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preamble
The paper discussed the idea of motivating science and technology—based legchers for
offectiveness and efficiency in the educational system. The impact of science and
rechnology canbe feltin almost all spheres of human 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
25 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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Harms, 201§). Teacher factor have more impact than other factors such
class-size, studenty motivation, educational reforms and practices. The

Policy on Education (201 4) confirmed that “no educational system can rise
ofits teachers™. Ofall the factors that affect a nation's educational system, t
been ident; fied as 3 key f:

actor. This factor is instrumental to sustaining
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agents linked with educational activities.
One of the factors that can

the shortcomings than other

: ighly 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 1s goal

4 of the United Nationg' Sustainable Development goal of transforming the world by
2030, teachers' motivation must notbe toyed with.

Concept of motivation

Motivation is the inner urge, energy or effort made by
people to achieve their target and satisfy individu‘al's.na
upon which all human activities are hinged. Motivatio
and Ako (2019) as a process that energizes, directs and
that initiates, guides and maintains goal —directed bel

individual or drive that moves
tural needs. It is the driving force
nis defined by Santrock in James
sustains behaviour. It is the process
1aviour. The study of motivation in
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ignificance of Motivating Teachersin the Educational System?

achers has to do with motivating them to teach during their class contact

od on one hand and motivating them to remain in the teaching profession on the other
vand. Early teachers’ attrition, teaching force ageing, imbalance of high demand withless
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. Research had shown that
significant difference existed between students taught by teachers with high job
atisfaction and those taught by teachers with low job satisfaction. Teachers with high job
wtisfaction create a successful classroom interaction which will result in students’ high
scademic achievement and good retention capacity. Graduating students who were taught
by these teachers will come out being relevantand functional to the society.

TheS
\otivating te

How to Motivate Science and Technology Teachers towards Effectiveness and

Efficiency
day are buffeted by many challenges all of which
le and lower their motivation to perform eflectively
d with uncertainties and challenge ol how o
sing the latest innovative teaching strategies,
d teachers' unpreparcdness. L fTectiveness
10 do with tcachers' professional

Science and technology teachers to
jointly separate to dampen their mora
on the job (Nbina, 2011). They are face
expose students to practical experience U
distraction occasioned by economic reasons an
and efficiency in science and technology education has
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and industnal ranstormation are core to technology. Fflectivenegs and cffj,. "lruu“”
when seience teachers are adequately motivated (o use CXperiments i, lcaclf'”' !
ot science. Seienee and technology teachers' skills using cXperiments iy, suill,lll " 'um;gm,
laboratories and technology workshops, during the teaching phage o L'l’|c ays i,’
demonstrate and to improvise with the available local material and resource ‘) - ab), t(:
thetr effectiveness and efficiency. Teachers' experimental and maniDUIative‘ : "Crn“'nc

cmcia‘l rochin students flcqllix'illg sciepce and technplogy skills. Teachers' Moy, * Play
experience inthe use of science experiment, according to Josef (201 2)isan inteo. ONang
pedagogical content knowledge. ' €8ra| Part o

[f'science and technology teachers are ;provided with adequate incentjyeg the:

would be boosted towards offering the best, thereby translating into’ elr Morg|q
academic performance on students' part (Oredein &Awodun, 2013 Anceg
mo.ti\'ation of science and technology teachers translates into ICT— base d . POsitjye
action. ability to inculcate problem —solving skills in learners using ey colla Oratjye
innovative teaching strategies €.g. sensory stimulation, Inquiry gamperlmems d
approaches that supports the constructivists theory of teaching-lea,rnin "¢ and Othey
by Jo;ef (2012), the science teachers' professional psycho-motor skillgtAS oclaimeg
€Xperiments consist of three groups namely (a) skills to perform reg O Use sc?ence
experiments (b) skills to perform schoo] science eXperiments carc SClengce

: ) ; ¢) ski -
school science €xperiments in teaching — learning of science. SElle Zl;isr to 1mplement
and technology at secondary school leve] include Biology Chemi:;iogshclence
’ > Physics,

Environmental science, Integrated Science, Basjc technology Physical ang H
’ ealth

education, Agricultural science, Technical Drawing, ICT
Installation and Maintenance Work, etc. © ’ Geography, Electricy

Measure of Science and Technology—based Teachers' Effectiveness

Pre-requisite for effectiveness of a teacher according to Adejoh, Egbe-Okpenge and

Cr teria namely:

L Teach'er behaviour criterion (determined by teacher's thought process)
1. Learning behavioyy/ experience of students which teaching provides
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hret mu\} Gardner, Lee, G n'?l()gy ~based teachers' effect;

aohs, Gk ~Lee. Guo. Toui cHIectiveness aq S
b Burrous outtou, Jansen and Schp id Ljn“““ as identified
Allowing: ' udt (2019) include the
| A Aav > 2
) reachers' experience measured by years of teachi
Ing,

A hers' profess s
reachers’ pre sional knowledge and self-reported :
o echnology - base dsubjects, preparation to teach science

Teachers' provision of opportuni
pp ty to learn measured by time on science and
cnce an

.echnology based contents coverage.

These measures may be associated with hi &l gk
flectiveness can be measured by the relatedh;l)%i}r];;eit;ge:;rsn Ellchlevement. T cachers
cachers and measure of output by the learners (students) ase }(’1-dmeasure o gk
Adejoh (2014). Input by teachers constitutes several interd’e er?d o 'by oambo anc
under.knowledge., practical skills and personal/character traiI:s (Ilfmba'mIbUtes grQUped
eﬁecgveness which teachers need to possess include (a) skill of ljf(:)i e B
Jearning tagks and needs of the learners, (b) skill of diagnostician to dr:% Ser{Sltlve : the'
seeds/ requirements and solutions to master the task, and (c) skill of expetr:tri?elrils csltllcl)((i)esl']ts
Ing

right teaching methods to produce desired result and skill of flexibility to vary plan
as

leaning situation varies.

Teachers' experience is positively related to students' achievement in both sci
echnology-based subjects and had a cumulative effect on students' outc:omes“(a,rllcde 'arid
Egbe-Okpenge & Goshwe. 2019). Teacher professional knowledge refers to their subgo t] ‘
matier knowledge, curricular knowledge and pedagogical knowledge. The protéssij(: 1
knowledge is influenced by undergraduates' degrees earned by a teacher, the colle fle
attended, graduate studies undertaken and opportunity to engage on the’job trainiiu
(prqfesslgnal development). Other factors that promote teachers' experience includ:
::cl]]iblyh? of Fextboolfs, teaching aid§. equipment for practical and conducive classroom/
o :rgl,\-/.eammg environment. Adejoh. Egbe-Okpenge 'and Goshwe (2019) identified
ot 1ronrpental factors that influence teachers' expericnce as including culture, race.

academic class, education, peer group, health conditionand parental influence.

s and Efficiency in Secondary Education

et results while efficiency 1s the
iture of energy, time, moncy
1easures

Enhancing Teachers' Effectivenes

Effect; : ;
tiveness is the capacity to produce desired s

capabili i | ni
N matety tlo produce desired results using am inimum expend
ial resources. Teaching effectiveness 15 multidimensional because in
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different aspects of teaching such as subjcet mastery, effective communicatio, 1(_,.',_(’“
Preparation and presentation ote (Akiri & Ugborugbo. 2009). Effective yng (.'Hi(_;,‘u”
teachings are those (cachings involving activities that bring ulmu! MOost producjy, ang
beneticial learning cxpcnc;wcs for the learners' dcvclol)”‘c".l (Etuk, 2019), 'ltzlclu-,'.
ctlectiveness s the teacher's ability to succeed in a teaching — rc!u.lcd Contey Wi
pertorming specific behay toural goal. Effectiveness refers to the Cfll’ill’ll!ly Ul'crcali\wl‘
producing desired result (Adejoh, Egbe-Okpenge &Goshwe, 2019). It is the degree "

which objectives are achieved and the extent to which targeted problems are solved. Altar

(2013) perceived teacher's cflectiveness as the combination of Char%lClCrisu'CS
competenciesand behaviours of the teacher at all educational levels that enable Students ['0‘
reach desired outcomes Ouyang (2013) saw an effective teacher as one who Mmeets g,
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 Olganize
disciplined, exemplary, insightful and dedicated. ‘

Efficiency is defined by Selier (2006) as maximum performance for any given Jeyg| 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 (Nwosy i,
Sambo & Adejoh, 201 4). Efficiency helps the instructors on what is €xpected of thepy by
doing things properly and correctly. Efficiency is concerned with how something is dop.
and with the best way of doing it. Effectiveness is concerned with why it is being dope 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 eﬂicjency
will help anineffective 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. Ap 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 of a 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
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- Optimistic: Thought process (thinking and planning) makes a teacher not to

. [S;:;“gimpossibility in students, particularly as it concerns discipline,
COIm)rehension and success.
Ability 10 pe trusted: Hon;sty breeds trust. Qain trust of students and parents by
building good rapport with them anq having good m;flstery of subject. Trust
reception of knowledge in the classroom.

enables positive impartation and
ect: Consideration of learners' interest. Respect is modeled by

Modeling of resp mers : .
when talking with students. Takes serious VIEWS

speaking the language of respect
of students’ thoughts, feelings, difficulties and apprehension and takes steps to

address them.

Conscientious

lessons
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 quality teacher preparation: Teacher's knowledge and understanding in the

subject (s) tobe taughtand skillon 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
1h§ .teacher to remain well informed onnew developments, be ableto make creative and
critical judgments concerning the main trends in his field, his competence asan expert
Za}ls to bear. Tgacher enthusiasm reflects the affective part of teachers' motivational
b;‘leh“:rlsl;)]r; whlch comprises thg f':xcitement3 enjoyment and pleasure associated with
ol subject and the activity of teaching.

Factors of -
ey r(r)lf cozncem 'that affect teachers' effectiveness, according to Mahler, Grobschedi
s (2018) include professional practice, coping with job stress, the interaction

Vi.

ability: A conscientious teacher takes time to plan and articulate his

vil.

Vill.
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facilities. equipment and materials can mar l(f;|g|,il.l§,ttz99|lcr -3
ently inconvenience the students, lJn-mndudVL!ICClivcnc\s,
hers not 10 function effectively. The school climate cntuils‘hlll%hm)l )
titudes held by those in the school such as inlcr-pcrs;)w]r ey
are behind time and obsolete in their area of discipline, lhci‘: -rpd;m(-
ble. If teachers are inundated with the rigours ol‘acadu:i’.ccn 5
Administrative work at the same time, there is the high tendency that they wutu\:;‘»rk ang
both in efficiency and in effectiveness. When_tcachers are poorly motivatcd in lf]CcIinc
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Conclusion

Effectiveness and efficiency of teacher brings about high level of achievement j,

learning as academic performance of students cannot be absolutely separated from the
teachers who impart them. An organised medley of the intrinsic and extrinsic factors of
motivating science and technology teachers will result into effectiveness ang
efficiency in the educational system. This becomes evident in the optimyn
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.

Recommendations
Science and .technology teachers should be encouraged through provision of conducive
working environment. Job security must be guaranteed teachers and with good retirement
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cary material resources (teaching aids) and well equipped laboratories
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rochne er systems with internet facility should be in place. It1s recommended

1L ~ampul

e (‘k,‘il ?\i;tllm\ ance be givento science and technology teachers on regular basts (0
that® I\:»;ulc with emphasis on consistent use of experiments and workshop practice
st mc'”j :onccplS of science and technology. Granting them incentives will motivate
2impd Etommi““‘d and dedicated. Improving on their remuneration is very important.
(e 1}“ ;;nd rechnology rcachers need to be exposed to seminars/wok-shops and re-
el urses as refresher programme for improved delivery in classrooms. These
i :lso deserve to be given study leave to enable them advance in their knowledge
gcher® th modern practices and innovative teaching-learning

::.5 ills and be acquainted Wi

i gies that are more student — centred. Teaching should not be all-comers affairs as
1ralCs . . : .

}bmif;‘f d presently In the nation. It should be strictly implemented that only teachers who

rofessionally trained should be ;}llowed to practice the teaching profession. Research
o feachers effectiveness and efficiency Shquld be encouraged and sponsored by the
organizations in charge of education. These proposed solutions to motivate
ds effective and efficient performance are external in nature, meant to be

achers towar . . ) .
plemented by education supervisory authority, policy makers and

sdopted and Im e | |
sovernment departments/ agencies In charge of education. If these measures arc put In
;)Iace, the resu in performance of students. The larger society

agenCiCS/

Itis the drastic improvement 1
wenefits in the long run.

nternal motivating factors which lay with the teachers themselves.
logy teachers must adopt positive mindset and professional
k out and learn innovative teaching strategies/ approaches
ving to learner — centred and all aimed towards

making teaching —learning pleasurable. Teachers must be computer literate and 1T
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

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

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

looking for greener pastures elsewhere. Physical dispositi
toncern. Teachers must shun haggard appearance and shabby look. It will help restore
g;s:)’; f}?nﬁdence in them as worthy rol.e-model to gmulale. So doing, the teacher is
Shoul(i St:ii1U?epts are happ}f and the spcxety at large ns‘blcssed over the outcome. They
il ¢ to improve while on the job and be comforted by the noble nature of the

g profession. Teachers should be proud to be grouped among the supporting

There are the 1
Science and techno
Jtributes to their job. See
that will vary from being problem-sol
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Agents to the creator of the universe in the business of creation ang Fe-c
X b -~ - ‘rc. .
mankind and society for a better world. Alion
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