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Abstract 
 The application of e-learning integration initiatives have reached 
advanced stages in developed countries yet it is still in its early stage in 
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 
questionnaires 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. Structured 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 Technology (ICT), Chemistry 
Education Programme, Challenges and Possibilities of e-learning, Chemistry Lecturers 
and Chemistry Students.     
 
 

E-learning is defined as learning via electronic means such as the internet, 
video, audio or multimedia (June and Leong, 2006).  They opine that with globalization 
and technological advancement, e-learning has transformed the traditional mode of 
instruction in higher education.  They also note that it is apparent that the trend in higher 
education is to incorporate e-learning in the curriculum. E-Learning is also described  by  
Osakwe (2016) as encompassing all forms of electronically supported learning and 
teaching which are procedural in character and aim to effect the construction of 
knowledge with reference to individual experience, practice and knowledge of the 
learner. The personal understanding and perspectives of the author on e-learning was 
supported by Chandra (2005) as learning that occurs on-line through the internet, or 
offline through the use of CD-ROM or other facilities such as radio, television and 
telephony.  Internet is a computer–based worldwide information network (international 
network of communications) in which computers in the Wide Area Network (WAN) talk 
to each other.  Osakwe (2016) also note that e-learning encompasses learning at all 
levels, both formal and non-formal that uses an information network, the internet, an 
intranet (LAN) or extranet (WAN), whether wholly or in part, for course delivery, 
interaction, evaluation and facilitation.   

This idea is supported by Salawudeen (2010) who explains that e-learning uses 
network technologies to create, deliver and facilitate learning anytime and anywhere.  In 
support of the idea above, Reese (2015)  note that the applications that form part of these 
online services include:- web pages, email, message boards and discussion forums, texts 
and video conferencing, shared diaries, online social areas, as well as assessment, 
management and tracking tools. Present time brings always new information and 
communication technologies (ICT).   Information Communication Technology (ICT) 
according to Shaviunna (2001) is all the digital technologies including computers, 
scanners, printer, telephone, internet, Digital Satellite System (DSS), pocket snitching, 
fiber optic cables, laserdisc, microwaves, multi-media systems for collection, 
processing, dissemination of information all over the world. This idea was supported by 
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Rechmond in Nwana (2015) who observes that there is a great lack between the 
curriculum and ICT and that there are three major areas that technology can influence 
learning, including: 
 
(1) Presentation, demonstration and the implementation of data using productivity 
tools;  
(2) Use of curriculum-specific applications such as educational games, drills and 
practice, simulations, tutorials, virtual laboratory, visualization and graphics, 
representation of abstract concepts, music composition and expert systems; 
(3) Use of information and resources on CD ROM, online encyclopedia, interactive 
maps and atlases, electronic journals and other references. 
Chemistry is a practical oriented discipline of science. Chemistry is a universal 
discipline. The universality of chemistry can be seen from the principle of science which 
is fundamental to scientific progress that embodies freedom of movement, association, 
expression and communication for scientists, as well as equitable access to data, 
information and research materials, (http.//cen.ass.org./article). Universality of science 
teaching of chemistry constitutes a key component of higher education in all developed 
and developing countries. The universality of its subject matter also ensures that a 
course in chemistry motivates cognitive development and problems-solving skills. 
Nworgu (2004) opines that to effectively utilize the activities-oriented and participatory 
methods in teaching secondary school chemistry requires that chemistry teachers will be 
prepared professionally and committed to the realization of sound and functional 
learning outcomes. Functional learning in the preparation of chemistry teachers for 
teaching in senior secondary school is an important curricular component at the higher 
level of education. Also, Muoneke (2013) observes that chemistry education is an active 
area of research with both the discipline of chemistry and education, she further master 
focusing on learning and teaching of chemistry in schools, colleges and universities of 
education. One of the goals of chemistry education is to help the students acquire 
cognitive development and problem solving skills which may not have been achieved 
due to the inability to utilize effectively and positively these e-learning materials which 
may stand in the way of effective application of e-learning and good performance 
among chemistry students.   

ICT development is progressing even in the education (Science Education in 
Particular). The National Policy on Education and Major Reforms and Innovation (2012) 
stipulates that “Teacher Education shall continue to take cognizance of changes in 
methodology and in the curriculum”. It further notes that teachers shall be regularly 
exposed to innovations in their profession.  National Commission for Colleges of 
Education (2011) accords the idea by saying that the quality of teachers in public 
schools is directly tied to the quality of education and training they receive in the teacher 
preparation programmes. This is to enable us compete in global economy that needs 
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public education to produce graduates with the knowledge and skills that can contribute 
positively to the country’s overall economic development.  

To achieve these laudable objectives the NCCE (2010) stipulates the 
performance expectations of science lecturers’ (chemistry lecturers in particular) in all 
Colleges of Education in Nigeria.  These performance expectations include two attribute 
standards that describe the Level of ICT that science teacher educators should aspire to 
incorporate into their instructions.  The first attribute incorporates basic ICT knowledge 
that Science Teacher Educators should aspire to incorporate into their instructions.  The 
second attribute challenges science teacher educators to increase their ICT skills and 
engage in creative applications in ICT instruction.  

However on the importance of e-learning in chemistry education programmes, 
Bergmam and Sams (2014) advocate that the utilization of mobile learning devices can 
avail the chemistry students the opportunity of making use of the various information 
and interactive functions in the internet to unleash their creativity, construct knowledge 
and strengthen self-directed learning so as to become long-life learners with 21st century 
perspective and competency in information literacy. They further note that students are 
expected to develop understanding of various experimental techniques and chemical 
analysis through different learning and teaching activities other than real-time 
demonstration and hands-on experience in practical lessons, instruction in mode of 
multimedia can also serve as a useful tool to familiarize chemistry students with the 
experimental techniques and methods.  

The researchers are hoping that this would also lead to progress not only in 
chemistry education programme but in the other areas of human endeavours.  The paper 
seeks to: determine the extent of utilization of e-learning facilitates in the colleges of 
education; ascertain the challenges affecting the application of e-learning in chemistry 
education programme in college of education; and, identify the possibility of improving 
the application of e-learning in chemistry education programme in colleges of education.  
 
The Origin of E-learning in Nigeria  

The development of e-learning in Nigeria according to Osakwe (2008) can be 
traced back to the development of telecommunication which began in 1886 where e-
cable connections was established by the colonial masters between Lagos and the 
colonial office in London to transmit information and receive feedback. Ayadi (2007), 
notes that around 1893 all government officers in Lagos were provided with telephone 
services for easy communication and later other parts of the country were-provided with 
telephone services. 

Ajadi (2008) and Nwana (2015) other authors further stressed that in Nigerian 
schools, the commonest type of e-learning adopted was in form of lecture notes on CD-
ROM which can be played when the learners desire.  Major initiatives in Nigeria include 
the phased availability of airless network services and other supporting facilities for all 

Pristine 



155 

 

 

Journal of Pristine, Volume 15 No. 1, July, 2019. ISSN 2250 - 9593 

Federal & State Government Institutions.  For examples; Examination in general studies 
courses are now written with Computers Based Test (CBT). Also, the availability of e-
learning facilitates in tertiary institutions under the Direct Subsidy Scheme (DSS) in 
order to facilitate more diversified teaching and learning in schools.   
 
Statement of the Problem  
The chemistry students in colleges of education are not very technologically confident, 
and therefore need much technological support, they are not used to the e-learning 
culture which makes the requirements for interactivity, presence and support extremely 
important. The current economic recession though alleged to be a global problem is 
more felt in developing countries, Nigeria inclusive. The economic recession has 
affected the provision of e-learning facilities in colleges of education. The inability to 
utilize effectively and positively these e-learning facilities may stand in the way of 
application of e-learning and good performance among chemistry students. 
 
Broad Purpose 
The main purpose of this study is to examine the chemistry lecturers and students 
utilization of e-learning facilities towards the teaching and learning of chemistry in 
college of education with a view to highlighting some challenges and increased 
possibilities of applying e-learning chemistry education programme in colleges of 
education.  
 
Specific Purposes 
Hence, the present paper seeks to: 
- determine the extent the available e-learning facilities are currently used by 
chemistry lecturers and students in colleges of education; 
- highlight the challenges that hinder effective application of e-learning in 
colleges of education,; 
- recommend the possibilities of improving the application of e-learning in 
chemistry education programme in colleges of education.  
 
Research Questions 
 In order to achieve these aims, the following research questions will be answered: 
1) To what extent are the available e-learning facilities currently used by chemistry 
lecturers and students in colleges of education? 
2) What are the challenges that affect the application of e-learning in chemistry 
education programme in colleges of education? 
3) What are the possibilities for improving the application of e-learning in 
chemistry education programme in colleges of education?  
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Literature Review  
According to Gokah, Gupta and Ndiweni (2015)  e-learning in tertiary education is a 
specific method to study a course programme of study where students rarely attend face 
to face for on-campus access to educational facilities because they study on-line. They 
noted that e-learning is therefore a term for all types of technology based learning where 
technology is used to support the learning process.  Schrum in Gokah, Gupta and 
Ndiweni (2015) also added that this process of learning is rapidly becoming a worldwide 
education trend as it allows global competitiveness to flourish. Previously determined 
issues are revised as follows: 
 
Importance of e-learning: The drift or shift in teaching and learning and the rapid 
development in modern technology is important for us to understand that education can 
be transmitted from the traditional method to the electronic world with little adaptation.  
The main purpose of   e-learning is to transform the old methods and approaches to 
curriculum implementation and not to silence the curriculum or to erase the contents of 
the curriculum (Stofkora and Laukanova, 2017). This method of teaching provides 
lecturers (Chemistry Lecturers in particular) with the tools to encourage study to expand 
their horizons through access to the internet and digital technology. E-learning also 
gives students the opportunity to interact and engages each other and sharing learning 
experiences. Besides these, the process has found ample use as it is implemented to 
support and increase the quality and efficiency of the educational process by (Stofkora 
and Laukanova, 2017). 
E-learning has also been used as a complement of a classic education or is gradually 
replacing the traditional ways of learning, in the following ways as observed by Numan, 
Rahman and Sadat (2011):   
� New and modern opportunities arise for the acquisition  of knowledge. 
� Transferring of study materials from the material forms into electronic forms. 
� Communication with teachers occurs increasingly through electronic message, 
creates electronic course.  
E-learning is an area of disseminating and retrieving information that students and 
lecturers cannot do without as long as they want to live in this age of information and 
communication technology.   
 
Challenges of e-learning: Several factors have been found to account for the challenges 
of application of e-learning in accordance with chemistry lecturers, students and 
computer technology staff in chemistry education programme. Al-Azawer, Parslow and 
Lundqvist (2016) identified these challenges into external or internal factors.  External 
factors according to Al-Azawer, Parslow and Lundqvist are related to educational 
institutions or current circumstances. On the other hand, internal factors are associated to 
intrinsic features, such as lack of awareness motivation and interest.  Lecturers and 
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student responses in considering ICT  and e-learning illiteracy to be hindering the 
effective application of e-learning, followed lack of proper strategies to foster e-learning 
was also included as a hindrance to application of education programme. It can be seen 
that the work cited that a lot of factors could be responsible for chemistry lecturers and 
students hindrances to application of e-learning in chemistry education programme. 
Other literature also found that lack of financial support is one of the main obstacles that 
affects e-learning implementation (Khan, Hassan & Clement, 2012). These could be 
ascribed to the high maintenance cost and inflexibility to be adapted to a college of 
education’s specific needs (Sife, Lwoga & Sanga, 2007).  
Annika (2015) also in his study pointed out seven major challenges for e-learning in 
higher education, e-learning challenges association with student support, flexibility, 
teaching and learning activities, access, academic confidence, localization and altitudes.  
This set of factors is applied to Colleges of Education case for the purpose of examining 
the most challenging factors in a developing country like Nigeria where ICT has been 
introduced and e-learning courses are still very rare. 
 
Theoretical Review  

The theoretical framework for this study is associated with skinner’s total 
education plan when he developed teaching machines in the 1950s and Vygostky’s 
social constructivism. In skinners theory, the process involved identifying objectives, 
arranging subject matter into logical sequences, preparing and testing instructional 
programmes, and then implementing, testing and revising them. Skinner shifted the 
emphasis in education away from the teacher’s presentation of information toward the 
learner’s behavior and, especially, reinforcement of that behavior. His teaching 
machines provided programmed instruction, which allowed students to proceed through 
lessons by small steps, at their own space, following an orderly sequence, and receiving 
immediate reinforcement for every correct response. Skinner’s work on using teaching 
machines can also be provided in computer system in facilitating individualized learning 
(Rechmond, 2007). 

Vygostky’s social constructionism is based on the belief that people learn best 
when they are engaged in a social process of constructing an artifact for others (Cole and 
Foster, 2008). E-learning contents are designed to lead a learner through the content, 
providing a wide ever-increasing set of interactions, experiences, assessments, and 
simulations. E-learning instructions are built around collaboration. It is interactive in 
nature. It can be studied alone or by collaboration with others. It assumes that 
knowledge (as meaning and understanding) is socially constructed. Learning takes place 
through conversations about content and grounded interaction about problems and 
actions. Advocate of social learning claim that one of the best ways to learn something is 
to teach it to others. 
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However, an increasing array of tools calls for a proper integration of e-learning 
instructions in the curriculum of colleges of education in Nigeria. The essential purpose 
is to employ modern computer technology to help solve problems in the area of 
challenges arising from the population boom, the complexity of chemistry information 
to be taught and learned, the need for computer aided chemistry and shortage of 
experienced lecturers in the area of chemical reaction. In educational programmes 
therefore, it is very pertinent to provide lecturers with up-to-date information on variety 
of e-learning tools and instructions on the proper use of them in teaching chemistry in 
colleges of education and other tertiary institutions of learning (Elameer & Idrus, 2010). 
Since the world is globally changing technologically, no longer chemistry-teacher 
centered. It is highly important that chemistry lecturers should employ the modern way 
of handling chemistry especially in the use of computer chemistry software like digital 
storytelling presentation. This is also applicable to lecturers and students of chemistry. 
 
Methodology 

Descriptive survey research design was adopted for this study to assess the 
opinions of the chemistry lecturers, students and computer technology staff on the 
challenges and possibilities for the application of e-learning in chemistry education in 
tertiary institutions in Nigeria. Descriptive research design according to Fraenkel and 
Wallen in Al-Azawei, Parslow and Lundquist (2016) is defined ‘as research that 
attempts to describe existing conditions without analyzing relationships among 
variables’. Hence, we choose descriptive research design because the findings of this 
method can be generalized to the entire population, if the sample is representative 
(Tarsus, Gichoya and Muumbo, 2015). The study was conducted in all the colleges of 
education in the south-south geopolitical zone that offer the chemistry education, 
component of science education. The tertiary institution comprised of F.C.E Obudu in 
the area of study. The sample of the study was made up of 60 final year students, 6 
lecturers, and 3 computer technology staff in the institution. 
 The entire population of 69 was studied because it was manageable. The structured 
questionnaires consisting of 7, 21, and 20 (48) items were used to elicit information 
from the respondents on a four point linkert scale. The questionnaire was subjected to 
face validation by experts, from the department of chemistry education and the 
department of measurement and evaluation, Federal College of Education, Obudu. The 
instruments for data collection titled;  
1) Chemistry Lecturers’ Information on the Utilization, Challenges and 
Possibilities of E-learning Questionnaire (CLIUCPEQ): 
2) Chemistry Students’ Information on the Utilization of Available E-learning 
facilities Questionnaire (CSIUAEFQ); and  
3) Computer Technology Staff Information on the Challenges and Possibilities of 
E-learning Questionnaire (CTSICPEQ). 
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The reliabilities of the instruments were determined using the Pearson Product moment 
correlation which yielded coefficients of 0.82, 0.85 and 0.86 were obtained. This 
showed that the instruments were reliable for data collection. 
 
Procedure for Data Collection 
Data collection methods included three of the questionnaires that were distributed to be 
filled in by chemistry lecturers, chemistry students and computer technology staff: 
(a) Chemistry Lecturers questionnaire consisted of two parts:- The  
(b) first one identified some general information of the participants, whereas the 
second part comprised of items which sought information on the utilization, challenges 
and possibilities of application of e-learning in chemistry education programme in 
colleges of education. 
(c) Chemistry Students’ questionnaire consisted of general information of the 
students, whereas the second part was where the students were asked to provide 
information on the utilization of e-learning in chemistry education programme.  All the 
students have experienced e-learning for approximately one year. 
(d) Computer Technology Staff consisted of personal information and section B 
consisted of items which sought information on challenges and possibilities of 
application of e-learning in colleges of education.   
The researchers personally administered the questionnaires to the respondents and 
collected on the spot. The 69 copies of completed questionnaire were used for data 
analysis. 
 
Method of Data Analysis 
Means were used to answer the three research questions. The items that have means 
from 2.50 to 3.49 were considered highly appropriate or high extent, 1.50 to 2.49 were 
considered appropriate but not highly or less extent, and 0.5 to 1.49 were not appropriate 
or no extent. 
 
Results 
Table 1: Mean Responses of Chemistry Lecturers on the Utilization of Available E-
learning Facilities (N=6) 
S/N Utilization of the available e-learning facilities Mean Decision 

1. Lecturers’ link their students directly to online resources 1.25 LE 

2. Lecturers’ liaise with library staff 1.36 LE 
3. Lecturers’ find out suitable online resources through putting key 

words into search engines  
2.56 HE 
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 Lecturers’ use the available e-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 only 2 items recorded high extent in the 
utilization of available e-learning facilities in chemistry education programme in 
colleges of education. The mean of 1.20 to 1.36 also indicates that there is low extent on 
the utilization of e-learning facilities. Then, the mean of 2.57 on the utilization of e-
learning facilities indicates high extent of off-line/ordinary computers in the teaching 
and learning of chemistry education in the colleges of education. 
 
Table 2: Mean Responses of Chemistry Students on the Utilization of Available E-
learning Facilities (N=60) 
S/
N 

Utilization of e-learning facilities  MEAN DECISION  

1. Students use the essential tools (study guides and 
curricula) in learning chemistry through online. 

1.08 NA 

2. Students need to be filled with the huge gap of 
information and support from ICT as a positive 
resource for students.  

3.00 HA 

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

0.25 NA 

4. Chemistry students’ need descriptive instructions 
about every activity in the application of e-learning.  

2.58 HA 

5. Students are allowed to learn at self-pace and submit 
their assignment through online. 

0.14 NA 

6. Students are allowed to make use of scanners, digital 
projectors and printers. 

1.08 NA 

7. Instructors’ attitude towards interactive learning and 
teaching via e-learning knowledge is friendly. 

1.02 NA 

8. College support e-learning activities. 0.14 NA 
9. Computers with internet facilities are made available 

in your department in form of laboratories. 
0.25 NA 

10. The use of email, websites and offline computers is 
encouraged in your department. 

0.55 NA 

Key 
HA=Highly Appropriate 
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NA=Not Appropriate 
From table 2, it is envisaged that out of ten items listed only 2 showed highly 
appropriate, while eight items showed not appropriate on the utilization of available e-
learning facilities for chemistry education programme in colleges of education. 
 
Table 3: Mean Responses of Chemistry Lecturers on the Challenges 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 evaluation skills 3.51 HE 
4 Lack of College’s library resources and e-libraries 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 support of 

technical staff 
2.50 HE 

 The activities that affect students’ performance in using e-
learning facilities: 
 

  

9 Lack of level of collaboration and interaction with peers. 2.50 HE 
10 Lack of appropriate e-learning course content and structure.  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-learning chemistry lecturers and students 
encounter challenges such as technical, power shortage, storage facilities, e-learning 
course content and structure, insufficient fund, awareness and the manipulation of both 
e-learning tools and chemistry education programme. The respondents show high extent 
that items 12, 11 and 10 with mean 3.97, 3.55 and 3.51 respectively, are challenges that 
affect the application of e-learning in chemistry education in the colleges of education. 
The highest mean of 3.97 on frequent electricity shortage shows that all the respondents 
were close in their agreement that all the items listed are challenges that affect the 
application of e-learning in chemistry education programme in the colleges of education. 
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Table 4: Mean Responses of Computer Technology Staff on the Challenges of 
Application of E-learning in the College (N=3) 
S/N                            Challenges MEAN DECISION 
1. Insufficient power supply 3.92 HE 

2. Inadequate e-learning facilities and infrastructures. 
 

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 development 
presentations at learning and teaching events. 

3.80 HE 

6. Delay in reviewing and updating of the curriculum 3.00 HE 

7. Computer technologists often encounter hostility 
from lecturers. 
 

2.60 HE 

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

2.80 HE 

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

3.50 HE 

10. Computer technology staff provide information skills 
session offered at various stages of the chemistry 
students’ NCE career  

1.52 LE 

Key 
HE= High Extent 
LE=Less Extent 
Table 4 indicates that computer technology staff are facing challenges on the application 
of e-learning facilities in education especially in chemistry education programme. This 
can be ascertain from the high extent of the items from numbers 1 to 9 on the 
questionnaire and the provision of information skills session showed less extent, which 
shows that the computer technology staff are not engaged in the application of e-
learning facilities in the colleges of education. 
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Table 5: Mean Responses of Possibilities of Improving Application of E-learning in 
Chemistry Education Programme 
  Chemistry 

Lecturers 
Computer 
Technology Staff    

S/
N 

Possibilities of Application of E-learning MEA
N 

DECISI
ON 

MEAN DECIS
ION 

19
. 

Provision of regular lights 3.97 SA 3.94 SA 

20
. 

Provisions of computers with internet facilities in 
department inform of laboratories 

3.75 SA 3.50 SA 

21
. 

Training of lecturers and staff on the use of application 
software e.g word processors, and communication 
applications e.g email programmes and internet browsers.   

3.88 SA 3.52 SA 

22
. 

Allocation of funds from the federal and state government 
for purchasing of e-learning facilities 

3.45 A 3.90 SA 

23
. 

Subsiding from the government to the lecturers and staff 
for possession of individual laptops with internet 
connectivity. 

3.92 SA 3.75 SA 

24
. 

Re-engineering the security standards of colleges of 
education 

3.58 SA 3.61 SA 

25
. 

Encouraging and supporting lecturers financially to 
participate in e-learning based professional development 
programmes. 

3.50 SA 3.21 A 

26
. 

Reviewing and updating curriculum with current 
developments in e-learning 

3.88 SA 3.90 SA 

27
. 

Increasing the time allocated for e-learning practice. 3.35 A 3.75 SA 

28
. 

Periodic organization of workshops, seminars and 
conferences on e-learning for lecturers and students. 

3.77 SA 3.65 SA 

Key  
SA= Strongly agree 
A= Agree 
The data presented in table 5 above shows that the (respondents) (chemistry lecturers) 
strongly agree that items from 19 to 28 with the mean 3.35 to 3.97 respectively are 
possibilities of application of e-learning in chemistry education in colleges of education. 
This implies that all the respondents were close in their responses about those items that 
are possibilities for application of e-learning in chemistry education. 
 
Discussion of Results 

The result of this study indicates that most of the chemistry lecturers do not 
extensively utilize e-learning facilities in chemistry education programmes. However, 
online resources, telephone/wireless applications and off-line/ordinary computers like 
discs, USBs and CDs were of high extent showing that these e-learning tools were 
utilize most times in colleges of education. The intensive utilization of the e-learning 
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tools might be because of the non-availability of the e-learning facilities, the chemistry 
educators’ apathy on the use of e-learning in their teachings as well as the incompetency 
of the lecturers and students. This is in-line with Nwaokolo (2010) that most chemistry 
educators do not utilize e-learning in teaching and learning because they do not have the 
needed skills and dearth of the e-learning facilities to use. Also Deshmukhi , Forawal 
and Jasual (2010) note that online teaching and learning can contribute to a good 
learning  science environment and can bring about good science education standards 
through proper designing and effective utilization of technology.  

Research question 2 seeks to find out the challenges of application of e-learning 
in chemistry education programme. From the result obtained, it is evidenced that all the 
chemistry lecturers and computer technology staff are of the opinion that e-learning 
facilities and the equipment are not adequately available. Many challenges as revealed 
by the findings are affecting the utilization of e-learning in chemistry education in 
colleges of education. The challenges include: inadequate e-learning facilities, the 
impermanence of websites, lack of college library resources, high cost of acquisition of 
maintenance of e-learning facilities, shortage of e-learning skilled chemistry lecturers 
and instructors, and inadequate funding of chemistry education. Other challenges are: 
insufficient power supply, poor dissemination routes, encountering hostility from 
lecturers to computer technologists, inadequate time allocated for e-learning related 
instructions, training and practice, and lack of incentive to the chemistry lecturers. The 
result of the study also indicated that haphazard integration of e-learning with the 
curriculum as well as delay in curriculum update and review is among the challenges 
hindering the utilization of e-learning facilities in chemistry education programme in 
colleges of education. The response of lack of technical support to address issues that 
chemistry lecturers and students may face is in line with findings of studies which 
pointed out that insufficient technical support is a key challenge to fostering e-learning, 
(Al-Shboul, 2013; Sife, Wonga & Sanga, 2007; and Sselalinp, Suleman & Marsden, 
2011). 

Research question 3 reveals many possibilities enhancing the application of e-
learning facilities in chemistry education in colleges of education. The possibilities 
include: provision of regular lights, computers with internet facility, training of lecturers 
and staff on the use of application software, allocation of funds from the federal and 
state government for purchasing of e-learning facilities, subsiding from the government 
to the lecturers and staff for possession of individual laptops with internet connectivity, 
re-engineering the security standards of colleges of education, encouraging and 
supporting teachers financially to participate in e-learning based profession development 
programmes, reviewing and updating curriculum with current developments in e-
learning, increasing the time allocated for e-learning practice, periodic organization of 
workshops, seminar and conferences on e-learning for lecturers and students. Brophy 
(2001), for example found that computer technologists have long called for the role of 
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information skills training to students to be given to them and resourced accordingly. 
This view is in line with Numan, Rahman and Sadrat (2011), who advocate that the 
success of e-learning would be depended on how the policy makers are aware of the 
problems, needs, attitudes and characteristics of their learners, (Numan, Rahman and 
Sadrat, 2011). The possibilities of improving application of e-learning could be seen 
from the words of Derounin, Fritzche, & Sales (2008) that e-learning is an adequate 
technology to merge effective educational theories as opposed to solely using it as an 
information delivery agent. This could also be attributed to the fact that such theories is 
the multimedia principles theory which anchor on blending graphics and texts in e-
learning content rather than mere text only.  
 
Conclusion  
The application of e-learning in chemistry education programmes in colleges of 
education is of paramount significance in the economic development of Nigeria, 
especially for the attainment of the country’s vision 20:2020.Unfortunately, colleges of 
education in Nigeria do not extensively utilize e-learning in the implementation of 
chemistry education programmes because of many challenges. The challenges include: 
Inadequate e-learning facilities, the impermanence of websites, lack of college library 
resources, high cost of acquisition of maintenance of e-learning facilities, shortage of e-
learning skilled chemistry lecturers and instructors, and inadequate funding of chemistry 
education programmes. Other challenges are: insufficient power supply, poor 
dissemination routes, encountering hostility from lecturers to computer technologists, 
inadequate time allocated for e-learning related instructions, training and practice, and 
lack of incentive to the chemistry lecturers. The researchers recommend that decision-
makers, government and e-learning administrators should exert great effort to address 
the issue of challenges faced by chemistry lecturers, chemistry students, and computer 
technology staff in the application of e-learning in chemistry education in colleges of 
education in Nigeria. 
 
Recommendations  
Based on the findings and conclusions drawn from the study, it proffers some 
recommendations that can be followed in order to fulfill the implementation of e-
learning in chemistry education programmes in colleges of education in Nigeria.  
1. There should be a systematic strategy to be followed to implement e-learning. 
The researchers highly recommend collaboration with other colleges that have achieved 
advanced steps in e-learning application.  
2. There should be budget for establishing an integrated e-learning infrastructures 
and e-learning should be prioritized, as well as other necessary requirements.  
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3. Engaging professional computer technology staff is a vital step in order to 
maintain e-learning and support lecturers and students, so the quick support should be 
provided to avoid user disruption.  
4. Training and retraining programmes should be organized so as to familiarize 
chemistry lecturers and students with e-learning functionalities and improve their self-
confidence in using it.  
5. Engaging chemistry lecturers and students is a cornerstone of embracing e-
learning effectively. Incentives can be allocated for lecturers who widely and effectively 
exploit e-learning features in their teaching approaches. According to Govindasamy 
(2002), educational institutions can introduce a competition for best e-content 
development. Chemistry students, on the other hand, can be rewarded, for instance, with 
extra marks, if they use e-learning effectively.   
6. There is need of integrating e-learning theories in the syllabus of teaching 
methods of chemistry teacher educators. The researchers also suggest including e-
learning use as another criterion in the yearly assessment method that is used to evaluate 
teaching staff performance. This can encourage e-learning application.  
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