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Abstract
The building of a country socially, economically and technologically

depends largely on its quality of science education and the ability of
its graduates to harness both human and material resources and
compete favourably in the global market place. The paper examines
the quality of education in the light of higher education and innovative
instructional strategies that will enhance the quality of science
education graduares in the 21 century. Innovative strategies in
teaching and learning such as computer assisted instruction (CAI);
computer animation, computer simulation, computer drill and practice
have been explored. The following recommendations are made among
others: Government at all levels must immediately and adequately
fund education for the provision of necessary instructional and
laboratory materials; and continuous training and retraining of teacher
on instructional strategies at all levels to make them current and
relevant to the 21* century classroom as the way forward to enhance

the quality of university graduates in N 1geria.

Introduction

Education plays a key role in molding the personality of any individuals
inasociety. It is the process of developing the potentials of an individual
by equipping him or her with the required knowledge to live a meaningful
and successful life. All over the world, the education system of each
flaton to help children to develop skills appropriate to the
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the world because the economic alnd_Pshglcii;;ii%t(&gf a0y natiop
depends on her scientificand technological achlie! ] ‘ epltanc, 2003). &
Indeed, Science and Technology are lesserfma %nstrlgme}rllts for the §
upliftment of Nigeria’s economniy. It there -ore{;mph}es td at for any |
meaningful national growth and dev‘_ilOPmem 1o p ¢achievedin Nllgena,
Science, Technology and Mathemetics must be given acfieguate priority
by all stakeholders (Opara, 2004 and Adex’nyl,-ZOO‘S). It 15 1n recognition
of this that the federal government of Nigeria stipulated that “specig
“ovisions and incentives shall be made for the study of the sciences 3
cach level of the education system. For this purpose, the functions of af
agencies - volved in the promotion of the study of sciences shall b
adequately supported by government” (FRN, 2004)
Science education is the main bases for promotng economic and
social development. Therefore, science education should be taught ang
disserminated in such a way that it will enhance economic development
Therefore, for any country to thrive economically and compete favourably
in the global market, place it needs a well trained workforce that is able g
create and apply new technologies. The quality of science education is¢
vital tool that would make the difference in this 21 century, itis vital t¢
national development. The giant strides the developed countries have
achieved in science and technology is as a result of effective teaching ang
learning of science |

Defining Quality in Education
Babalola, Adedeji and Erwar (2007) observed that quality has becom

an integral feature of the education system all over the world and furthe
stress_that we are continually faced with quality initiatives and contross
Quality of an educational system is often jud&ed by both its abiliry ©€
enable the students perform well in standard eiarnirlation its relevancs
to the needs of the individual and soclety as well as ermbl,e the studen!
.pg'rlform well in the global market. Quality is therefore defined ast
?2 (‘) Cl)t?.}; Zfe Sf?:gz‘?gi%ittors:r\;e;he purpose it is meant to serve. leﬁ i
quality of sciencs edu)c-{tzon Ltfless for purpose”. This 1mpl1e$
2 graduates could be measured by the
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to which they have been prepared and how well they are able to

meet the challenges in the teaching field in the 21% century.

Quality education according to UNICEF (2000) includes:

*  QOutcomes that encompass knowledge, skills and attitudes,
and are linked to national goals for education and positive
participation 1n society,

*  Processes through which trained teachers use child-centred
teaching approaches in well-managed classrooms and schools
and skilful assessment to facilitate learning and reduce
disparities.

*  Environment that is healthy, safe, protective and gender-
sensitive and provide adequate resources and facilities.

«  Content that is reflected in relevant curricula and materials
for the acquisition of basic skills, especially in the areas of
literacy, numeracy and skills for life.

Furthermore, UNICEF states that this definition allows for an
understanding of education as a complex system embedded in a
political, cultural and economic context.

The primary goal of the Nigerian educational system is to provide
functional education for the nation, so that the products of the
educational system can be employable or be self-employed (FGN,
2004). Hence the need for innovative instructional strategies relevant
to the 21% century in training pre-service teachers so that the quality
of science education graduates will be improved. Primary schools,
secondary schools, public universities, private universities and
Polytechnics should move in tandem with the quality of science
teachers in the 21% century and provide adequate skilled and quality

manpower to enable Nigeria to compete in the international arena.

To ensure that Nigeria produces graduates who are both capable
of meeting the national needs as well as taking the roles of global
players as well as to compete favourably with their peers from other
parts of the world especially the developed countries

Quality of Education in Nigeria

In the last two decades, there has been major concern about the
quality of teaching and learning in Nigeria. This is roeted in the
realization that one’s educational levels will influence individual’s
Job attainment and the general economic wellbeing of society.
Moreover, that the level and quality of skills acquired in schools will
tnvariably affect the quality of life in the society (Longe, 1999). Poor
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This leaves one in doubt about the effectiveness of the teaching
method popularly used by Science teachers fo'r teaching Science
subjects. The traditional lecture method of teaching is very popula
and is widely used by Science teachers to convey large volumes of
scientific information to senior secondary school students in a bid
to prepare them for the rigours of Senior Secondary School Certificate
Examination. There is need to find out other innovatve instructional
strategies that will improve performance and enhance learners
acquisition of science process skills.

Andrew et al observed that Employers complain that graduates
are poorly prepared for work. They believed that academic standards
have fallen considerably over the past decade and that a university
degree is no longer a guarantee of communication skills or technical
competence. As a result of this, university graduates are commonly
viewed as “half baked.” Graduates particularly science educaton

graduates on the other hand complain of high levels of
unemployment.
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methods, equipment, for example. Innovative teaching strategies are
used here with reference to the application of computer to teaching
and learning which is an innovauon 1n the 21% century classroom.
Some researchers argued that student achievement increases with
the use of computer in science education (Asan, 2003 & Usun, 2004).
In addition to the above, 1t 1s reported that student abilities and skills
in scientific investigations are affected positively by the use of
computer (Gambari, 2010)

The application of computer to teaching and learning science 1s an
important aspect. CAl s an enriched device in wlnch pictures and process
are synchronized for effective teaching and learning process. It has a
wide application in education such as: showing case study materials;
demonstrating practical activities; and, serves as a tutor teaching new
concepts and components (Basturk, 2005). The importance of using
computers 11 a science class may not be limited to the ability of computer
assisted 1nstruction (CAI) to improve learning. Rather, the use of
computer increases the teacher’s knowledge of strategies, which may
improve overall learning. Another important reason to include computer
use 1n a science courses 1s that most (if not all) students, especially those
planning a career 1n science, will be required to be computer literate. As
students interact with computers in a variety of ways within their science
courses, their degree of computer awareness and literacy will increase.

Computer assisted instruction also provides unique experience to
the learners 1n a science classroom with respect to the presentation of
the instructional content. It ensures easy and effective transmission of
instruction to the learner as well as caters for individual differences among
learners and students who can learn at their own pace. Important diagrams
can be magnified part by part so that the slow learners can understand it
logically. CAI packages are innovations through computer, for example,
Computer Drll and Practice, Computer Ammation, Computer Simulation
and Computer Tutorial

Computer Drill & Practice

Computer Drill-and-practice 1s an instructional strategy which
involves practicing or repetition of specific skills, task, facts or concepts.
unul they are mastered. The skills built through drill-and-practice shoule
become the building blocks for more nle‘ululoful learning. It promotes
the acquisition of lmowledoe or skill thxouvh repetitive practlw and o
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Computer Simulations o | |
Tlile Advanced learners Dictionary (2004) define simulatiop 5.

operation 1n which a real situation ete is {epresente.d in.another
Hence, it is an instructional strategy inl which a_real situation, concept oy
a process that may be abstract is r-epresented 1in another form {o; easy
understanding. Computer simulations are computer-generated versigns
of real-world objects or processes for example, population growth or
biological decay.

Computer Simulation has been found to be more effective thyy
traditional teaching methods in in developing science process skills (Chien
(1997); Huppert, Lomask, & Lazarowitz, 2002), as well as in abstract
thinking (Berlin & White, 1986), and algebra skills involving the ability o
relate equations and real-life situations (Verzoni, 1995)

form,

Computer Animation

It 1s obvious that the current trend in research all over the world s

the application of computer facilities and resources to enhance teaching
and learning. Computer animation is an gx

in the class room. It is the process of prov
eventand computer games in which drawi
seem to move In a more interesting and lively way by rapidly showing
slides of different pictures of them in 4 series, one after another on the
C(;m;.)ute;sc-:reenl. It allows flexibility of learning through a wider range
of stimuli involvine 7 o g Son ety SEREIBILS
engagement in learnbinn:.a I(lﬁ}’aigni% 1O 11)%&1;1;5,(; hts f1 nueastl‘?;' S;@Vious
researches shows that su?dents t'&’u:rht ; h.n - rc?rl} i a*[ic;n perfofm
better than those taught with ﬂternt*’t' “ : ilon; P%telr &2{3 Mohamme
2004; Kann Lindenzann ' d &‘1‘\ eyt u’,-uq Ay

) »and Heller 1997 and Abalaka, 2010).
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Other 1innovauve instructional strategies which are activity
oriented teaching method include Guided inquiry, Guided discovery,

concept mapping, computer concept mapping, Vee mapping just to
mention a few.

Suggestions for Enhancing the Quality of Science Education
Graduates

In view of the above analysis, the following suggestions are made
for enhancing science education graduates in Nigeria:

°  Adequate Funding: Government at all levels should immediately
and adequately fund education for the provision of necessary
Instructional materials, laboratory materials and other tools.
Instructional Strategies Improvement: There is urgent need for
continuous instructional strategies training and retraining of
teacher at all levels to make the teacher current and relevant to
the 21% century classroom
Improvement in the remuneration and conditions of service for
teachers: There is need for general improvement in the
remuneration and conditions of service for teachers, at all levels.
This will provide enough incentives to prevent brain drain from
the teaching profession and
*  Judicious adoption and implementation of research findings on

use of innovative instructional strategies that would enhance

the quality of educational practices at all levels of education in
Nigena.

Conclusions
Kerr (1993), a higher education expert while making observation on
higher education systems around the world by saying: “For the first time,
areally international world of learning, highly competitive is emeromg
If you want to get into that orbit, you have to do so, on merit. You
cannot rely on polmcs or anything else” in view of the above there is no
better times than now for the education sector to embrace innovative
instructional strategies which encourages meaningful learning and are
~ appropriate for preparing graduates for the outs1de world as well as
. compete favourably in this age of globalization. The studies suggest that
. Instructional technology 1s mﬂl\mg significant positive contnbutmns to
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