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Abstract
The application of elearning integration initiatives have reached
advanced stages in developed countries yet it is still inits early stagein
many developing nations and Nigeria in particular. Recently, few
tertiary institutions in Nigeria have initiated limited attempts to use e-
learning alongside traditional classrooms. Nevertheless, different
obstacles are preventing successful adoption of this technology. The
study aimed to highlight challenges that hinder effective application of
e-learning in chemistry education programme in colleges of education
and recommended possible solutions to tackle them. Three research
guestionnaires guided the study. The survey research design was
adopted and a sample size of six (6) chemistry lecturers, sixty (60)
chemistry students from chemistry education department and the three
(3) computer technology staff from ICT unit in the federal college of
education Obudu were studied. Sructured questionnaires which face
validated by two experts were administered to the sample. Based on the
analysis of the result, the study proffered many recommendations that
should be considered among which the researchers opted that decision-
makers, administrators and government should exert great effort to
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address the issue of challenges faced by chemistry education teachers
and chemistry education students in order to fully benefit from e
learning technologies. Chemistry education teachers need proper
exposure and orientation through seminars, workshops, and
conferences for acquisition of the knowledge and skills needed for e
learning application in colleges of education in Nigeria.

Keywords: E-learning, Information Communication TechnologhCT), Chemistry
Education Programme, Challenges and Possibilifiesslearning, Chemistry Lecturers
and Chemistry Students.

E-learning is defined as learning via electronicang such as the internet,
video, audio or multimedia (June and Leong, 200B8)ey opine that with globalization
and technological advancement, e-learning has ftnaned the traditional mode of
instruction in higher education. They also not this apparent that the trend in higher
education is to incorporate e-learning in the cuttim. E-Learning is also described by
Osakwe (2016) as encompassing all forms of eleicityp supported learning and
teaching which are procedural in character and twneffect the construction of
knowledge with reference to individual experienpeactice and knowledge of the
learner. The personal understanding and perspectif/¢he author on e-learning was
supported by Chandra (2005) as learning that oconfne through the internet, or
offline through the use of CD-ROM or other facdsi such as radio, television and
telephony. Internet is a computer—based worldvinfi@rmation network (international
network of communications) in which computers ia Wide Area Network (WAN) talk
to each other. Osakwe (2016) also note that eilegrencompasses learning at all
levels, both formal and non-formal that uses aormftion network, the internet, an
intranet (LAN) or extranet (WAN), whether wholly an part, for course delivery,
interaction, evaluation and facilitation.

This idea is supported by Salawudeen (2010) whdagxthat e-learning uses
network technologies to create, deliver and fad#itearning anytime and anywhere. In
support of the idea above, Reese (2015) notdhbatpplications that form part of these
online services include:- web pages, email, mesbageds and discussion forums, texts
and video conferencing, shared diaries, online atoaieas, as well as assessment,
management and tracking tools. Present time bradgays new information and
communication technologies (ICT). Information Guanication Technology (ICT)
according to Shaviunna (2001) is all the digitathteologies including computers,
scanners, printer, telephone, internet, Digitaelitd System (DSS), pocket snitching,
fiber optic cables, laserdisc, microwaves, multdime systems for collection,
processing, dissemination of information all ove torld. This idea was supported by
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Rechmond in Nwana (2015) who observes that thera ggreat lack between the
curriculum and ICT and that there are three majeasthat technology can influence
learning, including:

D Presentation, demonstration and the implementatfotata using productivity
tools;

(2) Use of curriculum-specific applications such asoadional games, drills and
practice, simulations, tutorials, virtual laborator visualization and graphics,
representation of abstract concepts, music componsnd expert systems;

3) Use of information and resources on CD ROM, onéneyclopedia, interactive
maps and atlases, electronic journals and otherarfes.

Chemistry is a practical oriented discipline of esge. Chemistry is a universal
discipline. The universality of chemistry can bersé&om the principle of science which
is fundamental to scientific progress that embofliesdom of movement, association,
expression and communication for scientists, ad asl equitable access to data,
information and research materials, (http.//cencagdarticle). Universality of science
teaching of chemistry constitutes a key componémhigher education in all developed
and developing countries. The universality of itdject matter also ensures that a
course in chemistry motivates cognitive developmantl problems-solving skills.
Nworgu (2004) opines that to effectively utilizeethctivities-oriented and participatory
methods in teaching secondary school chemistryinegjthat chemistry teachers will be
prepared professionally and committed to the radbm of sound and functional
learning outcomes. Functional learning in the praan of chemistry teachers for
teaching in senior secondary school is an importanticular component at the higher
level of education. Also, Muoneke (2013) obserbed themistry education is an active
area of research with both the discipline of chémyiand education, she further master
focusing on learning and teaching of chemistrydho®ls, colleges and universities of
education. One of the goals of chemistry educat#omo help the students acquire
cognitive development and problem solving skillsischkhmay not have been achieved
due to the inability to utilize effectively and pibgely these e-learning materials which
may stand in the way of effective application ofearning and good performance
among chemistry students.

ICT development is progressing even in the educaffcience Education in
Particular). The National Policy on Education andjdi Reforms and Innovation (2012)
stipulates that “Teacher Education shall continoetake cognizance of changes in
methodology and in the curriculum”. It further netthat teachers shall be regularly
exposed to innovations in their profession. Natlo@ommission for Colleges of
Education (2011) accords the idea by saying thatdhality of teachers in public
schools is directly tied to the quality of educatand training they receive in the teacher
preparation programmes. This is to enable us campeglobal economy that needs
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public education to produce graduates with the kedge and skills that can contribute
positively to the country’s overall economic deyettent.

To achieve these laudable objectives the NCCE (ROdipulates the
performance expectations of science lecturers’'niistey lecturers in particular) in all
Colleges of Education in Nigeria. These perforngaexpectations include two attribute
standards that describe the Level of ICT that sgdracher educators should aspire to
incorporate into their instructions. The firstrifiitite incorporates basic ICT knowledge
that Science Teacher Educators should aspire twgocate into their instructions. The
second attribute challenges science teacher edsdatdncrease their ICT skills and
engage in creative applications in ICT instruction.

However on the importance of e-learning in chemistlucation programmes,
Bergmam and Sams (2014) advocate that the utdizaif mobile learning devices can
avail the chemistry students the opportunity of mgkuse of the various information
and interactive functions in the internet to unteti®eir creativity, construct knowledge
and strengthen self-directed learning so as torbedong-life learners with 24century
perspective and competency in information literaldyey further note that students are
expected to develop understanding of various emparial techniques and chemical
analysis through different learning and teachingivaies other than real-time
demonstration and hands-on experience in prack&ssons, instruction in mode of
multimedia can also serve as a useful tool to fanike chemistry students with the
experimental techniques and methods.

The researchers are hoping that this would alsd teaprogress not only in
chemistry education programme but in the othersaoédauman endeavours. The paper
seeks to: determine the extent of utilization déa&mning facilitates in the colleges of
education; ascertain the challenges affecting pg@ication of e-learning in chemistry
education programme in college of education; atehtify the possibility of improving
the application of e-learning in chemistry edugawogramme in colleges of education.

The Origin of E-learning in Nigeria

The development of e-learning in Nigeria accordimgdsakwe (2008) can be
traced back to the development of telecommunicatibich began in 1886 where e-
cable connections was established by the colonidtens between Lagos and the
colonial office in London to transmit informatioma receive feedback. Ayadi (2007),
notes that around 1893 all government officers agds were provided with telephone
services for easy communication and later othesmdrthe country were-provided with
telephone services.

Ajadi (2008) and Nwana (2015) other authors furtsteessed that in Nigerian
schools, the commonest type of e-learning adoptesiiovform of lecture notes on CD-
ROM which can be played when the learners deditajor initiatives in Nigeria include
the phased availability of airless network serviaed other supporting facilities for all
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Federal & State Government Institutions. For eXasigExamination in general studies
courses are now written with Computers Based TeBT§. Also, the availability of e-
learning facilitates in tertiary institutions undére Direct Subsidy Scheme (DSS) in
order to facilitate more diversified teaching aedrhing in schools.

Statement of the Problem

The chemistry students in colleges of educationnatevery technologically confident,

and therefore need much technological support, #reynot used to the e-learning
culture which makes the requirements for inter@gtiypresence and support extremely
important. The current economic recession thoudggedl to be a global problem is
more felt in developing countries, Nigeria inclusivThe economic recession has
affected the provision of e-learning facilities anlleges of education. The inability to

utilize effectively and positively these e-learnifarilities may stand in the way of

application of e-learning and good performance agraremistry students.

Broad Purpose

The main purpose of this study is to examine thentbtry lecturers and students
utilization of e-learning facilities towards theathing and learning of chemistry in
college of education with a view to highlightingns® challenges and increased
possibilities of applying e-learning chemistry ealimen programme in colleges of
education.

Specific Purposes

Hence, the present paper seeks to:

- determine the extent the available e-learning ifasl are currently used by
chemistry lecturers and students in colleges otaiilon;

- highlight the challenges that hinder effective &milon of e-learning in
colleges of education,;

- recommend the possibilities of improving the apglien of e-learning in
chemistry education programme in colleges of edoicat

Research Questions

In order to achieve these aims, the following aesle questions will be answered:

1) To what extent are the available e-learning faeglicurrently used by chemistry
lecturers and students in colleges of education?

2) What are the challenges that affect the applicatibe-learning in chemistry
education programme in colleges of education?

3) What are the possibilities for improving the apalion of e-learning in
chemistry education programme in colleges of edoicat
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Literature Review

According to Gokah, Gupta and Ndiweni (2015) e#e® in tertiary education is a
specific method to study a course programme ofystutere students rarely attend face
to face for on-campus access to educational fasilibtecause they study on-line. They
noted that e-learning is therefore a term forygles of technology based learning where
technology is used to support the learning proceSehrum in Gokah, Gupta and
Ndiweni (2015) also added that this process ofliegris rapidly becoming a worldwide
education trend as it allows global competitivens$§lourish. Previously determined
issues are revised as follows:

Importance of e-learning: The drift or shift in teaching and learning arfe trapid
development in modern technology is important ta understand that education can
be transmitted from the traditional method to theeteonic world with little adaptation.
The main purpose of e-learning is to transform ¢fd methods and approaches to
curriculum implementation and not to silence theiculum or to erase the contents of
the curriculum (Stofkora and Laukanova, 2017). Timsthod of teaching provides
lecturers (Chemistry Lecturers in particular) witie tools to encourage study to expand
their horizons through access to the internet agdadl technology. E-learning also
gives students the opportunity to interact and gagaach other and sharing learning
experiences. Besides these, the process has foopld aise as it is implemented to
support and increase the quality and efficiencyhef educational process by (Stofkora
and Laukanova, 2017).

E-learning has also been used as a complementclaisaic education or is gradually
replacing the traditional ways of learning, in fblowing ways as observed by Numan,
Rahman and Sadat (2011):

" New and modern opportunities arise for the acqarsiof knowledge.
" Transferring of study materials from the materahis into electronic forms.
" Communication with teachers occurs increasinglpugh electronic message,

creates electronic course.

E-learning is an area of disseminating and retgvinformation that students and
lecturers cannot do without as long as they wariveoin this age of information and
communication technology.

Challenges of e-learning: Several factors have been found to account fochiadlenges

of application of e-learning in accordance with roisry lecturers, students and
computer technology staff in chemistry educatioogpgemme. Al-Azawer, Parslow and
Lundgvist (2016) identified these challenges imteemal or internal factors. External
factors according to Al-Azawer, Parslow and Lundgvare related to educational
institutions or current circumstances. On the ollaard, internal factors are associated to
intrinsic features, such as lack of awareness ratidin and interest. Lecturers and
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student responses in considering ICT and e-legrilliteracy to be hindering the
effective application of e-learning, followed lackproper strategies to foster e-learning
was also included as a hindrance to applicatioedoication programme. It can be seen
that the work cited that a lot of factors couldrbsponsible for chemistry lecturers and
students hindrances to application of e-learningchiemistry education programme.
Other literature also found that lack of finan@apport is one of the main obstacles that
affects e-learning implementation (Khan, Hassan l&nt&nt, 2012). These could be
ascribed to the high maintenance cost and infliibio be adapted to a college of
education’s specific needs (Sife, Lwoga & Sang&,720

Annika (2015) also in his study pointed out sevesjamchallenges for e-learning in
higher education, e-learning challenges associatith student support, flexibility,
teaching and learning activities, access, acadeantidence, localization and altitudes.
This set of factors is applied to Colleges of Ediacacase for the purpose of examining
the most challenging factors in a developing coutike Nigeria where ICT has been
introduced and e-learning courses are still verg.ra

Theoretical Review

The theoretical framework for this study is assmalawith skinner’s total
education plan when he developed teaching machimeése 1950s and Vygostky’'s
social constructivism. In skinners theory, the psxinvolved identifying objectives,
arranging subject matter into logical sequencespaning and testing instructional
programmes, and then implementing, testing andsirgyithem. Skinner shifted the
emphasis in education away from the teacher’s ptaBen of information toward the
learner’s behavior and, especially, reinforcemefttlat behavior. His teaching
machines provided programmed instruction, whicbvedid students to proceed through
lessons by small steps, at their own space, foligwin orderly sequence, and receiving
immediate reinforcement for every correct resposenner’'s work on using teaching
machines can also be provided in computer systdacilitating individualized learning
(Rechmond, 2007).

Vygostky’s social constructionism is based on tekeb that people learn best
when they are engaged in a social process of emtisty an artifact for others (Cole and
Foster, 2008). E-learning contents are designdédd a learner through the content,
providing a wide ever-increasing set of interactioexperiences, assessments, and
simulations. E-learning instructions are built arducollaboration. It is interactive in
nature. It can be studied alone or by collaboratiwith others. It assumes that
knowledge (as meaning and understanding) is spaahstructed. Learning takes place
through conversations about content and groundéstaiction about problems and
actions. Advocate of social learning claim that ohthe best ways to learn something is
to teach it to others.
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However, an increasing array of tools calls for@aper integration of e-learning
instructions in the curriculum of colleges of edimain Nigeria. The essential purpose
is to employ modern computer technology to helpvesgbroblems in the area of
challenges arising from the population boom, thmmexity of chemistry information
to be taught and learned, the need for computezdaithemistry and shortage of
experienced lecturers in the area of chemical i@acin educational programmes
therefore, it is very pertinent to provide lectgrarith up-to-date information on variety
of e-learning tools and instructions on the propee of them in teaching chemistry in
colleges of education and other tertiary institasi@f learning (Elameer & Idrug010).
Since the world is globally changing technologigalho longer chemistry-teacher
centered. It is highly important that chemistrytleers should employ the modern way
of handling chemistry especially in the use of catep chemistry software like digital
storytelling presentation. This is also applicabléecturers and students of chemistry.

Methodology

Descriptive survey research design was adoptedhier study to assess the
opinions of the chemistry lecturers, students aachputer technology staff on the
challenges and possibilities for the applicationedéarning in chemistry education in
tertiary institutions in Nigeria. Descriptive resela design according to Fraenkel and
Wallen in Al-Azawei, Parslow and Lundquist (201® defined ‘as research that
attempts to describe existing conditions withoutalgzing relationships among
variables’. Hence, we choose descriptive reseaedigd because the findings of this
method can be generalized to the entire populaifothe sample is representative
(Tarsus, Gichoya and Muumbo, 2015). The study veaslected in all the colleges of
education in the south-south geopolitical zone tbfier the chemistry education,
component of science education. The tertiary wstih comprised of F.C.E Obudu in
the area of study. The sample of the study was m@def 60 final year students, 6
lecturers, and 3 computer technology staff in tistitution.
The entire population of 69 was studied becauseag manageable. The structured
guestionnaires consisting of 7, 21, and 20 (48nstavere used to elicit information
from the respondents on a four point linkert sc@ilee questionnaire was subjected to
face validation by experts, from the departmentcbemistry education and the
department of measurement and evaluation, Fedetdge of Education, Obudu. The
instruments for data collection titled;

1) Chemistry Lecturers’ Information on the UtilizationChallenges and
Possibilities of E-learning Questionnaire (CLIUCPEQ
2) Chemistry Students’ Information on the Utilizatiafi Available E-learning

facilities Questionnaire (CSIUAEFQ); and
3) Computer Technology Staff Information on the Chadles and Possibilities of
E-learning Questionnaire (CTSICPEQ).
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The reliabilities of the instruments were deterrdinising the Pearson Product moment
correlation which yielded coefficients of 0.82, ®.&nd 0.86 were obtained. This
showed that the instruments were reliable for dati@ction.

Procedure for Data Collection

Data collection methods included three of the qaestires that were distributed to be
filled in by chemistry lecturers, chemistry studeahd computer technology staff:

(a) Chemistry Lecturers questionnaire consisted ofgauts:- The

(b) first one identified some general information o€ tparticipants, whereas the
second part comprised of items which sought inféienaon the utilization, challenges
and possibilities of application of e-learning ihemistry education programme in
colleges of education.

(© Chemistry Students’ questionnaire consisted of ggniformation of the
students, whereas the second part was where tlienssuwere asked to provide
information on the utilization of e-learning in chistry education programme. All the
students have experienced e-learning for approeimane year.

(d) Computer Technology Staff consisted of personabrmftion and section B
consisted of items which sought information on lgrales and possibilities of
application of e-learning in colleges of education.

The researchers personally administered the questices to the respondents and
collected on the spot. The 69 copies of completeelstionnaire were used for data
analysis.

Method of Data Analysis

Means were used to answer the three research apgesiihe items that have means
from 2.50 to 3.49 were considered highly appropr@t high extent, 1.50 to 2.49 were
considered appropriate but not highly or less exemd 0.5 to 1.49 were not appropriate
or no extent.

Results
Table 1: Mean Responses of Chemistry Lecturers om¢ Utilization of Available E-
learning Facilities (N=6)

S/IN  Utilization of the available e-learning facilites Mean Decision
1. Lecturers’ link their students directly to ordinesources 1.25 LE

2. Lecturers’ liaise with library staff 1.36 LE

3. Lecturers’ find out suitable online resourcesotiyh putting key 2.56 HE

words into search engines
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Lecturers’ use the available -learning facilities; 1.30 NE
3. Online/internet computers 2.57 HE
5. Off-line/ordinary computers 2.00 LE
6 Telephone/wireless applications 1.20 NE
7 Ready-made courseware CD ROM, etc.

Key:

HE=High extent
LE=Low extent
NE=No extent

Table 1 shows that out of the 7 items listed onligePns recorded high extent in the
utilization of available e-learning facilities inhemistry education programme in
colleges of education. The mean of 1.20 to 1.36 ialdicates that there is low extent on
the utilization of e-learning facilities. Then, timeean of 2.57 on the utilization of e-
learning facilities indicates high extent of offidi/ordinary computers in the teaching
and learning of chemistry education in the collegfesducation.

Table 2: Mean Responses of Chemistry Students on the Utilidian of Available E-
learning Facilities (N=60)

S/ Utilization of e-learning facilities MEAN  DECISION

N

1. Students use the essential tools (study guices 4.08 NA
curricula) in learning chemistry through online.

2. Students need to be filled with the huge gap 8f00 HA

information and support from ICT as a positive
resource for students.

3. Students use Ready-Made courseware; CD-ROM25 NA
flash drive, word processor and email programmes

4, Chemistry students’ need descriptive instructior?2.58 HA
about every activity in the application of e-leagpi

5. Students are allowed to learn at self-pace abthé 0.14 NA
their assignment through online.

6. Students are allowed to make use of scanneggaldi 1.08 NA
projectors and printers.

7. Instructors’ attitude towards interactive leagiand 1.02 NA
teaching via e-learning knowledge is friendly.

8. College support e-learning activities. 0.14 NA

9. Computers with internet facilities are made e 0.25 NA
in your department in form of laboratories.

10. The use of email, websites and offline computer 0.55 NA
encouraged in your department.

Key

HA=Highly Appropriate
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NA=Not Appropriate

From table 2, it is envisaged that out of ten itelissed only 2 showed highly
appropriate, while eight items showed not apprégran the utilization of available e-
learning facilities for chemistry education programin colleges of education.

Table 3: Mean Responses of Chemistry Lecturers on the Chatiges of Application
of E-learning in Chemistry Education Programme(N=6)

S/N Challenges MEAN DECISION
1 Lack of suitable online materials 3.39 HE

2 The impermanence of web-sites 3.41 HE

3 Students’ poor information seeking and evaluasikitis 3.51 HE

4 Lack of College’s library resources and e-libeari 3.55 HE

5 Frequent electricity shortage 3.97 HE

6 Lack of ICT and E-learning literacy 3.39 HE

7 Insufficient financial support 3.41 HE

8 Lack of ease on campus internet access and gumbor2.50 HE

technical staff
The activities that affect students’ performance inusing e-
learning facilities:

9 Lack of level of collaboration and interactiortiwpeers. 2.50 HE
10 Lack of appropriate e-learning course contedtsiructure. 3.50 HE
11 Lack of awareness, interest, and motivation 3.20 HE
Key:

HE=High Extent

Table 3 shows that in the application of e-learnamgmistry lecturers and students
encounter challenges such as technical, power alertstorage facilities, e-learning

course content and structure, insufficient fundareness and the manipulation of both
e-learning tools and chemistry education progranirhe.respondents show high extent
that items 12, 11 and 10 with mean 3.97, 3.55 ab#l Rspectively, are challenges that
affect the application of e-learning in chemistdueation in the colleges of education.

The highest mean of 3.97 on frequent electricityrgtye shows that all the respondents
were close in their agreement that all the iterstedi are challenges that affect the
application of e-learning in chemistry educatioagmamme in the colleges of education.
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Table 4. Mean Responses of Computer Technology Stabn the Challenges of
Application of E-learning in the College (N=3)

SIN Challenges MEAN DECISION
1. Insufficient power supply 3.92 HE

2. Inadequate e-learning facilities and infrastuues. 3.50 HE

3. Maintenance of computer systems 2.52 HE

4, Insufficient fund to procure computer facilities 3.45 HE

5. Dissemination routes: poor staff developmer®80 HE

presentations at learning and teaching events.
6. Delay in reviewing and updating of the curriculu ~ 3.00 HE
7. Computer technologists often encounter hostili.60 HE

from lecturers.

8. Inadequate time allocated for e-learning relateti80 HE
instructions, training and practice

9. Poor perception and conservative attitudes 8f50 HE
lecturers on the use of e-learning in instructional
delivery

10. Computer technology staff provide informatidalls 1.52 LE
session offered at various stages of the chemistry
students’ NCE career

Key

HE= High Extent

LE=Less Extent

Table 4 indicates that computer technology stadffacing challenges on the application
of e-learning facilities in education especiallydnemistry education programme. This
can be ascertain from the high extent of the itdrosn numbers 1 to 9 on the
guestionnaire and the provision of information Iskdession showed less extent, which
shows that the computer technology staff are ngaged in the application of e-
learning facilities in the colleges of education.
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Table 5: Mean Responses of Possibilities of Improving Applation of E-learning in
Chemistry Education Programme

Chemistry Computer
Lecturers Technology Staff
S/ Possibilities of Application of E-learning MEA DECISI MEAN DECIS
N N ON ION
19 Provision of regular lights 3.97 SA 3.94 SA
20 Provisions of computers with internet facilities irB.75 SA 3.50 SA
department inform of laboratories
21 Training of lecturers and staff on the use of ation 3.88 SA 3.52 SA

software e.g word processors, and communication
applications e.g email programmes and internet beosv

22 Allocation of funds from the federal and state gomeent 3.45 A 3.90 SA
. for purchasing of e-learning facilities
23 Subsiding from the government to the lecturers staff 3.92 SA 3.75 SA
. for possession of individual laptops with internet
connectivity.
24 Re-engineering the security standards of collegés 258 SA 3.61 SA
. education
25 Encouraging and supporting lecturers financially t8.50 SA 3.21 A
participate in e-learning based professional deraknt
programmes.
26 Reviewing and updating curriculum with currenB.88 SA 3.90 SA
. developments in e-learning
27 Increasing the time allocated for e-learning practi 3.35 A 3.75 SA
28 Periodic organization of workshops, seminars arRi77 SA 3.65 SA
. conferences on e-learning for lecturers and stsdent
Key
SA= Strongly agree
A= Agree

The data presented in table 5 above shows thatréspondents) (chemistry lecturers)
strongly agree that items from 19 to 28 with theamd.35 to 3.97 respectively are
possibilities of application of e-learning in chatny education in colleges of education.
This implies that all the respondents were closthéir responses about those items that
are possibilities for application of e-learningcimemistry education.

Discussion of Results

The result of this study indicates that most of themistry lecturers do not
extensively utilize e-learning facilities in chemnjs education programmes. However,
online resources, telephone/wireless applicatiord @tf-line/ordinary computers like
discs, USBs and CDs were of high extent showing these e-learning tools were
utilize most times in colleges of education. Theemsive utilization of the e-learning
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tools might be because of the non-availabilityted €-learning facilities, the chemistry
educators’ apathy on the use of e-learning in tiegichings as well as the incompetency
of the lecturers and students. This is in-line wWilvaokolo (2010) that most chemistry
educators do not utilize e-learning in teaching adning because they do not have the
needed skills and dearth of the e-learning faeditio use. Also Deshmukhi , Forawal
and Jasual (2010) note that online teaching anthilea can contribute to a good
learning science environment and can bring aboodgscience education standards
through proper designing and effective utilizatartechnology.

Research question 2 seeks to find out the chaleafjapplication of e-learning
in chemistry education programme. From the reutihioed, it is evidenced that all the
chemistry lecturers and computer technology stedf @ the opinion that e-learning
facilities and the equipment are not adequatelylava. Many challenges as revealed
by the findings are affecting the utilization oflearning in chemistry education in
colleges of education. The challenges include: éngadte e-learning facilities, the
impermanence of websites, lack of college libragources, high cost of acquisition of
maintenance of e-learning facilities, shortage -¢éagning skilled chemistry lecturers
and instructors, and inadequate funding of chemistiucation. Other challenges are:
insufficient power supply, poor dissemination r@jteencountering hostility from
lecturers to computer technologists, inadequate tatiocated for e-learning related
instructions, training and practice, and lack afeintive to the chemistry lecturers. The
result of the study also indicated that haphazatdgration of e-learning with the
curriculum as well as delay in curriculum updatel aeview is among the challenges
hindering the utilization of e-learning facilities chemistry education programme in
colleges of education. The response of lack ofrtieeh support to address issues that
chemistry lecturers and students may face is ia lWith findings of studies which
pointed out that insufficient technical supporti&ey challenge to fostering e-learning,
(Al-Shboul, 2013; Sife, Wonga & Sanga, 2007; andl&mp, Suleman & Marsden,
2011).

Research question 3 reveals many possibilities remfg the application of e-
learning facilities in chemistry education in cgés of education. The possibilities
include: provision of regular lights, computershwiiternet facility, training of lecturers
and staff on the use of application software, allimn of funds from the federal and
state government for purchasing of e-learning iteesl subsiding from the government
to the lecturers and staff for possession of imtlial laptops with internet connectivity,
re-engineering the security standards of collegéseducation, encouraging and
supporting teachers financially to participate Hle@ning based profession development
programmes, reviewing and updating curriculum witlrrent developments in e-
learning, increasing the time allocated for e-leaymractice, periodic organization of
workshops, seminar and conferences on e-learninge@urers and students. Brophy
(2001), for example found that computer technolsgmave long called for the role of
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information skills training to students to be giventhem and resourced accordingly.
This view is in line with Numan, Rahman and Sadgfill), who advocate that the
success of e-learning would be depended on howpdtliey makers are aware of the
problems, needs, attitudes and characteristichaif tearners, (Numan, Rahman and
Sadrat, 2011). The possibilities of improving apalion of e-learning could be seen
from the words of Derounin, Fritzche, & Sales (20@&t e-learning is an adequate
technology to merge effective educational theodagopposed to solely using it as an
information delivery agent. This could also beihttred to the fact that such theories is
the multimedia principles theory which anchor oerlaing graphics and texts in e-
learning content rather than mere text only.

Conclusion

The application of e-learning in chemistry eduaatiprogrammes in colleges of
education is of paramount significance in the eatinodevelopment of Nigeria,
especially for the attainment of the country’s esi20:2020.Unfortunately, colleges of
education in Nigeria do not extensively utilizeeaiining in the implementation of
chemistry education programmes because of manyeadgalk. The challenges include:
Inadequate e-learning facilities, the impermaneonfcevebsites, lack of college library
resources, high cost of acquisition of maintenasfae-learning facilities, shortage of e-
learning skilled chemistry lecturers and instrust@nd inadequate funding of chemistry
education programmes. Other challenges are: imsiiti power supply, poor
dissemination routes, encountering hostility frometlirers to computer technologists,
inadequate time allocated for e-learning relatesdrirctions, training and practice, and
lack of incentive to the chemistry lecturers. Theaarchers recommend that decision-
makers, government and e-learning administratoosildhexert great effort to address
the issue of challenges faced by chemistry lecturgiemistry students, and computer
technology staff in the application of e-learnimgyahemistry education in colleges of
education in Nigeria.

Recommendations

Based on the findings and conclusions drawn from $tudy, it proffers some
recommendations that can be followed in order tdillfuhe implementation of e-
learning in chemistry education programmes in galteof education in Nigeria.

1. There should be a systematic strategy to be folioteeimplement e-learning.
The researchers highly recommend collaboration wiitier colleges that have achieved
advanced steps in e-learning application.

2. There should be budget for establishing an intedgratlearning infrastructures
and e-learning should be prioritized, as well d&phecessary requirements.
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3. Engaging professional computer technology staffiisital step in order to
maintain e-learning and support lecturers and siisdeso the quick support should be
provided to avoid user disruption.

4, Training and retraining programmes should be omghiso as to familiarize
chemistry lecturers and students with e-learningctionalities and improve their self-
confidence in using it.

5. Engaging chemistry lecturers and students is aetcstone of embracing e-
learning effectively. Incentives can be allocatedlécturers who widely and effectively
exploit e-learning features in their teaching apptes. According to Govindasamy
(2002), educational institutions can introduce ampgetition for best e-content
development. Chemistry students, on the other hzanlpe rewarded, for instance, with
extra marks, if they use e-learning effectively.

6. There is need of integrating e-learning theorieghie@ syllabus of teaching
methods of chemistry teacher educators. The rese@rcalso suggest including e-
learning use as another criterion in the yearlgssment method that is used to evaluate
teaching staff performance. This can encouragemieg application.
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