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MOTIVATING SCIENCE AND TECHNOLOGY-BASED 
TEACHERS FOR EFFECTIVENESS AND EFFICIENCY IN THE 

Preamble 

EDUCATIONAL SYSTEM 

Abed Chibuzo Kanu 

The paper discussed the idea of motivating science and technology-based teachers for 

effectiveness and efficiency in the educational system. The impact of science and 

technology can be felt in almost all spheres ofhuman endeavour. Teachers help to transmit 

knowledge, processes, methods and products of science and technology to the learners. 

Other agents in the educational system contribute in building and maintaining standard 

structure, but teacher quality is identified as one of the most significant factor. Motivation 

as one of the identified ways of raising and maintaining high teacher quality was 

discussed. Meaning of motivation was viewed from different authors' perspectives which 

is the driving force upon which all human activities are hinged. Science and technology 

teachers' motivation is influenced by some internal and external factors. Some of these 

factors of teacher motivation emanate principally either from biological make-up of 

individual or the environment in which the individual found him/herself. Importance of 

motivation and ways of motivating teachers were outlined. Motivating science and 

technology-based teachers to use experiments extensively and innovative teaching 

strategies that are learner -centred and problem -solving-based is emphasized. The aims 

and objectives of teachers' motivation are for effectiveness and efficiency of teachers 

which eventually will culminate into improved performance by the end product 
students. Solutions to the numerous problems of humanity and society will be readily 

available. Some criteria used in measuring teachers' effectiveness were pointed out. 

Factors that affect teachers' effectiveness and efficiency were mentioned and some 

recommendations made. Responsibilities of the supervisory authority on one hand and 
that of the science and technology -based teachers on the other hand to ensure motivation 
all aimed towards effectiveness and efficiency in the educational system were 

highlighted. 
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Introduetion 

tehnology. Knowledge. skills, attitudes, nnethods. processes and products of scicice and 

A nation's level ot development i is mcasured by her level of developnent im science and thmology ane inculcated into learners tthrough science and (echnoloLY cducation, Suppoting students to lean science and technology is the super-ordinate : aim of sCIence and technology cducation. The onerous responsibility and task of educating learners abou science and technology lay with science and technology-based teachers. .Apar Irom factors petining to students' cognitive, aflective, psychomotor abilities and others. the teacher is 
one of the most important determinants of students' performance (Mahler, Grobschedi & 
Harms, 2018). Teacher factor have more impact than other factors such as school budget, class-size, students' motivation, educational reforms and practices. The revised National Policy onEducation( 2014) confirmed that'no educational system can rise cabove of its teachers.Ofall the factors that affect a nation's educational system, teacher quality ho been identified as a key factor. This factor is instrumental to sustaining students interests, learning outcome and teachers psychological health and well-being towards effectiveness and efticiency. Teachers are the main determinants of quality education, be it at primary secondary, tertiary or non-formal education level. Teachers are the drivers of educational policies and curriculum in the nation. They constitute the product of the philosophy contained in the national curriculum, and in turn, they are the ones who apply the provisions of the philosophy contained in the curriculum for national development. If there are loopholes in the educational processes and outcome, teachers tend to receive more blame for the shortcomings than other agents linkedwith educational activities. One of the factors that can boost and sustain teachers' effectiveness and efficiency which will in turn promote high quality education is motivation. A motivated teacher often creates a successful classroom interaction. The highly needed skilled manpower which forms the bedrock of national development can be attained through motivated science and technology teachers. To be able to achieve quality education, which is goal 4 of the United Nations' Sustainable Development goal of transforming the world by 2030, teachers' motivation must not be toyed with. 

Concept of motivation 
Motivation is the inner urge, energy or effort made by individual or drive that moves people to achieve their target and satisfy individual's natural needs. It is the driving force upon which all human activities are hinged. Motivation is defined by Santrock in James and Ako(2019) asa process that energizes, directs and sustains behaviour. It is the process that initiates, guides and maintains goal -directed behaviour. The study of nmotivation in 
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P'sychology aonding to Mukhejec (2002) has to do with what initiates, ustaino, drccts and teninates thinking and action n indivduals. Motivation, accord1ng to Mahler. Grohschdi and Hanns (20IS) is mortant loT choosing a profession, to rcmain in the protession as well as to succd in he profession. Motivation can be in form of hievenment. advancement. autonomy. personal growth and responsibility, improved pemuneration.job satistaction and job recognition(Babajide, 2013). It was posited by Ilan and \in (2016) that motivation specifies the reason vwhy people decide to do something. bow long pople are will1ng to sustain the activity and how hard and serious thcy arc tOwards pursuing the activity. Motivation, according to Onuoha and Muazu(2014). can be ,öeNed as a force that energizes and directs bchaviour. Just as a force moves an objcct. motivation moves a person. 
The teacher is firstly a human being who is made up and influenced by both biological internal) and environmental (external) factors. These factors combine to atflect the teachers' disposition to life generally and act as guide to their individual reaction and behaviour. Motivation from within is called intrinsic motivation and is based on intermal factors such as self-determination, curiosity. personal interest in learning and soching. Extrinsic motivation involves external incentives like rewards and nunishment. Extrinsic motivation include praise, recognition, remarks, food and money (James &Ako, 2019) 

Teachers' Motivation 

Making teaching appealing and interesting to teachers by stimulating their active interests constitutes teachers' motivation. Motivation in teaching means stimulating 
thinking, stimulating desire or feeling, stimulating perception or attitude in such a way 
that there is a desire to communicate ideas effectively (Onuolha & Muazu, 2014). 
Successful teaching requires more than professional knowledge. A positive 
relationship exists between teachers' enthusiasm and students' performance (Mahler. 
Grobschedi& Harms, 2018). Concern of teachers' motivation can be in form of pre 
service teachers' motivation to venture into teaching as occupation, take seriously the 
preparation arrangement at the teacher training institution and be keen to participate 
actively in the mandatory teaching practice scheme. It can also be in form of in-service 
cachers' motivation to remain in teaching and take every teaching period seriously. 

Ihis concern comes amidst threats of attrition by teachers and that posed by old 
teachers who are SOon retiring in large numbers globally. Teacher's motivation is 
defined by Sinclair in Han and Yin (2016) as something that determines what attracts 

and i concentration in the teaching profession. 
individuals to teaching, ,retention and duration in their initial teacher education courses 
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Iwo dimcnsions of teacher motivation in accordance with conceptions of 

molivalon 
by Han and Yin (2016) arc namely: (a) the motivation to tcach: and (b) the emotivation to 

remain in the potession. Four featurcd componcnts of tcachers' 
motivalion from P'ominent intrinsic motivation which was closcly related I to inherent interest of 

review ofliterature by Sinclair inHan and Yin(2016) include: 
teaching: 
Social contextual influences relating to the impact of external 

condiions and 
constraints: 

iii. Temporal dimension with emphasis on lifelong commitment; and. iv. De-motivating factors emanating from negative influences. 
Pre-service Teachers' Motivation to Teach The major reasons accounting for the decision to teach as suggested by Han and Yin 

(2016) include intrinsic, altruistic and extrinsic motivations. These are necessary for 
satisfying and enduring career in the classroom within developed countries. The 
commonly researched variables based on research reviews of pre-service teacher 

are: demographic and high - school background motivation to teach and 

career expectations, confidence and optimism or anxiety and lconcerns about teaching and 
perceptions of the roles and responsibilities of teachers. Satisfaction and good preparation 

for family life were top reasons for entering teaching. Working with children and service 

motivation 

influenced their motivation. The latest challenge to the teachers' effectiveness and 
eficiency emanates from the following: rise in use and application of information 
technology, rapid innovation and changes in science and technology processes and 
products, need for deeper education and sustainability, rising insecurity in the society and 
climate change as it affects the environment (Bal-Tastan, Mousavi-Davoudi 

Masalimova, Bersanov, Kurbanov, Boiarchuk &Pavlushin, 2018). 
In-service Teachers' Motivation 
Investigation by Organisation for Economic Co-operation and Development (OECD) 
researchers in Han and Yin (2016) found that a desire to work with children and adolescents, the potential for intellectual fulfillment and a means to make social contribution frequently topped the list of reasons for entering teaching. Such extrinsic motivations include salary, job security, pension, insurance and career status. These 
were valued as more important reasons for teaching in Brunei, Zimbabwe and Slovenia 
(Han & Yin, 2016). Some pre-service elementary school teachers were found more 
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child-centred in their motivation for teaching while pre-service secondary school 

cachers who wereintluenced by a former teacher were more subject -centred. 

1he 
strongest intrinsic motivation factors were working with children, intellectual 

simulation and I self-evaluation. The strongest extrinsic motivations included the naturce 

of teaching work, working conditions and life-fit, authority and leadership, influence 
ofothers. and career change. The influencing factors motivating and de-motivating in-

teachers include teachers' right to choose teaching materials programmes and 

teaching methods and right to determine classroom organization and discipline. Other 

rs identified include adequate professional relations and ties, professional input, 

her evaluation, leadership and teacher personal development, special values and 

ns Other intrinsic and extrinsic motivation factors directly and indirectly include 

autonomy. working relationships, self-realization and linstitutional 

The Significance of Motivating Teachers in the Educational System? 

Motivating teachers has to do with motivating them to teach during their class contact 

neriod on one hand and motivating them to remain in the teaching profession on the other 

hand. Early teachers' attrition, teaching force ageing, imbalance of high demand with less 

reward. limited career opportunities, less job security and low prestige have been 

identified as discouraging factors (Han & Yin, 2016). There is a common discouraging 

presumption in the local setting that "teachers' rewards are in heaven", and often used to 

pacify teachers over the meager salary they are being paid. Rescarch had shown that 

significant difference existed between students taught by teachers with high job 

satisfaction and those taught by teachers with low job satisfaction. Teachers with high job 

satisfaction create a successful classroom interaction which will result in students' high 

academic achievement and good retention capacity. Graduating students who were taught 

by these teachers will come out being relevant and functional to the society. 

How to Motivate Science and Technology Teachers towards Effectiveness and 

Efficiency 
SCience and technology teachers today are bufleted by many challenges all of which 

JOintly separate to dampen their morale and lower their motivation to perform eflectively 

On the job (Nbina, 2011), They are faced with uncertainties and challenge of how to 

Cxpose students to practical experience using the latest innovative teaching strategies, 

aIstraction occasioned by economic reasons and teachers' unpreparcdness. Eflectiveness 

and efficiency in science and technology education has to do with tcachers' professional 
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tools and machines in technology workshops in teaching--lcarning of SCicnce and 

competence to inplement seiencc and teehology experiments, , manipulate and fabricale technology (Joset. 2012). Seicnec cxperiment is the core tool in sciencc education. 
Application of scicntific products, nmanipulationof tools and machines for 

construclion 
and industrial transtonation are core to technology. Effectiveness and 

cfficiency resuh 
when science teachers arc adcquately motivated to o use experiments in teaching Concepts, 

of science. Seience and technology teachers' skills using experiments in suitable ways in 
laloratorics and technology workshops, during the teaching phase to be able lo their etlectiveness and eficiency. Teachers' experimental and manipulative kills play 

demonstrate and to improvise with the available local material and resources determine crucial role in students acquiring science and technology skills. Teachers' m motivaton and 
experience in the use of science experiment, according to J Josef (2012) is an i integral part of 

ii. 

pedagogical content knowledge. 
If science and technology teachers are provided with adequate incentives, their morale 
would be boosted towards offering the best, thereby translating into an enhanced 
academic performance on students' part (Oredein &Awodun, 2013). The positive 
motivation of science and technology teachers translates into ICT-based i collaborative action, ability to inculcate problem -solving skills in learners using experiments and 

innovative teaching strategies e.g. sensory stimulation, inquiry, gaming and other by Josef (2012), the science teachers' professional psycho-motor skills to use SCience 

approaches that supports the constructivists theory of fteaching-learning. As acclaimed experiments consist of three groups namely (a) skills to perform research sCience experiments (b) skills to perform school science experiments (c) skills to implement school science experiments in teaching-learning of science. Subject-areas of science 
and technology at secondary school level include Biology, Chemistry, Physics, Environmental science, Integrated Science, Basic technology, Physical and Health education, Agricultural science, Technical Drawing, 1CT, Geography, Electrical Installation and Maintenance Work, etc. 

Measure of Science and Technology-based Teachers' Effectiveness Pre-requisite for effectiveness of a teacher according to Adejoh, Egbe-Okpenge and Goshwe (2019) include (a) teacher's training (b) mastery of subject-areas and (c) personal attributes and characteristics which culminate into the teacher's personality. Medley (1987) afirmed that teacher effectiveness can be assessed under three distinct cr teria namely: 

Teacher behaviour criterion (determined by teacher's thought process) Learning behaviour/ experience of students which teaching provides 
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1hree measures of. science and | technology -based teachers' effecivencss as identified 
hy Burroughs, Guo, Touitou, Jansen and Schmidt (2019) include the 

Outcome ofthe teaching in form ofstudents' achievement 

(a) 

following: 

(c) 

Teachers' 

Gardner. Lee. Gu 

and technology -based subjects. 
Teachers' provision of opportunity to learn measured by time on science and 
technology based lcontents cOverage. 

These measures may be associated with higher students' achievement. Teachers' 
eftectiveness can be measured by the related parameters namely: measure of input by 
(eachers and measure of output by the learners (students), as adduced by Sambo and 
Adejoh (2014). Input by teachers constitutes several interdependent attributes grouped 
Lunder knowledge, practical skills and personal/character traits (lkeobi, 2010). Skills of 
effectiveness which teachers need to possess include (a) skill of being sensitive to the 
learning tasks and needs of the learners, (b) skill of diagnostician to determine students' 
neds/ requirements and solutions to master the task, and (c) skill of expertise in choosing 

rioht teaching methods to produce desired result and skill of flexibility to vary plan as 
learning situation varies. 

Teachers' experience is positively related to students' achievement in both science and 

technology-based subjects and had a cumulative effect on students' outcomes (Adejoh, 

Egbe-Okpenge & Goshwe, 2019). Teacher professional knowledge refers to their subject 

matter knowledge, curricular knowledge and pedagogical knowledge. The professionl 

knowledge is influenced by undergraduates' degrees earned by a teacher, the college 

attended, graduate studies undertaken and opportunity to engage on the job training 

(professional development). Other factors that promote teachers' experience include: 

avalability oftextbooks, teaching aids, equipment for practical and conducive classroonm/ 

leaching-learning environment. Adejoh. Egbe-Okpenge and Goshwe (2019) identified 

SOme environmental factors that influence teachers' experience as including culture, race. 

SOC10-academic class, education, peer group, health condition and parental influence. 

Lhhancing Teachers' Effectiveness and Eficiency in Secondary Education 

Effectiveness is the capacity to produce desired set results while etlicicncy is the 

pability to produce desired results using a minimum expenditure of energy, time, money 

Or materijal resources. Teaching effectiveness is multidimensional because it measures 
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ditterent Asts ot tcaching such as subjcct mastery, cllective commurnication lesson preration and presentation cte (Akiri & Ugborugbo, 2009). Effective and cfficicnt teachings are those teachhings involving activitics that bring about most productive and beneticial leaming expericnces for the learners' development (Etuk, 2019). Teacher's ettectiveness is the teacher's ability to succeed in a teaching � related context by pertoming specific bchavioural goal. Effectiveness refers to the capability of crcativcly producing desired result (Adejoh, Egbe-Okpenge &Goshwe, 2019). It is the degree to which objectives s are achieved and the extent to which targeted problems are solved Altaf (2013) perceived teacher's effectiveness as the combination of characteristics, competencies and behaviours ofthe teacher at all educational levels that enable studente # reach desired outcomes. Ouyang (2013) saw an effective teacher as one who meets the community's expectations of an ideal good citizen, good parent and good employee. He/she is expected to demonstrate the qualities of being in-charge, being organized disciplined, exemplary, insightful and dedicated. 
Efficiency is defined by Selier (2006) as maximum performance for any given level of resources. Efficiency is an agent that helps in teaching - learning outcomes where the teachers have sound knowledge, skills and habits of mind that help their work (Nwosu in Sambo & Adejoh, 2014). Efficiency helps the instructors on what is expected of them by doing things properly and correctly. Efficiency is concerned with how something is done and with the best way of doing it. Effectiveness is concerned with why it is being done in the first place and whether or not it has been successfully accomplished. Effective teachers can fail because they are inefficient. On the other hand, no amount of efficiency will help an ineffective instructor to succeed. The ability to do the right thing is required. For a teacher to be effective and efficient, he/she need to have strong commitment which stem from high personal standards. An effective teacher, not only teaches learners how to master their academic subjects, but teaches students how to think and reason logically. Effectiveness in teaching has to do with the achievement of set goals and objectives which can be achieved through determination of the thought process which is expectant ofa favourable outcome. 

Some personal characteristics/ attributes needed by a teacher in order to achieve set aims and objectives and good results in the discharge of his/her duties, according to Adejoh, Egbe-Okpenge and Goshwe (2019) include patience, strong personal standards, ability to control anger, being optimistic, being creative, resourceful. trustworthy and a high level of preparation and mastery of subject-area. Brief hizhlights on the attributes of a teacher that make for effectiveness and efficiency as pointed out by the authors are: 
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Srong 
personal, standards: : U Unflinching desire to achieve set goals and objectives 

in 
teaching. This motivates him/her to consider students' learning outcomes and 

showstrong 
commitment to work. 

Paticnce: 
Regulation of speech, movements in class and reactions to 

misbehaviour. 

it. 
Contro/ Over anger emotion: Students lose confidence in a teacher with 

uncontrolled l emotion of fanger and could lead to inattentiveness, hatred of teacher 

and the subject. 

Being 
Optimistic: : Thought process (thinking and planning) makes a teacher not to 

e impossibility in students, particularly as it concerns discipline, 

comprehension and success. 

Ability to be trusted: Honesty breeds trust. Gain trust of students and parents by 

huilding good rapport with them and having good mastery of subject. Trust 

enables positive impartation and reception ofknowledge in the classroom. 

.; Modeling of respect: Consideration of learners' interest. Respect is modeled by 

Speaking the language ofrespect when talking with students. Takes serious views 

of students' thoughts, feelings, difficulties and apprehension and takes steps to 

address them. 

i. Conscientious ability:Aconscientious teacher takes time to plan and articulate his 

lessons 

VIi. Resourcefulness and creativity: Ability to think out other approaches, devise 

innovative strategies and methods in teaching a particular concept to sustain the 

interest of students. 

ix. High qality teacher preparation: Teacher's knowledge and understanding in the 

subject (s) to be taught and skill on how to impart the knowledge. 

For the teacher to remain effective and efficient there must be continuous in-service 

training programme for him and the urge to expand his breadth of understanding. For 

the teacher to remain well informed on new developments, be able to make creative and 

critical judgments concerning the main trends in his field, his competence as an expert 

calls to bear. Teacher enthusiasm reflects the affective part of teachers' motivational 

Orientation which comprises the excitement, enjoyment and pleasure associated with 

both a school subject and the activity of teaching. 
raclors of concern that affect teachers' effectiveness, according to Mahler, Grobschedi 

d Fiarms (2018) include professional practice, coping with job stress, the interaction 
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with students, effective instructional strategies, openness to "demanding students 
ratio, inadequate facilities, cquipnment and materials can mar teachers effectiveness and 
parents and colleagues as well as skill development on the job. High teacher - students 
can make teachers not to function effectively. The school climate entails the sum total of efficiency and consequently inconvenience the students. Un-conducive school climate 
the values and the attitudes held by those in the: school such as inter-personal 
becomes questionable. If teachers are inundated with the rigours of academic work and If the teachers are behind time and obsolete in their area of discipline, their effeciveness 
administrative work at the same time, there is the high tendency that they would. decline both in efticiency and in effectiveness. When teachers are poorly motivated in termsS of 

salary remuneration and welfare package, their 

teachers and students performance. 

Babajide (3013) investigated teacher's remuneration and lits effect on quality of feducation 

in Nigeria. Significantly strong correlation was found between monthly earnings of 

Conclusion 

relationship 

effectiveness and efficiency 

Recommendations 

are marred. 

Effectiveness and efficiency of a teacher brings about high level of achievement in 

learning as academic performance of students cannot be absolutely separated from the 
teachers who impart them. An organised medley of the intrinsic and extrinsic factore a& 

motivating science and technology teachers will result into effectiveness 

eficiency in the educational system. This becomes evident in the optimuns 

performance of students ascertained from formative and summative evaluation of the 

school system; and consequently a plus to national development of the nation at large 

It is agreed by researchers that teachers are one of the most important school-based 

resources in determining students' future academic success and life-time outcomes 

Students learning can be enhanced by improving teacher effectiveness. It was found 

that students taught by highly effective teachers were more likely to attend college. 

earn more, live in higher income neighbour-hood and save more money for retirement. 

All hands must be on deck to ensure that science and technology -based teachers are 

well motivated in order to guarantee effectiveness and efficiency in the educational 

system. 
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The necessary material I resources (teaching aids) and well equipped laboratories 

um 
tohnology workshops s should be provided teachers for the sake of eflectivencss and 

cthieney: Computer systems with internet facility should be in place. It is recommcnded 

A. 
thatsecial allowance be given to science and technology teachers on regular basis to 

hst 
theirmorale with emphasis on consistent use of experiments and workshop practice 

imparting 
concepts of 'science and technology. Granting them incentives will motivate 

tkm to b be 
committedland dedicated. Improving on their remuneration is very important. 

Science and technology teachers need to be exposed to seminars/wok-shops and re-

raining 
cOurses a refresher programme for improved delivery in classrooms. These 

zachers also deserve to be given study leave to enable them advance in their knowledge 

i skills and be acquainted with modern practices and innovative teaching-learning 

strategies that are more student - centred. Teaching should not be all-comers affairs as 

ohtained presently in thenation. It should be strictly implemented that only teachers who 

are 
professionally trained should be allowed to practice the teaching profession. Research 

teachers effectiveness and efficiency should be encouraged and sponsored by the 

agencies/ organizations in charge of education. These proposed solutions to motivate 

hers towards effective and efficient pertormance are external in nature, meant to be 

adonted and implemented by education supervisory authority, policy makers and 

oOvernment departments/ agencies in charge of education. If these measures are put in 

nlace. the result is the drastic improvement in performance of students. The larger society 

benefits in the long run. 

There are the internal motivating factors which lay with the teachers themselves. 

Science and technology teachers must adopt positive mindset and professional 

atributes to their job. Seek out and learn innovative teaching strategies/ approaches 

that will vary from being problem-solving to learner - centred and all aimed towards 

making teaching -learning pleasurable. Teachers must be computer literate and IT 

complaint to fit in to the new millennium demands. Teachers have to put in personal 

efforts to be abreast of innovations and new developments as it concerns his/her 

subject-matter and field of specialization. Teachers must develop interest in research 

work as it concerns the teaching profession and must show keen interest in any 

arTangement /seminar meant to widen his/her knowledge base and skill-acquisition 

horizon. Teachers must find contentment in the noble profession of teaching and stop 

look1ng for greener pastures elsewhere. Physical disposition of the teacher is of 

concern. Teachers must shun haggard appearance and shabby look. It will help restore 
public confidence in them as worthy role-model to emulate. So doing, the teacher is 

appy, the students are happy and the society at large is blessed over the outcone. They 
SlOuld strive to improve while on the job and be comforted by the noble nature of the 
caching profession. Teachers should be proud to be grouped among the supporting 
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agents to the creator of the universe in the business of creation and re-creation of mankind and society fora better world. 
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