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Abstract 

E-teaching and e-learning are among the most 

educational challenges of the modern times in Africa. 

To be able to tackle the challenges, teachers need not 

just be computer literate, they also need to develop 

skills in integrating computer and other Information 

and Communication Technologies (ICTs) into their 

teaching and learning programs. This study 

investigated science educators’ use of e-learning 

facilities/tools in Nigerian Colleges of Education 

with respect to their subject specialization and 

gender. The survey involved 167 science educators in 

seven Colleges of Education in South-East Nigeria. 

Analysis of data was done using mean, standard 

deviation, t-test and ANOVA. The overall mean 

rating of male and female educators’ utilization of e-

learning facilities for teaching showed that the 

female mean rating (2.60) is slightly higher than that 

of males (2.55) though the difference was not 

significant. Both groups utilize the e-learning 

facilities to a moderate extent. With regards to 

subject specialization, biology teachers had the 

highest mean rating of 2.69 followed by chemistry 

teachers (mean = 2.67), then physics (2.65). 

Mathematics teachers had the least mean rating 

(mean = 2.20). Overall mean rating was categorized 

as moderate (2.57). As it is with gender, there was no 

significant difference among the teachers of different 

subject specialization as regards to their utilization 

of e-learning facilities for teaching. The paper 

recommends (among others), sustained in-service 

training of science educators in the use of e-teaching 

and learning facilities and adequate provisions of the 

facilities in Nigerian Colleges of Education.  

1. Introduction

The emergence and explosion of Information and 

Communications Technologies over the past years 

have brought drastic changes in the nature of the 

learning environment. Electronic teaching and 

learning represent the latest innovation in education 

delivery system that offers flexibility in space and 

time. Countries all over the world have been making  

effort to catch up with the technological revolution in 

education. For instance, the Association of African 

Universities (AAU, 2001) had exhorted African 

universities in this third Millennium to maximally 

exploit the potentials of information and 

communication revolution to enhance teaching, 

learning, research and management [1]. 

E-learning in education involves the integration of 

modern telecommunication equipment and ICT 

resources such as the computer, scanner, printer, 

projectors, fax machine, internet, radio, television, e-

mail, digital library in curriculum implementation. 

UNESCO in their ICT Teacher Competency 

Standards expects that teachers must be able to 

integrate the use of technology and technology 

standards for students into the curriculum [2]. It is 

expected that changes in pedagogical practice should 

involve the integration of various technologies, tools, 

and e-content as part of the whole class, group and 

individual student activities to support didactic 

instruction. 

Olaniyi perceives e-teaching and e-learning as 

one of the educational challenges of the modern age 

about which progressive academic institutions must 

make bold efforts to excel and compete favourably in 

the global market where education is a commodity 

[3]. The role of e-learning facilities and tools in 

teaching and learning of science has become one of 

the most important and widely discussed issues in 

contemporary education policy. In science education, 

there is a growing need for the use of e-leaning 

materials in the classroom. E-learning has become so 

important in the modern information age that when 

properly adopted and applied, it holds a great promise 

to improving teaching and learning of science in 

tertiary institutions.  

The issue of gender is very important in science 

education especially with increasing emphasis on 

ways of boosting man power for technological 

development as well as increasing the population of 

females in science and technology fields [4]. In 

Nigeria, and perhaps the whole of Africa, gender bias 

is still very prevalent [5]. It is common place to see 

gender stereotype manifested in the day-to-day life of 

an average Nigerian. Kofi stated that information 
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technology is often viewed as a masculine career as it 

involves high level mathematical competence and as 

such, females are under-represented in ICT fields of 

study and careers [6]. However, there are conflicting 

reports in gender-related researches in areas of 

methodology, research tasks, classroom activities 

including e-learning and achievement and skill 

acquisition in science and technology. While some 

studies [7] found significant differences in gender in 

achievement and skill acquisition in science and 

science-related areas, others [5], [8] report that 

differences do not exist in performance in these areas 

in relation to gender. Hence, the need to find out if 

utilization of e-learning facilities and tools by 

teachers at higher institutions (colleges of education) 

is affected by gender. The study is also interested in 

finding out if there is disparity in the use of e-

learning facilities by science educators of different 

subject areas of specialization as no such previous 

study in south-east Nigeria could be located by the 

researchers.  

 

2. Research Rationale 
 

The pre-service teachers being trained at the 

colleges of education are those who at the end of 

their training program will teach at the primary and 

junior secondary school levels. These levels are the 

foundation levels of education system where the 

foundation for any innovation in education is laid. E-

teaching and learning are part of such innovations. If 

therefore these would-be teachers in colleges of 

education are not properly trained with e-learning 

facilities/tools, they themselves may not be able to 

integrate such facilities into their classroom activities. 

Thus, there may be some adverse effect on teaching 

and learning at the foundation levels of education and 

invariably subsequent levels. A number of studies 

[9], [10] have reported low utilization of e-learning 

facilities in Nigerian colleges of education by 

educators in general and science educators in 

particular. It is not certain whether this problem of 

utilization is related to gender and/or subject 

specialization of the science educators as information 

regarding this is scarce due to dearth of studies in 

these areas in Nigeria particularly in the south-east. It 

is on this basis that a study to find out the influence 

of gender and subject specialization of science 

educators on their use of e-learning facilities for 

teaching in colleges of education is very apt. 

 

3. Methods  
 

The study adopted a descriptive survey design. It 

focused on those teachers at colleges of education 

where student (pre-service) teachers are trained for 

the acquisition of knowledge and skills that will 

equip them for the job of teaching. The study was 

carried out in all the seven colleges of education in 

south-east Nigeria. The science educators used were 

those teaching biology, computer science, chemistry, 

integrated science, mathematics and physics.  

One hundred and sixty seven (167) comprising 98 

male and 69 female science educators formed the 

sample of the study. A researcher-developed 

questionnaire comprising of 18 items (including the 

demographic data) was validated by experts and used 

for data collection. Its reliability was established 

using Pearson-product moment correlation 

coefficient which yielded a reliability coefficient of 

0.87. The data were analyzed using mean, standard 

deviation, t-test and ANOVA. Items with mean 

values below 2.5 were interpreted as having low 

utilization; those with mean values of 2.5 to 2.99 

were regarded as moderately utilized, while those 

with mean values of 3.0 and above were interpreted 

as being utilized to a high extent. 

 

4. Results 
 

4.1. Research Question One 
 

How do male and female science educators 

compare in their utilization of e-learning facilities in 

teaching? 

Table 1 shows item by item mean ratings of e-

learning facilities. In terms of the overall mean 

utilization, the female mean rating of 2.60 is slightly 

higher than that of the males (2.55). However, both 

male and female educators use e-learning facilities to 

a moderate extent.  

 

4.2. Research Question Two 
 

How do science educators of different subject 

specialization compare in their utilization of e-

learning facilities in teaching?  
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Table 1. Mean rate of male and female science educators’ utilization of e-learning facilities 

 
 Gender N Mean SD Decision 

I give students lecture in  Audio/Conferencing 

Hall 

Male 98 2.77 1.39 Moderate 

Female 69 3.01 1.52 High 

I use projectors for visual transmissions during my 

lectures 

Male 98 2.30 1.13 Low 

Female 69 2.12 1.18 Low 

I use networked printers to  make materials 

available to my students 

Male 98 2.26 1.31 Low 

Female 69 2.20 1.20 Low 

I give my students online based assignments 

within the school periods/hours 

Male 98 2.43 1.32 Low 

Female 69 2.96 1.53 Moderate 

My students access the course materials  provided 

online 

Male 98 2.86 1.43 Moderate 

Female 69 2.62 1.51 Moderate 

I  use  public address systems for audibility during 

my lectures 

Male 98 2.48 1.22 Low 

Female 69 2.41 1.41 Low 

My students and I use the computer laboratory  

with internet facilities when the need arises 

Male 98 2.71 1.27 Moderate 

Female 69 3.07 1.45 High 

I have  access to the Hotspot  created by the 

college to access online materials  when needed 

Male 98 2.58 1.41 Moderate 

Female 69 2.38 1.44 Low 

Overall Mean Utilization Male 98 2.55 .86 Moderate 

Female 69 2.60 .87 Moderate 

 
Table 2. Mean rate of science educators of different subject specialization utilization of e-learning facilities 

 
 Biology 

N=39 

Computer 

science 

N=37 

Chemistry 

N=22 

Integrated 

science 

N=36 

Mathematics 

N=13 

Physics 

N=20 

Total 

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD 

I give students lecture 

in Audio/Conferencing 

Hall  

3.08 1.48 2.59 1.38 3.27 1.45 2.89 1.43 2.92 1.55 2.45 1.43 2.87 1.45 

I use projectors for 

visual transmissions 

during my lectures  

2.21 1.17 2.62 1.34 2.27 1.03 1.97 .97 2.00 1.08 2.05 1.15 2.22 1.15 

I use networked 

printers to make 

materials available to 

my students  

2.36 1.46 2.41 1.04 2.27 1.39 2.17 1.36 1.92 1.04 1.95 1.05 2.23 1.26 

I give my students 

online based 

assignments within the 

school period/hours 

2.62 1.46 3.24 1.46 2.45 1.37 2.28 1.30 1.85 1.14 3.00 1.41 2.65 1.43 

My students access the 

course materials 

provided online 

3.03 1.60 2.14 1.23 2.68 1.46 3.11 1.49 2.31 1.49 3.15 1.18 2.76 1.46 

I use public address 

systems for audibility 

during my lectures 

2.62 1.39 2.32 1.25 2.73 1.20 2.33 1.35 1.92 1.19 2.60 1.27 2.45 1.30 

My students and I use 2.97 1.46 2.92 1.14 2.82 1.40 2.67 1.41 2.31 1.25 3.30 1.38 2.86 1.35 
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the computer 

laboratory with internet 

facilities when the need 

arises 

I have access to the 

Hotspot created by the 

college to access online 

materials when needed 

2.62 1.35 2.08 1.28 2.86 1.42 2.50 1.65 2.38 1.33 2.70 1.42 2.50 1.42 

Overall Mean 

Utilization Rating 

2.69 .94 2.54 .64 2.67 .90 2.49 .93 2.20 1.02 2.65 .78 2.57 .86 

 
Table 3. T-test analysis of male and female science educators’ utilization of e-learning facilities 

 
 Gender N Mean SD df T P-

value 

I give students lecture in  

Audio/Conferencing Hall 

male 98 2.77 1.39 165 -1.10 .27 

female 69 3.01 1.52    

I use projectors for visual transmissions 

during my lectures 

male 98 2.30 1.13  .99 .32 

female 69 2.12 1.18    

I use networked printers to  make materials 

available to my students 

male 98 2.26 1.31  .26 .79 

female 69 2.20 1.20    

I give my students online based assignments 

within the school periods/hours 

male 98 2.43 1.32  -2.38 .02* 

female 69 2.96 1.53    

My students access the course materials  

provided online 

male 98 2.86 1.43  1.02 .31 

female 69 2.62 1.51    

I  use  public address systems for audibility 

during my lectures 

male 98 2.48 1.22  .36 .72 

female 69 2.41 1.41    

My students and I use the computer 

laboratory  with internet facilities when the 

need arises 

male 98 2.71 1.27  -1.69 .09 

female 69 3.07 1.45    

I have  access to the Hotspot  created by the  

 

male 98 2.58 1.41  .92 .36 

female 69 2.38 1.44    

Overall Mean Utilization Rating male 98 2.55 .86  -.36 .72 

female 69 2.60 .87    

*Significant  

 
Table 4. Analysis of Variance of use of e-learning facilities by educators of different subject specialization 

 
 Sum of 

Squares 

Df Mean 

Square 

F P-value 

I give students lecture in  

Audio/Conferencing Hall 

Between Groups 11.621 5 2.324 1.115 .354 

Within Groups 335.480 161 2.084   

Total 347.102 166    

I use projectors for visual Between Groups 9.455 5 1.891 1.441 .212 
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transmissions during my 

lectures 

Within Groups 211.348 161 1.313   

Total 220.802 166    

I use networked printers to  

make materials available to 

my students 

Between Groups 4.762 5 .952 .592 .706 

Within Groups 259.130 161 1.610   

Total 263.892 166    

I give my students online 

based assignments within 

the school periods/hours 

Between Groups 29.745 5 5.949 3.086 .011 

Within Groups 310.411 161 1.928   

Total 340.156 166    

My students access the 

course materials  provided 

online 

Between Groups 27.473 5 5.495 2.706 .022 

Within Groups 326.946 161 2.031   

Total 354.419 166    

I  use  public address 

systems for audibility during 

my lectures 

Between Groups 7.892 5 1.578 .936 .459 

Within Groups 271.426 161 1.686   

Total 279.317 166    

My students and I use the 

computer laboratory  with 

internet facilities when the 

need arises 

Between Groups 9.859 5 1.972 1.080 .374 

Within Groups 293.973 161 1.826   

Total 303.832 166    

I have  access to the Hotspot  

created by the college to 

accesses online materials  

when needed 

Between Groups 10.893 5 2.179 1.080 .374 

Within Groups 324.855 161 2.018   

Total 335.749 166    

Overall Mean Utilization 

Rating  

Between Groups 2.899 5 .580 .775 .569 

Within Groups 120.500 161 .748   

Total 123.398 166    

 

 
Table 2 shows the mean utilization of e-learning 

facilities in teaching by science educators of different 

subject specialization. Biology educators had the 

highest mean rating of 2.69, while those of 

mathematics had the least (mean = 2.20). The 

average mean rating of utilization is 2.57 which is 

moderate. 
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4.3. Hypothesis One 

 

Male and female science educators will not differ 

significantly in their utilization of e-learning facilities 

in south-east Nigerian Colleges of Education. 

Table 3 shows that there was no significant 

difference in the overall mean rating of male and 

female science educators’  utilization of e-learning 

facilities in teaching in colleges of education, t 

(df=165) = -.36, p-value =.72. Since the P-value was 

greater than the stipulated level of significance 

(0.05), the null hypothesis was not rejected. 

 

4.4. Hypothesis Two  

 

Science educators’ use of e-learning facilities in 

teaching and learning will not significantly differ 

according to subject specialization. 

As shown in Table 4, there was no significant 

difference among science educators of different 

subject specializations with regards to their 

utilization of e-learning facilities in teaching, 

F(5/161) =.775, P-value = .569. Since the p-value 

was greater than 0.05, the null hypothesis was not 

rejected. 

 

5. Discussion 
 

Item by item analysis of male and female science 

educators’ use of e-learning facilities for classroom 

delivery (see Table 1) shows that the females were 

ahead of their male counterparts in the use of 

audio/conferencing hall, giving online-based 

assignments and making use of computer laboratory. 

In these three areas, female and male mean utilization 

were rated as high (3.01) for females and moderate 

(2.77) for males; moderate (2.96) for females and low 

(2.43) for males; high (3.07) for females and 

moderate (2.71) for males respectively. The males 

were ahead of females only in access to hotspot. The 

remaining items were utilized to the same extent by 

male and female science educators. Though the 

overall difference in utilization is not significant 

(Table 3), there is need for the male educators to rise 

up to the challenge considering the fact that they 

outnumber the female science educators (98 and 69 

respectively) in south-east colleges of education.  

On issue of subject specialization, biology 

educators ranked highest while mathematics 

educators ranked lowest (see Table 2). This seems to 

be surprising. One would have expected the 

mathematicians to top the list since basically, they 

deal with figures and computations which should be 

an advantage for utilization of ICTs and other e-

learning facilities. This view is in line with Kofi who 

opined that information technology is often 

associated with high level mathematical competence 

[6]. Next to Biology were chemistry and physics 

teachers followed by computer science teachers 

which came fourth in the continuum. This again is 

another surprise. One would have expected that since 

these teachers are supposedly experts in ICT, they 

should have come on top in the application of e-

teaching and learning resources in the classroom. On 

the average however, the mean utilization rating for 

all the subjects was moderate.  

In general, one should have expected a high rate 

of utilization at this time judging from the fact that 

computer studies/ICT have been in the education 

system in Nigeria for over three decades. The status 

quo could be attributed to some challenges like 

inadequate provision of facilities (eg. e-learning 

tools, electricity), poor funding of schools and 

teachers not being too knowledgeable and skilled in 

the integration of e-learning facilities and tools into 

their classroom activities which some studies [10] 

have identified as some of the factors impeding 

proper utilization of ICT by teachers.  

 

6. Conclusion 
 

This study investigated the influence of gender 

and subject specialization on science educators’ use 

of e-learning facilities in south-east Nigerian colleges 

of education. The findings revealed that there was a 

slight difference in utilization of e-learning facilities 

between male and female educators in favour of the 

females. However, the difference was not significant. 

Also, Biology teachers had the highest mean 

utilization while mathematics teachers had the least. 

Again, there was no significance in the mean 

utilization among the teachers of different subject 

specialization. Generally, utilization was at moderate 

level both for gender and subject specialization. The 

overall mean rating of moderate utilization in both 

categories of gender and subject specialization is an 

indication that science educators in south-east 

Nigerian colleges of education are not yet properly 

integrating e-learning facilities into their pedagogical 

practices. This is not good enough considering the 

fact that the introduction of computer studies/ICT 

into the Nigerian education system has lasted for 

quite long. Teachers must have the ability and 

inclination to continuously learn and use e-learning 
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facilities to create professional knowledge 

communities [2]. 
 

7. Recommendation  
 

Based on the findings, the researchers recommend 

that science educators in Nigerian colleges of 

education should be encouraged to integrate e-

learning facilities into their everyday classroom 

activities through sustained in-service training, 

workshops, seminars and conferences. E-learning 

facilities must also be adequately provided for proper 

utilization in Nigerian colleges of education.  
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