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The study examined the effect of information communication technology (ICT) on the teaching and learning outcomes among lecturers and undergraduates of distance learning institutes in Lagos State, Nigeria. Three research questions and three hypotheses were developed to guide the study. The descriptive research survey design was employed to gather data. The target population of the study are lecturers and all the undergraduates of Distance Learning Institute (DLI) University of Lagos and Lagos State University. A total of 300 respondents were randomly selected for the study using the stratified random sampling technique. The hypotheses developed were tested using the Pearson Product Moment Correlation Coefficient and t-test statistical tools. The results showed a significant effect of ICT on teaching among lecturers on one hand, and a significant effect of ICT on learning among undergraduates. Moreover, a significant relationship relationship was also found between the use of ICT, teaching and learning outcomes among participants in the Distance Learning Institute. In conclusion, ICT was found to be a veritable tool in distance education, and its use should be sustained and improved upon for better teaching and learning experiences in Distance education. The study recommends that, government should ensure that Distance Learning Institutes are well equipped with modern technological gadgets and also provide adequate teaching and learning materials for lecturers and distance learners.
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Background to the Study

In the past, the term distance education was used to refer to system and strategies that brought education to those who lived at physical distance from the educational institution. Early models of distance education include course sent to learners who worked through their materials independently, submitted assignments by mail and possibly wrote examinations at designated centres. With the arrival of online education, distance education evolved dramatically such that there is much greater interaction in the learning experience with synchronous and asynchronous means through the growing sophistication of multimedia applications embedded within online courses. Rahman (2012) observed that open and distance learning education is more dependable on information and communication technologies (ICTs). This is due to the fact that ICTs has been playing an important role in the delivery of distance education. With the advancement of modern technology in the field of education, there are varieties of new technologies for educators and learners to enhance knowledge.

Education is the basic need of every human being and today’s technology has a big part in every sphere of life. According to experts it is the most important investment by countries, societies, families and individuals for the future (include the Source). The application of ICTs has become an essential tool in today’s educational environment than ever, ushering the world into the age of a new order of social revolution and explosion of information technologies. Hassan and Mirza (2020) viewed education system to be highly dynamic in nature, with the evolution of new trends in technology. Real time and reduction in bandwidth cost and use of smartphone has enabled widespread use of internet. These have helped people in gaining expertise in multidisciplinary fields and also improve their knowledge skills easily. Distance education is gaining popularity with the ease of access using mobile technology to supplement and complement traditional classroom teaching (Ighokwe, 2015, Kumar,2016; Amer, 2020, Bir, 2020).

The term information communication technology (ICT), refers to the application of scientific knowledge. It can be defined as the acquisition, processing, storage and dissemination of vocal, pictorial, textual and numerical information by a micro-based combination of computing and telecommunication (Adamson, 2008).  ICTs are very powerful tool for diffusing knowledge and information which is a fundamental aspect of the education process in this capacity, they play a pedagogic role that in principle complement (or even compete) with traditional practices of the education sector. Learning at a distance can be more learner-centered, self-paced and problem solving-based as compared with face-to-face teaching premised upon traditional media (OECD (2004a, Kirshora, 2020).  With the social media for instance, a digital space for classroom interaction can be created between lecturers and students without necessarily having a face-to-face classroom situations.

It is important to note that the influence of distance and time is waning now that technological capacity is available for knowledge sharing, remote access; teamwork; and collaboration. E-learning is a promising tool for expanding and widening access to tertiary education, because of its ability to overcome time constrains. It then follows therefore, that those who are working in remote rural areas, non-mobile students and even students outside the country could now more easily participate in education. While traditional correspondence-based distance learning has long played this role, ICTs have enhanced traditional distance learning by enabling the rise of a continuum of practices between fully campus wide distance educations (Igwe, 2012, Omoregbe and Konyeha, 2020).

The effective integration of ICT into the educational system is a complex, multifaceted process that involves not just teaching but also curriculum and pedagogy, institutional readiness, teacher’s competences and long term financing among others (Alumode, 2013,Ukwueze, 2018, Mansbach, 2015; Eugenia et,al 2020).  Nevertheless, it has been documented and demonstrated that the use of ICTs can improve the quality of students’ learning experiences and make education and training opportunities available to a broader populace, (Christian, 2001, More and Kearsley, 1996).

Studies carried out in the developed and less developed countries of the world (see Isiku and Emunemu, 2012, Vasudevaiah, Owuamanam, 2020) note that application of ICT in the teaching and learning has drastically altered the educational systems in the contemporary world, particularly in terms of access to content, teaching strategy (methodology) and evaluation of the processes of teaching and learning in the classrooms (Johnson Johnson, 2009). Studies show that ICTs have transformed the way and manner of teachers’ teaching activities and students’ learning outcomes.Therefore, ICT integration into the educational system in the distance learning institutes plays a critical and important function in the supplementation of conventional or traditional chalk-and-board application in the teaching and learning processes (Ifeakor, 2021, Faramazi et al 2015). These studies have indeed, provided valuable benefits about the nature and extent ICT impacted upon the enhancement of instructional delivery in subject matters across disciplines in the distance education. Open and Distance Learning  Institutions are therefore left without no choice but to embrace this opportunity in order to remain competitive, a successful online delivery as requires clearly defines ICT skill competencies as part of the competency framework (Erasmus and Joubert, 2015).

The predominant means of instruction has conventionally been through verbal medium, either as spoken lecture or written text. As more instructional resources of many different media types become available to lecturers and students, through the internet, mobile phone and so on, there is a need for educators to understand how these sources can be used effectively for teaching their students. Ghavifekr, et al 2020 is of the view that careful identifications of the issues and challenges related to application and usage of ICT in teaching and learning can assist teachers and students in a long run to overcome the obstacles and become a successful technology users

Some academic institutions lack the technical-know-how and poor funding to facilitate the use of ICT for teaching and learning which has resulted to the lack of or insufficient provision of the ICT needs of open and distance students to support the delivery of knowledge to the students. Bisallah (2021)  claim was in support of the above statement that a lot is still need to be put in place considering the high cost of internet access, tutor-learner relationship, educational tools and the packaging of ODL educational resources which continue to pose academic challenges to students thereby affecting their learning rates and by extension, their academic performances. More so, ICT has become one of the most important facilities for effective teaching and learning for the distance learners and educators. Therefore, this study is carried out to investigate the impact of information communication technology on the teaching and learning outcomes among lecturers and undergraduates of distance learning institutes in Lagos State, Nigeria.
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`In the past, the predominant means of instruction has traditionally been through verbal medium, either as spoken lecture or written text. As more instructional resources of many different media types become available to lecturers and students, through the internet, there is a need for educators to understand when these sources can be used effectively for instructional delivery, as well as a need for lecturers and students to develop an additional set of literacy skills in order to learn from these sources (Anyakoha, 1990). most of the information communication technologies which assist lecturers and undergraduates in distance learning are internet, as a source of information; television as a medium of getting information; telephone as a means of disseminating information;  e-mail for storing and to retrieve information and print media  (Esiobu, 2009).

The use of ICT in Distance education is considered important because technology plays a great role in reaching out to the students who cannot participate in regular learning environment (Kumar, 2016). Also, ICT is involved in every aspect of distance education from advertisement of admission to course completion. It is also helpful in design and development and delivery of course materials. At the pre-admission phase, ICT can be used for advertising of programmes, publicise programme details, fee structure, registration and re-registration. An learning phase, ICT is used for notifying learning schedule, delivery of content, computer based instruction, communication and feedback while in evaluation phase, ICT is utilised for internal assessment, external assessment, assignments and result declaration. In the certification phase ICT is used for certificate printing, issuing and distribution (Rahaman, 2014).

The integration of technology especially ICT in the distance education system is emerging as a tool to bridge all those gaps existing between a learner and content as in the previous generations of distance education system (source). The present intelligent, flexible mode of distance learning is capable of bringing the distance mode of education at par with the regular mode of education in terms of teaching-learning process. The distance education system has been evolved in such a way that the word distance is fading and the tremendous source of knowledge available in the digital cloud can be extremely instrumental in improving the overall efficiency in the distance education system of which learning objects models will prove to be successful.

 Akinfolarin and Rufai (2017) investigated the extent of information and communication technology (ICT) utilisation for students’ learning in Ondo State tertiary institutions. The study revealed that facilities like computer systems, email accounts, projectors, Public Address System (PAS), E-Library, printers to print out learning materials and social-media platforms are available to students. The study recommends that school management should continue to provide ICT facilities in order to broaden students’ knowledge and improve their overall learning experiences. Also, government and educational managers should regularly encourage proper utilisation of ICT facilities to enhance students’ learning.  Ugonna and Adetimirin (2014) conducted a study on the influence of information Support System on ICT use by distance learners in University of Lagos, Nigeria. The findings showed that administrative support and student support system of which cybercafé was the most available internet access point to distance learners was ranked high.  The study concluded that information support on ICT use have great impact on the distance learners in university of Lagos. 

Turner (2008) asserts that the use of internet by both lecturers and students in distance institutions has contributed to the effective teaching and learning process. These days, lecturers and students use the internet often times in order to store and retrieve necessary information that usually leads to their academic success. For instance, lecturers and undergraduates in Distance Learning Institutes such as University of Lagos and Lagos State University, use the information received from the internet to prepare their lectures, while students use the internet to write their assignments, reading, and preparation for examinations or tests and also to write their projects.

Anyanwu (2012) argues that a lot of lecturers and undergraduates in the distance education have benefited immensely from the use of e-mail, which helps them to send, store and receive vital academic information, which contribute to their success academically, the email as a modern information communication technology, has enabled both the lecturers and their students to dispatch academic information faster from distance places without much ado or stress. Apart from that storing and relieving academic information, the email has been used to send and receive voluminous lecture notes from the teacher to the students at little or no cost.

Leon (2011) reported that mobile phone is one of the recent information communication technological changes in the world today and has made it possible for people to have easy communication within minutes. And this has helped students in the distance learning institutes to communicate effectively with their lecturers and fellow students for effective and learning processes in the school. For instance, phones are used to fix lectures; disseminate information to students about the lecture timetable, venue and time through SMS, calls, WhatsApp, Facebook messager, Twitters, Instagram, blogging and so on. 
The following research questions were raised for this study:

1. What effect does the use of internet have on academic work of lecturers and students in the distance learning institutes in Lagos State?

2. What effect does the use of the telephone as a medium of information communication on lecturers’ and students’ academic works?

3. What is the relationship between the use of e-mail, lecturers’ and students’ academic works in the distance learning institutes?

The following hypotheses were tested in this study at 0.05 level of significance
1. There is no significant impact of the use of internet on lecturers’ students’ effective academic work in the distance learning institutes in Lagos State.

2. There is no significant impact of the use of telephone on lecturers’ and students’ academic works in the distance learning institutes in Lagos State.

3. There is no significant relationship between the use of e-mail and lecturers’ and students’ academic work in the distance learning institutes in Lagos State.

Research Methodology

The study employed the descriptive research survey method to elicit information from respondents. The population of the study comprised all lecturers and undergraduates from two distance learning institutes namely: University of Lagos and Lagos State University located in both Mainland and Etiosa Local Government Areas in Lagos State, Nigeria respectively. The study was guided by three research questions and three hypotheses were formulated and tested. The stratified random sampling technique was used to select 300 respondents for the study. The sample size comprises twenty (20) lecturers (12 males and 8 females) and 280 undergraduates (130 males and 150 females). Structured questionnaires and interview schedule were used to collect data from the respondents (lecturers and students). The face, construct and content validity of the instruments were carried out by experts in measurement and evaluation, while the reliability of the instruments was done through pre-test using the Pearson Product Moment Correlation Coefficient (PPMCC) tool. The data gathered were analysed using percentage and frequency counts, while the hypotheses were tested using Pearson Product Moment Correlation Coefficient and t-test at 0.05 level of significance.

Result

This section presents the findings of the study.

As regards the effect of use of internet on lecturers’ and students’ academic works in the distance learning institutes in Lagos State, the study found that 75% of lecturers and 71.43% of students affirmed that the use of internet has assisted lecturers and students to carry out effective teaching and learning in the distance learning institutes (see table 1). Moreover, 85% of the lecturers and 67.86% of the students agreed that, knowing how to use the internet is a big advantage to teaching and learning processes in the institutes, whereas 15% of the lecturers and 32.14% of the students disagreed to this statement. Further findings revealed that 70% of the lecturers and 73.93% of the students agreed that lecturers and students who know how to use the internet perform better in the academia than those who do not, while 30% of lecturers and 26.07% of students disagreed. A majority of the respondents (65% of the lecturers and 63,67% of the students) affirmed that without the use of the internet, lecturers and students in the distance learning institutes would find it difficult to learn, while 35% of the lecturers and 36.43% of the students disagreed. These findings imply that the general use of the internet among lecturers and students in the distance learning institutes helps them to carry effective teaching and learning.

Table 1: Effect of internet usage on academic work of lecturers’ and students’
	S/N
	    Variables

     
	Lecturers        (N=20)
             
	Students             (N=280) 

	
	
	Agree 
	Disagree 
	Agree 
	Disagree 

	1
	The use of internet has assisted lecturers and students to carryout effective teaching and learning in the distance learning institutes. .
	15(75%)


	5(25%)
	200(71.43)
	80(28.57%)

	2
	Knowing how to use the internet is a big advantage to the teaching and learning processes in the institutes.
	17(85%)   
	3(15%)
	190(67.86%)
	90(32.14%)

	3
	Lecturers and students who know how to use the internet perform better in the academia than those who do not.
	14(70%)
	6(30%)
	207(73.93%)               
	73(26.07%)

	4
	 Without the use of internet, lecturers and students in the distance learning institutes would find it difficult to perform. 
	13(65%)
	7(35%)


	178(63.57%)
	102(36.43)

	
	Total Number of Participants
	
	20(100%)
	
	280(100%)


Source: Researchers Field Study, 2019

As regards effect of the use of telephone as a medium of information communication on lecturers’ and students’ academic work, findings as shown in table 2 indicate that 90% of the lecturers and 71.43% of the students agreed that the use of telephone can make the work of lecturers and students to be effective in the distance learning institutes, while 105 of the lecturers and 28.57% of the students disagreed. In another development, 85% of the lecturers and 65.36% of the students affirmed that, the telephone as a medium of communication has changed the process of teaching and learning in distance learning institutes, while 15% of the lecturers and 34.4% of the students disagreed. Also, 75% of the lecturers and 66.79% of the students agreed that the use of the telephone has made communication between lecturers and students very effective, while 25% of the lecturers and 33.21% of the students disagreed. Finally, 60% of the lecturers and 67.14% of the students agreed that with the use of telephone, lectures can be fixed easily in the distance learning institutes, while 40% of lecturers and 32.86% of the students disagreed. These responses showed that the use of the telephone as a medium of communication can bring about effective teaching and learning processes among the lecturers and students in the distance learning institutes. 

Table 2: Effect of telephone on lecturers’ and students’ academic works.

	S/N
	    Variables

      
	Lecturers        (N=20)
             
	Students             (N=280) 

	
	
	Agree 
	Disagree 
	Agree 
	Disagree 

	1
	 The use of telephone can make the works of lecturers and students to be effective in the distance learning institutes.
	18(90%)

-
	2(10%)
	200(71.43)
	80(28.57%)

	2
	The telephone as a medium of communication has changed the process of teaching and learning in distance learning institutes.
	17(85%)   
	3(15%)
	183(65.36%)
	97(34.64%)

	3
	The use of the telephone has made communication between lecturers and students very effective.
	15(75%)
	5(25%)
	187(66.79%)               
	93(33.21%)

	4
	With the use of telephone, lectures can be fixed easily in the distance learning institutes.
	12(60%)
	8(40%)-


	188(67.14%)
	92(32.86%)

	
	Total Number of Participants
	
	20(100%)
	
	280(100%)


Source: Researchers’ Field study, 2019
As regards the relationship between the use of e-mail and lecturers and students’ academic work in the distance learning institutes in Lagos State, results indicate that a majority of the respondents (80% of the lecturers and 67.86% of the students) agreed that the use of e-mail has made distance learning very effective (see table 3), while 20% of the lecturers and 32.14% of the students disagreed. Also, 85% of the lecturers affirmed that, dispatching lectures through the e-mail has made teaching and learning in the distance learning less stressful, while 15% of the lectures and 34.64% of the students disagreed. Further findings revealed that a majority of the respondents (80% of the lecturers and 66.79% of the students) agreed that, the use the e-mail has enabled lecturers and students dispatch large volumes of academic materials, while 20% of the lecturers and 6.84% of the students disagreed. Finally, 75% of the lecturers and 67.14% of the students agreed that with the use of the e-mail, lecturers and students can pass important information without personal contacts, while 25% of the lecturers and 32.86% of the students disagreed. The responses showed that the use of e-mail as a medium of communication can contribute to effective teaching and learning among lecturers and students in the distance learning institutes.
Table 3: Relationship between use of e-mail, lecturers’ and students’ academic works
	S/N
	    Variables
	Lecturers        (N=20)
             
	Students             (N=280) 

	
	      Items
	Agree 
	Disagree 
	Agree 
	Disagree 

	1
	The use of e-mail has made distance learning very effective.
	18(80%)

-
	2(20%)
	190(67.86)
	90(32.14%)

	2
	Dispatching lectures through the e-mail, has made teaching and learning in the distance learning less stressful.
	17(85%)   
	3(15%)
	183(65.36%)
	97(34.64%)

	3
	The use the e-mail has enabled lectures and students dispatch large volumes of academic materials.
	16(80%)
	4(20%)
	187(66.79%)               
	93(6.84%)

	4
	With the use of the e-mail, lectures and students can pass important information without personal contacts
	15(75%)
	5(25%)


	188(67.14%)
	92(32.86%)

	
	Total Number of Participants
	
	20(100%)
	
	280(100%)


Source: Researchers’ Field study, 2019
Table 3 shows that 80% of the lecturers and 67.86% of the students agreed that the use of e-mail has made distance learning very effective, while 20% of the lecturers and 32.14% of the students disagreed. Also, 85% of the lecturers affirmed that, dispatching lectures through the e-mail has made teaching and learning in the distance learning less stressful, while 15% of the lectures and 34.64% of the students disagreed. Equally, 80% of the lecturers and 66.79% of the students agreed that, the use the e-mail has enabled lectures and students dispatch large volumes of academic materials, while 20% of the lecturers and 6.84% of the students disagreed. Finally, the views of 75% of the lecturers and 67.14% of the students showed they agreed that with the use of the e-mail, lecturers and students can pass important information without personal contacts, while 25% of the lecturers and 32.86% of the students disagreed. The responses showed that the use of e-mail as a medium of communication can contribute to effective teaching and learning among lecturers and students in the distance learning institutes.

Test of Hypotheses
Three hypotheses were developed to guide the study.

Ho1:
There is no significant impact of the use of internet on lecturers’ and students’  
academic works in the distance learning institutes in Lagos State.

The results in table 4 revealed that the value of t-calculated (4.02) is significantly greater than the value of t-tabulated (1.96) given 298 degrees of freedom at 0.05 level of significance, the null hypothesis was rejected leading to the acceptance of the alternative hypothesis which states that there is a significant effect of internet usage on lecturers’ and students’ academic works in the distance learning institutes.

Table 4: Effect of internet on lecturers and Students academic works in distance 
learning institutes

	Use of internet
	N
	X
	SD
	DD
	r-cal
	t-tab

	Lecturers’ work

Students’ performance 
	20

280
	9.74

46.67
	4.87

23.34
	298
	4.02
	1.96


* P< 0.05

Ho2: There is no significant effect of the use of telephone on lecturers’ and students’ academic works in the distance learning institutes in Lagos State.

The results in table 5 indicate that the value of t-calculated (3.64) is significantly higher than the value of t-tabulated (1.96) given 298 degrees of freedom at 0.05 level of significance. The null hypothesis was rejected, leading to the acceptance of the alternative that there is a significant impact of use of telephone on lecturers’ and students’ academic works in the distance learning institutes.

Table 5: Effect of telephone on lecturers’ and students’ academic works

	Use of Telephone
	N
	X
	Sd
	Df
	t-cal
	t-tab

	Lecturers’ academic work

Students’ academic work
	20

280
	9.41

48.14
	6.77

23.91
	298


	3.64
	1.96


* P<0.05.

Ho3: There is no significant relationship between the use of e-mail and lecturers’ and 

Students’ academic work in the distance learning institutes in Lagos State.

The results in table 6 showed that the value of r-calculated (0.516) was significantly greater than the value of t-tabulated (0.195), given 298 degrees of freedom at 0.05 level of significance. This led to the rejection of the null hypothesis and acceptance of the alternative hypothesis that there is a significant relationship between the use e-mail and lectures’ and students’ academic works in the distance learning institutes.

Table 6: Relationship between the use of e-mail and lecturers’ and students’ academic work
	Use of e-mail
	N
	X
	SD
	DF
	t-cal
	t-tab

	Lectures’ academic work

Students’ academic work.
	20

280
	9.02

44.71
	6.94

23.85
	298
	0.516
	0.195


* P< 0.05.

Discussion of Findings

It was clear from the findings of the study that many of the respondents were of the opinion that the use of internet, telephone, e-mail and other components ICT contribute to the effectiveness of teaching and learning in the distance learning institutes in Lagos State, Nigeria. The results of hypothesis one showed that there is effect of internet usage on lecturers’ and students’ academic works in the distance learning institutes. This finding corresponded with the assertions of Adams (2010) and that of Allports (2011), who opined that effectiveness in teaching and learning is essential, and can occur if appropriate communication media are used between the lecturers and their students in distance learning institutes. The result also corroborates that of Cubuoglu (2013) Adams and Allports (2011) who submitted that lecturers and students need to be properly abreast with the effective communication technologies for the enhancement of teaching and learning in the distance learning institutes. 

Appropriate use of ICT is essential to the effective teaching and learning among stakeholders in distance learning institutes. Hypothesis two showed that there is a significant influence of telephone on lecturers’ and students’ academic work in the distance learning institutes. This finding implies that the use of telephone is capable of bringing about effective teaching and learning amongst stakeholders in the distance learning institutes.  Durotayo (2010) reported that in the present dispensation of emerging technology, lecturers and students in the distance learning institutes cannot perform their academic duties well without being ICT literate. 

 Hypothesis three indicates that, there is a significant relationship between the use of e-mail and lecturers’ and students’ academic woks in the distance learning institutes. The implication of the finding is that the use of the e-mail can boost the teaching and learning in the distance learning institutes. According to Yunus and Suliman (2014), effective use of e-mail by lecturers and students in their daily interactions, is capable of making them to teach and learn without stress and difficulty. This is because one can teach another without personal contacts, that is, through means such as e-mail where bulk messages of lectures and other important information can be transmitted from the lecturer to the students without individual contact (Uzomah, 2011; Ayodele, 2013). This implies that the use of e-mail as a medium of communication greatly improved teaching and learning outcomes in the distance learning institutes.

Conclusion & Recommendation
The study established that the use of information and communication technology (ICT) for teaching and learning by lecturers and students in Distance Learning Institutes cannot be over-emphasized due to the importance of integrating ICT facilities in the teaching and learning process.  The study also confirms that the use of internet, telephone, e-mail and other components of ICT contribute to the effectiveness of teaching and learning in the distance learning institutes in Lagos State, Nigeria. Also, the study confirms that the use of telephone is capable of bringing about effective teaching and learning among stakeholders in the distance learning institutes.

Based on the findings of this study, the following recommendations were made:

1. Computer appreciation courses should be made compulsory for all academic staff  and 

students in the distance learning institutes in Lagos State. The knowledge of computer usage should be a pee-requisite for employment of staff. Undergraduates in the distance learning institutes should be exposed to the knowledge of ICT. Lecturers without requite computer knowledge should not be allowed to teach in the distance learning institutes henceforth.

2. Head of Distance Learning Institutes should procure personal computer or laptops for entire teaching staff. Where this is impossible, the management of distance learning institutes should make arrangements with IT firms who specialises in sales of  computers so that  staff can acquire laptops  on loan bases, in order to ensure that all lecturers possess computers in the school.

3. Training should be organised for the teaching staff from time to time to fully sensitize and stimulate them on the effective use of ICT. This could be done through workshops, seminars and conferences. Experts in ICT could be invited to train the staff with focus on use of instructional technologies in distance education

4. 
Lecturers and their students should cultivate the culture and zeal of being ICT 
compliant.

 5.
Computer education should as a matter of urgency be made compulsory for students 
in distance learning institutes from year one to the final year and should be infused 
into their general study courses.
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