and technology are of 
unalloyed importance for personal and collective development. There is no gain 
saying that science 
and technology are unequivocally indispensable for national emancipation and 
empowerment. They are sacrosanct for the growth and the development of peoples. 

Science is the basic technology. On this note, the foundation of national 
growth and development is science. This is because although technology particularly 
in the jet age is easily seen as exhibition of empowerment in terms of both soft and 
hardware appliances, it is science that is the driving force (Ezeani and Chikobi, 2008) 

Technology is the way of doing things. It is a combination of processes in a 
systematic form that enables a task to be performed. Hornby (2006) defines 
technology as study, mastery and utilization of manufacturing methods and industrial 
arts; systematic application of knowledge to practical tasks in industry.  

Technology evolves from learning of processes and the learning of processes 
evolved from the study of nature, which is science. Hence, technology is a product of 
science. Considering science as that human endeavour that seeks to describe with 
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ever-increasing accuracy the events and circumstances that occur or exist within our 
natural environment (Woodburn and Obourn 1965) and an attempt by human beings 
to organize their experiences about nature into meaningful systems of explanations 
(Ogunniyi 1984) one can perceive technology as the application of principles, theories 
and laws of science in the practical solutions of human principles, theories and laws 
of science in the practical solutions of human problems of every day living (Okoli, 
2003). According to Okoli while science is a way of answering questions which arises 
from the observation of our environment, technology is the systemic use of organized 
knowledge to solve human practical problems. 

 
On the other hand, science is study of nature. Ezeani and Chikobi (2008) 

define it as an orderly study of nature. Science is the study of things that happen in 
nature. That is a study of natural phenomena . The significance is on organized 
study of nature. Science is a complex concept and so different scholars look at it in 
different ways. Okoli (2003 ) and Chikobi (1997) remarked that the word science 
stands for such a complex variety of information, abilities and operations that none of 
the published definitions of it is wholly adequate. Science Teachers Association of 
Nigeria STAN (1988) on its own side observed that science has been used and 
presented to mean so many things that it is increasingly difficult to give it a concise 
and generally acceptable definition. 

Some people who have virtually no knowledge of science, and science-
related discipline see science as something abstract and far removed from the day-to-
day activities in the existence of mankind. Many view sciences as a virile instrument 
of technological and economic development of a nation. Persons with faint ideas of 
science however think of science as limited to those subjects and courses studied in 
school such as integrated science, physics, chemistry, biology, geology. According to 
STAN science can be viewed as a body of knowledge about the universe, as a method 
or means of obtaining knowledge, as an aspect of human activity executed by 
scientists, as a part of man's culture and as a social institution. On the whole, science 
is a study of nature that is organized in an orderly or systematic form. 

Science cannot effectively play its role in the development of a people, if the 
science teachers are not effective in the teaching of science. In other words, the 
teacher of science needs to be competent and proficient in the science teaching career. 
They should be sound professionals. Hence, they require to be well trained in the 
science teacher education programmes of their teacher training institutions, faculty 
and departments. Being well trained implies inculcation and acquisitions of requisite 
competencies for effective service delivery. This is capacity building. 

The science teacher who is professionally competence, will offer effective 
service in the teaching/learning of science and will by the teaching-learning processes 
contribute meaningfully to the development of the nation. The utmost of it will come 
through teaching for mastery. This is the point of mastery learning. Mastery learning 
is a philosophy of the teaching process concretized in a set of specific instructional 
practices that are aimed at providing. Sufficiently for all learners that they may learn 
successfully.  Hornby (2006) perceives mastery as complete control or knowledge of 
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something. The fundamental idea of mastery learning is that virtually all learners 
(rather than the traditional few) can attain a satisfactory level of learning if teaching 
systematically in such a way that: 
 
1. help is provided for every learner whenever he /she has difficulty,  
2. a learner is allowed enough time for learning to occur and  
3. teachers set and make clear the conditions for acceptance of a learning 

performance as indicative of mastery. 
Mastery learning as a concept is a coin of two inseparable sides, one of which 

is the ideas of teaching for mastery, and the other ideas of learning to master. 
Components of teaching to master are prescriptive as in the case with theories of 
instruction; while components of learning to master are descriptive as is the case with 
theories of learning (Chauhan, 1978; Gilford, 1981). 

The underlying premise of Mastery Learning is that almost all students can 
master most of what is being taught them in school. Teaching for mastery required 
designation of both specific instructional objectives and the level of achievement 
confirmatory of acquisition of the expected capability or competence. Mastery is the 
intellectual base of competency, which through consistent practice or excise is itself, 
the functional base of proficiency. 

Mastery learning prepares students effectively for the present and the future 
as schooling serves mankind for both today and tomorrow. Mastery learning, to a 
large extent, calls for individualized instruction so that instructional procedures can be 
properly adapted to individual learners' capabilities and style. The basic notion here is 
that students do not differ in their overall abilities to learn but in the learning tasks to 
which their abilities can be adopted. 

A student's capacity to learn is an aggregation of a series of the student's 
aptitudes and attitudes. Thus a learner takes a certain length of time to attain a given 
level of learning and attains a given level of learning in a certain length of time. 

In context of teaching as a practice rather than a reactive process, and which 
concerns itself with the management of learning rather than giving of information the 
teacher is a craftsman who is concerned with the management of individual learners. 
The learners are within a group (class) that involves development of a hierarchical or 
non-hierarchical table of specifications. These concern planning, managing, 
evaluating, and revising. Mastery learning necessitates use of aspects of teaching - 
learning communication system which provides for systematic orientation of learners 
to what they are going to learn, to how they are going to learn them. And to what 
standard they are expected to learn them, of both the unit and entire course levels. 

Mastery is an absolute rather than a relative concept in that one either masters 
a learning task or does not master it as there are no graduations in knowing, for 
instance, how to drive a motor car. Evaluation procedures provide feedback to 
learners about the quality of their learning and to the teacher about the quality of 
his/her instruction vis-a-vis other significant factors of learning and achievement. The 
central idea in mastery learning of teaching for mastery is the need to improve 
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students learning through a systemic procedure that involves original instruction, 
feedback, and corrective instruction through revision and review testing. 

A group-based instructional plan for individualized instruction in mastery 
learning makes it possible for learners in a class to progress satisfactorily at their 
individual rates while learning co-operatively from one another and proceeding 
together from one unit of instruction to another. More than in any other teaching-
learning format, mastery learning programme involves extensive and intensive 
evaluation which greatly makes use of summative testing, diagnostic-progress testing 
and review testing. 

The grading system in mastery learning is "A" for mastery and "I" for non-
mastery. Graduated grade ranges of "A" to "I" through intermittent levels of 
attainment is unrealistic in mastery learning. The evaluative role of a teacher makes 
him a certifier. The underlying philosophy of Mastery learning as a teaching-learning 
approach is good teaching for effective learning. Good teaching requires possession 
of a bred subject-matter and professional competencies by teacher (Ohuche and 
Izuwah-Eds, 1985). Considering that science is both a process and a product the place 
of the science teacher in the stream of national development is enormous. It is 
however not obvious what competencies the science teacher requires in order to 
perform accordingly. This is particularly the puzzle in the consideration of the 
relatively poor performance of students in the sciences. Hence the problem of the 
study is to determine the 
requisite competency needs of biology (science) teacher trainees in the context of  
national development and vision 20:2020.  
 
Research Question 

What are the professional competency needs of science teacher trainees for 
effective contribution to national development in the vision 20:20-20 agenda as 
perceived by male and female secondary school biology teachers in service? Null  
 
Null Hypothesis 

Male and female secondary school biology teachers in service do not 
significantly differ in their mean perception of the professional competency needs of 
science teacher trainees for effective contribution to national development in the 
vision 20:20-20 agenda (P>0.05)  
 
Method 

The investigation was carried out in Anambra State of Nigeria by Survey 
design. A sample of 134 biology teachers (60 males and 74 females in 134 secondary 
schools drawn by stratified simply randomization with replacement was used from a 
population of 294 biology teachers in 268 secondary schools in the state managed by 
the Post -Primary School Services Commission (PPSSC)-Source: Statistical records 
of PPSSC as at November 2, 2010. 

A structured questionnaire of 3 questions in Section A (Demographic 
Variables) and 20 questions in Section B (need for professional competencies) built 
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on 4 point Likert-type scale adopted from work of Chikobi (1997) was used for data 
collection Scale was developed by the investigators from experience and literature 
and validated through consultation with 3 colleagues of theirs. It was also pilot-tested 
for reliability and internal consistence by administering it on 10 biology teachers in 
secondary schools other than those used for the research. Test-retest technique, using 
an interval of one month, was adopted. A value of 0.87 was obtained for Person's 
Product Moment Coefficient of Reliability (r) and a value of 0.88 for Cronbach Alpha 
(a). 

Arithmetic mean (x) with decision point of 250 was employed in answering 
the research questions. The rating scale is as follows -Strongly Agree (SA) = 4points, 
Agree (A) = 3points, Disagree (D) = 2 points, strongly Disagree (SD) = 1 point. Three 
negative question items were included in the instrument. Ratings on the negative 
items were interpreted in reverse order for the positive versions of the items. The null 
hypothesis was tested using z-test, at 0.05 level of significance (P>0.05). 
 
Results 
Research Question 
Table 1: Teachers' Rating on Need for Competencies 
S/N ITEM Mean Rating (x) 

 
 

 Male Female 

 
1 Ability to make students appreciate nature 3.34 3.55 

2 Ability to make students perceive the importance 3.01 3.84 

 of science   

3 Ability to make students see need to preserve 3.28 3.15 

 nature   

4 Ability to make students see need to improve on 3.22 3.72 

 nature   
5 Ability to make students loose interest in 

Scientific? 
1.59 1.00 

6 Ability to make students understand the 3.74 3.42 

 scientific concepts   

7 Ability to make students understand the 3.16 3.24 

 scientific principles   
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Data analysis in table 1 shows that both the male and female science 

(biology) teachers consider the professional competencies as being needed in all 
positive items. They consider them not needed for the negative items of S/N 5,11, and 
20. Therein, they invariable too consider the competency needed for the positive 
versions of the negative items. Accordingly, professional competencies of science 
teaching are needed to a large extent for science teacher 
trainees in context of the contribution of science teacher education to national 
development growth and productivity - through science teaching. 

8        Ability to make students understand the 3.00 3.21 

 scientific laws   
9 Ability to make students understand the 3.24 3.50 

 scientific theories   
10 Ability to make students appreciate the scientific 3.84 3.21 

 methods   
11 Ability to make students reduce commitment to 

scientific method.                                                                                                
1.08 1.04 

12 Ability to make students understand application 3.09 3,10 

 of the scientific methods   

13 Ability to make students acquire the scientific 3.74 3.69 

 skills   

14 Ability to make students acquire scientific 3,00 3.62 

 attitudes   

15 ability to make students perceive the 3.99 3.44 

 interrelatedness of science   
16 Ability to make students understand the subject 3.08 3.25 

 matter of science   

17 Ability to make students appreciate the work of 
scientists 

3.92 3.07 

18 Ability to make students appreciate the relevance 
of science in national growth  

3.29 3.03 

19 Ability to make students appreciate the relevance 
science in national productivity 

3.21 3.22 

20 Ability to make students withdraw from science 1.71 1.21 
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Null Hypothesis 
Table 2: the Z-Test of Difference 
Variables Number of 

Cases (N) 
Mean Standard 

Deviation 
(SD) 

Standard 
Error 
(SDE) 

Calculated 

Male biology 105 3.38 2.92 0.39 0.13 

teachers      

Female biology 129 3.33 3.01   
teachers      

P >0.05; Z-calculated(0.13) < Z-Critical (1.96) 
Data Analysis in table 2 shows the null hypotheses upheld. 

 
Discussion 

The finding the male and female teachers perceive that the professional 
competencies are needed in all the positive items investigated, with regards to 
contributions of science teacher education to national development growth and 
productivity through science teaching, is not surprising. This is because displaying of 
professional competencies in formats of teaching-learning process is quiet desirable 
and purposeful. The professional competencies facilitate mastery learning. Chauhan 
(1978) and Cliford (1981) noted that mastery learning has components of teaching to 
master which prescriptive, and learning to master which are descriptive. However, 
their key objective of making all learners learn proficiently is not easily achievable in 
real teaching-learning situations. That not withstanding, mastery learning as 
facilitated by teacher competency enhances the contribution of science teacher 
education in national growth and emancipation. 

Chikobi (1997), observed that effective curriculum implementation through 
display of professional competencies for achievement of national 
developmental growth requires services of well trained teachers. Curriculum involves 
subject-matter, and methods of instruction on subject-matter as written 
and packaged in document of learning experiences to which the learners are subjected 
under the auspices of the school in formal education. 

Ability to provide for mastery learning is the summation of teacher 
competency. In any case learning programme makes great demand on time and 
finance, both of which are highly limited in normal educational settings. How much 
time and remediation, for instance, would an imbecile take to learn how to operate a 
computer? As an educational philosophy mastery learning is at best laudable; being a 
feasible goal for ideal learners in Utopian situations. All the same, it is a significant 
substratum for teaching and learning, providing strong aim for enhancement of 
teaching = learning effectiveness as is essential for national growth and productivity. 
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The findings that the male and female science teachers do not significantly 
differ in their mean perception is also not surprising. This is because both the male 
and female teachers are responsible professionals who are well educated in subject-
mater and pedagogy, and so have similar perception of the issue. 

 
Implication and Recommendation                          , 

A fundamental implication of the study is needs to emphasize display of 
professional competencies in teaching science, and other subjects. Such emphasis is 
accordingly recommended for science teacher education programmes. This will 
enhance inculcation of the professional competencies of science teaching in the 
science teacher trainees for effective contribution of the science teachers and the 
science teacher education programmes to national development. 

 
Limitation and Conclusion 
A basic limitation of the study is of the questionnaire as the only instrument  for data 
collection, though the researchers considered it adequate. Conclusion of the 
investigation is that acquisition of professional competencies of science teaching by 
science teacher trainees is important for effective contribution of science teachers and 
science teacher education to national development. Many of the professional 
competencies are indeed needed by the teachers, and teacher trainees. 
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