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ABSTRACT

Open and distance learning (ODL) has become widebepted as an alternative medium for the teachin
learning of many disciplines including science. Thse of multi-media for transactions has made ogh distance
learning effective in the delivery of courses remng intensive practical and face- to- face intémts. Despite the
potentials of the media and the self- learning matf the study materials/ practical manuals, malnstacles have been
encountered in teaching practical based coursesiémce. This paper discussed the challenges ofiitepand learning
science courses through open and distance leaatiNgtional Open University of Nigeria. Recommeriatat were made

for the provision of adequate instructional matsriacience laboratories and training of tutoréalilitators.
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INTRODUCTION

Science education has been recognized worldwide @re-requisite in technological development. lalisiost
impossible today to live a full and satisfactoffg hvith little or no knowledge of science. Thishiscause science education
has introduced a lot of changes in our world andllitcontinue to do so in the future (Orukotan0Z). Science education
remains a very potent factor that promotes natideaelopment. Thus nations are classified as dpeél@r developing
based on their science and technological know-hdwehwin turn determines the level of socio-economamd industrial
development. Akpan (2008) opined that science dmnes to the quality of life in such areas as tmeahutrition,
agriculture, transportation, material and energdpction and industrial development. He went furtbestate that science
education ensures that the air we breathe and dlter we drink are life sustaining, and not vectafrdisease and decay.
Without science education, information and commaitidn technology would be impossible. Science aatiriology will
not be possible without science education, for etapEngineering, Medicine, Architecture, Nursiagd so on will not
be practicable if there is no one to teach the salgects such as; Biology, Physics, Chemistry lathematics needed
for these courses. It is science and technologyhhs enabled human beings to exploit and utiliaatp and animals as
well as mineral resources in the environment tapee consumer goods and thus generate wealth. Tdidayia is a rich

country due to the application of science and teldgy to exploit her mineral resources.

That science and technology is at the centrenpfovement in the quality of life needs no furteerphasis. What
should be emphasized is that scientific knowledgéls, abilities and attitudes must be made abédlaand accessible to

all citizens from generation to generation (Oke2@)7). This can only be achieved through scienceatbn.
WHAT IS SCIENCE AND SCIENCE EDUCATION

Science is the systematic study of nature and alaplnenomenon in order to discover their princiged laws.
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(Urevbu 2001). There are several definitions oésce. Science can be defined in terms of its psasesr its products.
When defined as a process, science involves olggrefassifying, measuring, experimenting, questignhypothesizing,
recording, controlling variables, interpreting datad communicating. As a product, science is arered body of
knowledge in form of concepts, laws, theories ardegalisations. Over the years these have becommlized into
systematic bodies of knowledge in the fields ofldhy, chemistry, physics, and geology and so ores€hbodies of
knowledge have to be transmitted from one persomarnother and from one generation to another. Tloegss of

transmitting scientific knowledge can only be ddm®ugh education - in this case science education.

Science education deals with sharing of sciemgent and process with individuals who are notsabered
traditionally to be members of the scientific commity, the individuals could be students, farmergrket women or a
whole community (Kola, 2013). According to Okeked@Z), science education is an integrated field taflys which
considers both the subject matter of science dieeisuch as biology, chemistry, physics, agriaéltatc as well as the
processes involved in the learning and teachingc@#nce. It can be said to embody all educatiorcgeses aimed at
providing unlimited opportunities for learners toderstand and utilize necessary knowledge, skildsattitudes required
to operate effectively in a scientific and techmdal society. In other words, science educatioplies exposing learners’
usually prospective teachers of science to scierdiid technological knowledge, to the nature ééreme and scientific
processes, to scientific attitude as well as eqagphem with professional skills of a science teac There is a thin line
separating science education and education in ceieBducation in science refers primarily to untderding and
application of scientific concepts and principledjile science education includes the developmendt aquisition of

processes required to assist others acquire daeartd technological knowledge.

Science education equips teachers, learnerghargbciety with knowledge, skills, and equipmerd &eedom to
perform noble tasks useful for improving socio-emoit standards (Lewis 1985).Science education esuase designed
to produce capable scientists who can contributanmegfully to national development. In Nigeria, esate education
concentrates on the teaching of science concemthaas of teaching and addressing misconceptiolis byelearners
regarding science concepts. At the higher educdterl science education can be acquired eithecoinventional
universities and colleges of education through facéace interaction or through open and distaeegning in distance

learning institutions.
CONCEPT OF OPEN AND DISTANCE LEARNING

There are several approaches in defining the eminef open and distance learning. According to SEDB
(2002) and COL (2000) the term open and distaneenieg represent approaches that focus on operingsa to
education and training provisions, freeing learrfeosn the constraints of time and place and offgtilexible learning
opportunities to individuals and groups of learn€@pen and distance learning is an educationalegsom which all or
most of the teaching is conducted by someone gpbmaly removed from the learner, with all or masft the
communication between the teachers and learneng lweinducted through electronic or print media ¢e€dr 2001). The
‘open’ nature of distance learning is formally ingionalized in such policies as open admissian fieedom of selection
of what, when and where to learn. The opennessstdrite learning is also visible in the relativééxible organizational
structure, delivery and communication patterns aff as the use of various technologies to supmatning. Thus the
concept of open and distance learning implies arc&ibnal approach designed to reach learnersein flomes, shops,

offices etc, provide learning resources for themualify without attending formal classes in persorcreate opportunities
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for lifelong learning no matter where or when thegnt to study. The characteristic features of cgash distance learning
has been identified by Hulsmann (1997) and COL (2@8 follows:

» Separation of teacher and the learner in time acebr in both time and place.

» Influence of an educational institution necessanyristitutional accreditation of programmes andrses.

* The use of technical media courseware such ast, paidio and television broadcast, video and awdisettes,

computer based learning and telecommunications.

e« The provision of a two-way communication allowingr finteraction between learners and tutors either

synchronously or asynchronously, as opposed taveaseceipt of broadcast signals.

» Possibility of face- to- face meetings for tutasialearner-learner interaction (self help groufibyary study,
laboratory and practice sessions.

* Use of industrialized processes, that is in lagesopen and distance learning operations, laisodivided and

tasks are assigned to various staff working togetheourse development teams.
NATIONAL OPEN UNIVERSITY OF NIGERIA

The practice of open and distance learning ineNégghas come to stay with the resuscitation ofsihgle mode
Open University of Nigeria (established by the AEt1983) as the National Open University of NiggfifOUN) in 2002.
National Open University of Nigeria is the only weisity in Nigeria that operates entirely through tpen and distance
learning mode. It was set up to make quality edonadccessible to all who desire it through a fiéxiand affordable

distance education programme. Some of the objextif’¢éhe university include:
e To ensure equity and equality of opportunities galhebut specifically in university education.
» To provide a wider access to education generafiyspecifically in university education in Nigeria.
* To enhance education for all and lifelong learning.
» To provide flexible but qualitative education.
e To provide educational resources via intensiveaiseformation and communication technology (NOUGDZ).

In order to achieve these objectives and bringcation to the doorsteps of people, NOUN has dstaad
sixty-seven (67) study centres across the coumtmgse study centres are equipped with a varietpudfimedia facilities
to enable the learners study at their own pace.eSointhis multimedia include; study materials on-8DMs, audio and
video cassettes, internet facilities, computer emricing, radio broadcasts, and study materialprimt and tutorial
facilities. (NOUN PROFILE 2014)

The University offers various programmes under fthllowing Schools:-School of Agricultural Sciencchool
of Arts and Social Sciences, School of Managemeigr$es, School of Education, School of Health 1818, School of
Law, School of Science and Technology and Scho®lost Graduate Studies

The School of Education runs the following undadyate programmes in science education namely. E[3cin

Agricultural Science, Biology, Chemistry, Integrt&cience, Mathematics, Physics and Informationhiielogy for
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teachers. The School also offers Masters Degr&eiegnce Education.

The School of Science and Technology offers uy@deluate programmes in science namely, B.Sc. Atuiel
Extension and Management, Computer Science, Dataadgament, Communication Technology, Mathematics,
Community Health, Biology, Chemistry, Physics, Eommental Studies and Resource Management. Infaymat
Technology (with internet application) is offeredtiae Masters level (NOUN PROFILE 2014).Studentslging science
education must register for the corresponding sei@ourses in the School of science and techno®gyar thousands of
students have successfully completed their progresnim science and science education in the unifyefBie mode of
instructional delivery and student support servipew/ided in all the science courses are more <x $@milar, hence these

are discussed together.
MODE OF INSTRUCTIONAL DELIVERY IN NOUN

The university ensures that students studyingnsei courses are provided with all the print aredtedbnic media
they need to study at their own time and locatiime university uses print, audio-cassettes, CD-RQ#dio broadcasts
and occasional face-to-face tutorials to teachl#laeners. Each student on registration receivesafiggopriate study
materials/practical manuals for the courses regidteEach book is written in modular format andliiigded into several
units. The units containing the practical/laborataork is designed in step by step fashion withsilfations ,drawings and
examples to enable students carry out exercist®inhome environment or in nearby farms /fiellscience laboratory
manual has also been developed for use of sciedweation students in the school of education. Tleeseses are also
recorded on CD-ROMs, and in audio cassettes. Alk thourses are available on the university's

website -www.noun.edu.ngThese courses are accessible to all studentthargkneral public at no extra cost and can be

downloaded from the internet. Effective transferskills in any science or technical work to studerquires hands-on-
experiment and human interaction, hence NOUN at&s flace-to-face tutorial services to support stisdim theoretical
and practical experiments. This is done under tipevision of subject specialists appointed on-pam basis. At NOUN
they are referred to as facilitators. These fatidits promote students learning by stimulatingudisions and encouraging
students to participate. Tutorial facilitation tak@#ace in most of the science courses, espedialiyand 200 level courses.
The recent introduction of “noun i- learn” platforhas also provided students more opportunitiesteract with the
facilitators online. However students’ participatim the tutorial sessions is not mandatory, heheee is a high rate of

absenteeism.

Practical sessions take place in laboratoriethatstudy centres or in laboratories of adjournimiversities.
National Open University of Nigeria (NOUN) has et into Memorandum of Understanding (MOU) with myan
universities so that her students can use thearédbries for practical sessions. For instance NOWN an MOU with
University of Nigeria Teaching Hospital Enugu, addamdi Azikiwe Teaching Hospital Nnewi for pracliexercises of

B.Sc. Nursing students in Enugu and Awka studyresmniespectively.

In summary instructional delivery is conductedotigh specifically designed packaged study materfdOUN
radio, CD-ROMSs, audio cassettes, internet compliettby face —to- face interaction. NOUN student$ swion be able to
access all library and information materials thtoulge National Virtual Library project that will en be launched. All

these are intended to produce skilled and knowlalolgescientists and science teachers.

However, despite the potentials of the multimeatia the self —learning nature of the study maseaad the
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practical manuals, science education in NOUN isdaeith a lot of challenges.
CHALLENGES OF TEACHING AND LEARNING SCIENCE IN NOUN

Several distance educators have found that préttia dominates in the delivery of content matsrialopen and
distance learners and also in communicating wigtrirctors. (Butcher 2003, Tooth 2000). Researctiestu(Yusuf and
Falade 2005, Nnaka 2012) have also shown that apdrdistance learners enrolled in NOUN programnsesmainly
print media for instructional delivery. The scienceurses are no exceptions, despite the critic®l tloat hands-on
experiments play in the teaching and learning @rere. Owoyemi and Akinsete (2012) in their study‘learning science
at a distance —NOUN students’ perception of prattigork in learning science” found that the studewere of the
opinion that it is more challenging to learn scemithout any practical work. Their study also raeel that NOUN
students were of the view that it is essential &oscience course to include practical sessions thaugh the course
materials have been delivered to them. Practicak w@an essential component of science teachidgearning, both for
the purpose of developing students’ scientific klealge and that of developing students’ knowledgeuaibcience (Millar
2004).

Some of the challenges of teaching and learrdiense education in NOUN include:-
LACK OF INFRASTRUCTURE

This has constituted a major challenge to the use okrsophisticated multimedia for instructional defivén

science education in NOUN. The following examplél$ illustrate the magnitude of this challenge-

e The television can be used to communicate infoomalive to a large number of people or in recordedio-
visual form. It has been successfully used in ogeth distance learning programmes in South Afrindia and
China. Television programmes can be used to enghése experimental sides of science by demonsgratie
use of complex equipment and by leading studemtsitin experimental and pedagogical procedures. Mewe
there is no functional dedicated television stafemopen and distance learning in Nigeria. Nn&@1@) in her
study on availability and utilization of multimedizy open and distance learning students in NOUNhdothat

television instruction was not available to thedstots in the study centres.

e Teleconferencing is a good open and distance leguinstructional strategy that enables learnegetaonnected
simultaneously so that interaction takes place ¢kengh participants are physically apart. It amdsninimizing
learner instruction by creating a learning envirentthat is similar to face-to-face instructionisrfacility is not
in use in NOUN.

» Available evidence and visits to some NOUN studgtiess reveal that they lack the physical infragtrtes to

accommodate science laboratories.
INTERNET CONNECTIVITY

This hasalso posed a challenge to the teaching and leawfirsgience through open and distance learning in
NOUN. This is because access to the internet isrgély very poor in the country and students inrilval areas never get
access to the internet. Moreover the cost of aougske internet is very high in Nigeria. Most stits make use of the

cybercafés who charge between N100.00 and N15@06Gqur despite their poor services and slow rétinair server.
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Research has shown that most of NOUN study cedtresot have internet connectivity (Nnaka 2012).sTihiplies that

any instructional media that requires the use efitternet cannot be utilized at such study centres
ELECTRICITY INSTABILITY

Electricity supply which is a perennial problem Nigeria has been a major setback for our teclyicdd
development. The absence/poor electricity suppaters problems of integration of ICT tools (intéymenail, television,
computer etc.). Epileptic supply of electricity apdwer outage constitute serious obstacle to éffecicience education

through open and distance learning.

High cost of Software Fhe high cost of software and its licence is anogeious challenge to instructional
delivery of science courses in NOUN. The appropraftware for the teaching and learning of scighoeugh open and
distance learning is usually very expensive becthesgare not developed locally. They are develapdtlurope and other
developed countries, and are usually made to lseiit environment. In short, the software that iprapriate and culturally

suitable to the Nigerian education system is irrtstgpply.

Poverty -nequality of access to the available technologyabiythe students is another challenge to science
education through open and distance learning . Tis¢ af personal computer (PC) and laptops have iremdahigh in
Nigeria. Their prizes are beyond what the averageker or student can afford. Moreover the few shiislevho are able to

afford PC/Laptops are not connected to the intesiete this means additional cost which many caoope with.
RECOMMENDATIONS

« NOUN should adopt a “media mix"-namely interactiaed non-interactive media, electronic media, andt pr
material. The use of television instruction, videoerencing, teleconferencing and Worldwide webliapflons
need to be introduced into the instructional delivenode for science education. These communicadiod
technology devices will ensure that the deliverysofence education through open and distance regiisi

effective and efficient.

* All NOUN study centres should be equipped with timal internet facilities, so that students antbrial

facilitators can make use of any multimedia fagiliiat is available.

e Itis necessary for NOUN to partner with informatiand communication technology companies in thentguo

assist students to acquire their own personal ctenpiaptops.
* NOUN study centres that have adequate physicalstriucture should have fully equipped science kooies.

» Frequent review and strengthening of existing Memdum of Understanding (MOU) for students practieatk

with conventional universities is critical, to ensuhat it is working.

» Training and re-training of science tutorial faeitors on the use of various electronic media fstructional

delivery, whether online or face-to-face interaatio
CONCLUSIONS

With the establishment of the National Open Ursitg of Nigeria, open and distance learning systerm come

to be accepted as an alternative mode of acquinigher educational qualifications. Through thistegs one can
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effectively pursue any programme of study at NOWNIlding sciences. However, pusuing a programmscience in
NOUN is faced with a lot of challenges. In ordemneet these challenges there is need to intedratese of technologies
such as, computer conferencing, television broddgicasd so on into the instructional delivery meitiso as to produce
knowledgeable and skilled scientists and scienceadrs. Finally government should improve fundingNOUN and

also improve power supply in Nigeria.
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