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Abstract 

Digital competence consists of individual abilities to access, critically assess and use 

information and data, collaborate with others to create and share knowledge, and develop and 

apply technological solutions to problems in a way that is open to change while also abiding 

by personal and societal obligations in the use of technology. Digital competence is also one 

of the key competences for lifelong learning. Accordingly, students at various levels of 

education beyond kindergarten are now being required to acquire adequate digital competence 

skills for improved better lifelong learning. This research was undertaken to investigate how 

well students’ current digital competences interrelate with their current lifelong learning skills 

application as pre-condition for their effective lifelong learning skills application in the future. 

It focused on undergraduate students in University of Lagos, Nigeria, which is one of the five 

first-generation Nigeria universities, as a case study. It implemented a survey research 

approach, using a designed and validated questionnaire to collect data from 392 conveniently 

selected undergraduate students from randomly selected departments in all eight faculties of 

the university. Overall, the students rated themselves as having adequate digital competencies, 

but only at moderate level in the application of lifelong learning skills. In terms of the areas of 

digital competence, they rated themselves high on communication and collaboration 

competencies, while in terms of lifelong learning skills, they rated themselves to be at a 

moderate level on social inclusion skills. Also, students at different levels of study had different 

levels of digital competence and career preparedness skills. The study recommended that 

students should be encouraged and trained to acquire and use more collaboration and 

communication skills and tools for their academic work, create and disseminate content online, 

and practice safer online behaviours. 
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Introduction 

Societies are becoming more and more digital every day, as new technological solutions to 

individual and societal requirements and challenges become available, mostly online through 

telecoms networks and the Internet. The online platform enables just about anyone who has the 

necessary skills to participate in communication, to create, share and consume digital content, 

as well as seek and apply technology driven solutions to education, work, and daily living 

requirements. To navigate and live in this changing digital space, individuals need to have 

adequate digital competence so as not to be left behind; as technology is the reality of the 

workplace of today and tomorrow (Schwendimann, Wever, Hamalainen and Cattaneo, 2018). 

     Digital competence is defined by Carvarni, Cartelli, Fini and Raneri (2008) as consisting 

the ability to use and openness to new technological solutions in a constantly improving ways. 

It includes the capacity to scrutinise, choose, and critically access information and data, to 

make use of the benefits of the technology so as to show and solve problems, establish shared 

and collaborative knowledge, while advancing attention towards personal obligations and that 

of others. This definition shows that digital competence is not only about possessing and using 

Information Communication and Technology (ICT) skills at a basic level, but also possession 

and use of critical thinking and problem solving skills and applying ethical knowledge needed 

to use the technology innovatively, effectively, safely and ethically. Digital competence is 

therefore, defined as the effective use of technologies for leisure, work and social inclusion 

(Digital Competences and Technology in Education, 2018). 

     Ferrari (2012) noted that as more contents are being created and provided through diverse 

digital media and formats, a digital competent person should be able to understand and use 

different types of digital devices to search, evaluate and communicate the information through 

these media. The source further described digital competence as a combination of skills, 

knowledge and attitudes that are needed when a person uses ICT and digital means to do 

different things such as communicating, accessing, managing and using information, solving 

personal, social, education and work problems, making and distributing created content, while 

also recognizing and abiding by legal requirements and ethical standards for information 

acquisition and use in the evolving digital society.  

     In this digital era, students are mostly online via one mobile device or the other particularly 

the smartphone, doing research, communicating, shopping or just for entertainment. This was 

confirmed as early as 2001 by the Environics Research Group, Canada, where 98% of 

undergraduates were found to use sources from the Internet for their academic work (Bazhouni, 

2018). Hamad (2017) also recently noted the growing addiction of students to smartphones and 

applications on them such as WhatsApp and Telegram messaging, Facebook posts, Twitter 

tweets and YouTube videos. This addiction, along with other online safety challenges such as 

cyber bullying could have both positive and negative effects on the student’s personal 

development, and feelings of social inclusion or alienation with regards to communicating and 

collaborating with others, as well as employability with regards to being able to use required 

digital devices and solutions innovatively and efficiently in work places. Students should 

therefore, be proficient in all competence areas of digital competence while using technological 

solutions responsibly. 

     Digital competence is well recognized in Europe as a critical requirement for lifelong 

learning by citizens. Digital competence is one of the eight key competences proposed by the 

European Commission in 2006 that an individual requires to participate fully in the society, in 

order to help their personal development, employability and lifelong learning. According to the 

European Commission (2018), digital competence has the following five elements known as 

competence areas: information and data literacy; communication and collaboration; digital 

content creation; online safety; problem solving. These competence areas are also considered 

to be interrelated. For instance, for a student to solve an academic problem using digital 

sources, he might be required to access and use content, as well as create content so as to 
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communicate and share ideas effectively with others through social media or blogs or research 

papers, verify the quality of information used or created, while keeping safe online.  

     The Education Department of Catalonia, Spain expressed through its website that the 

educational system is responsible for getting their present and future students to be digitally 

competent (Teachers’ Digital Competence in Catalonia, 2018). To ensure this, much attention 

had been paid to the digital competence of pre-service and in service teachers in order for them 

to be adequately equipped to assist in building the digital competencies of their students 

through various electronic teaching pedagogical methods and tools. Porlan and Sanchez (2016) 

noted that in Spain, first year pre-service teachers considered themselves competent in the 

different competence areas of digital competence including communication, information 

literacy and problem solving. The different competence areas have also been studied in various 

other parts of the world. 

     The European Commission and the Council had proposed eight key competences for its 

citizens’ lifelong learning. These key competences include communication in mother tongue; 

communication in foreign language; mathematical competence and basic competences in 

science and technology; digital competence; learning to learn; social and civil competences; 

sense of initiative and entrepreneurship; and cultural awareness and expression 

(Recommendation of the European Parliament and of the Council, 2006). However, even in 

Europe, according to the Digital Economy and Society Index (DESI) report of 2018, 81% of 

Europeans use Internet services on a regular basis, but 43% of them do not have the basic 

digital skills (Human Capital and Digital Skills, 2018). This data might be surprising to some, 

given that Europe is usually regarded as a developed region. Nevertheless, some studies have 

been done on digital competence situation and promotion in Europe, though mainly focused on 

teachers or undergraduates in the teaching field. These studies include Esteve-Mon, Cela-

Ranilla and Gisbert-Cervera (2016) in Spain on undergraduate pre-service teachers and experts 

in education, which reported that the respondents had high levels of use of technology. Other 

studies include Porlan and Sanchez (2016) also in Spain, as well as Engen, Giæver, 

Guðmundsdóttir, Hatlevik, Mifsud, and Tomte (2014) in Norway on first year student pre-

service teachers.  

     In Africa, a study was carried out on English teachers in Morocco by Benali, Kaddouri, and 

Azzimani (2018), which assessed the digital competence level of the teachers. More studies 

carried out in Africa have focused on only one or a few of the above five areas of digital 

competence. These include that on information literacy among university students by Issa, 

Amusa, Olarongbe, Igwe and Oguntayo (2015), on final year students at the University of 

Ilorin, Kwara, Nigeria, and also on final year students in Delta State University, Nigeria by 

Igun and Odafe (2016). Data literacy has also been considered important as data is required to 

get meaningful information. Zilinski, Nelson, and Epps (2014) citing Swan et al (2009) noted 

that data literacy is an important civic skill required for students, employers and in society. 

Other individual competence areas have also been studied in Nigeria and other developed 

countries. These include digital solutions for problem solving (Mohmoud 2013; Nitza and 

Roman, 2016; Nwagwu, 2010); for communication and collaboration (Messersmith, 2015; 

Omotosho, Lateef, Amusa and Bello 2015), and for digital content creation (Hills, 2015).  

 

Research problem 

In Nigeria, most studies of digital competence had focused mostly on the information literacy 

area of digital competence, with some other studies focusing on the online safety area. Among 

these, Okuonghae and Ogiamien (2016) reported that undergraduates in some selected 

universities in the Niger Delta area of Nigeria had poor information literacy skills which, apart 

from other possible causes might be due to lack of information literacy policy or inadequate or 

ineffective information literacy education programmes by university libraries in Nigeria or lack 

of interest from students, teachers and management in the available but voluntary enrolment 

programmes (Baro, Seimode and Godfrey, 2015). Okanlawon, Yusuf and Abanikannda (2015) 
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also reported that the lack of proper education on Internet safety skills leave both youths and 

adults highly vulnerable to cybercrime attacks.  

There is however a dearth of literature in Africa and Nigeria that have assessed digital 

competence holistically in terms of all the five elements identified above. Considering the 

importance for lifelong learning in the life of individuals, and the supposedly interconnections 

between digital competencies and lifelong learning in the digital society. It is imperative that 

all the levels and interrelationships of the digital competence elements and lifelong learning 

skills development and use be studied as basis for policy interventions at the different levels of 

education, particularly among students at the tertiary education level who are closest and being 

prepared for their adult and work lives. These considerations motivated the conceptualization 

of this study, which however focused on a Nigerian first generation public universities, the 

University of Lagos, whose mission statement is “to provide an enabling environment for 

learning, teaching, research and development for both staff and students so as to make them 

competitive globally” (University of Lagos, 2018). 

 

Research Objectives 
The general objective of this study is to determine the digital competence levels of 

undergraduate students of University of Lagos, Nigeria and how the levels interrelated with 

their use of already acquired lifelong learning skills. The specific objectives were to: 

(a) ascertain the students’ digital competence in terms of its component elements -

information and data literacy, online content creation, problems solving with digital tools 

and resources, digital communication and collaboration, online safety; 

(b) ascertain the students’ levels and patterns of acquisition and use of lifelong learning skills 

for social inclusion, career preparedness, and personal development; 

(c) examine the interrelationships of sub-variables of digital competence and lifelong 

learning of the students. 

(d) examine the interrelationships of digital competence and lifelong learning skills of the 

students with their gender, age, level and faculty of study. 

 

Literature Review 

 

Digital Competence 

The Organisation for Economic Co-operation and Development’s (OECD) research program 

on key competencies noted that competence is not synonymous to skill. The report defined 

competence as being able to fulfil complicated requirements in a specific context successfully 

(Definition and Selection of Competencies, 2003). According to the European Commission, 

knowledge, skills and attitudes are the makeup elements of competence. While these elements 

and possibly others make up digital competence generally, key competences are those elements 

a person requires for his own development as a person, in getting a job, and being involved in 

the society and participation as a citizen (Developing Key Competencies for All throughout 

Life, n.d.).  

     However, with the different technological innovations being developed and the world 

becoming intensively digital, it is clear that knowledge, skills and wholesome attitudes for 

using digital technologies in various life activities will become increasingly more paramount. 

Thus, in a document developed by the Welsh government, United Kingdom, digital 

competence is seen as a bundle of skills, knowledge and attitudes that helps an individual in 

using technologies and systems effectively and inventively without fear, and that digital 

competence comprises of digital skills that have a wide range of uses at work and in varied 

array of subjects (Digital Competence Framework, 2016). This definition shows that digital 

competence is required for a wide range of activities for and through life. Digital competence 

as a concept comprises several aspects or areas. However, as job and task requirements of 

workplaces and other life activities differ so also would be the required proficiency levels in 
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the different areas of digital competence, as noted in the report of Telecentre Europe (2014). 

Also, the European Commission had, because of the changing global digital space, adopted an 

updated required areas of digital competence, to include information and data literacy, creating 

online content (including computer programming), solving problems, and ensuring online 

safety, while using the technologies for work, to learn and in social participation (Digital 

Competences and Technology in Education, 2018).  

 

Digital Competence Areas 

 

Information and Data Literacy 

Information literacy has been defined differently over several decades since Paul Zurowski’s 

(1974) first definition, and essentially that an information literate person is one who uses the 

knowledge of information learned to find solutions to problems faced at work and his personal 

life (Behrens, 1994; Grassian and Kaplowitz, 2002). This definition emphasizes the use of 

information in solving problems in work and life. A very recent definition of the concept of 

information literacy was given by the Chartered Institute of Library and Information 

Professionals (CILIP) where information literacy was defined as being able to think critically 

and to discern fairly information acquired as well as empowering individuals to fully participate 

in the society (CILIP Definition of Information Literacy, 2018). This definition, aiming for 

much flexibility did not state exactly what specific skills an information literate person should 

possess, but the definition highlights that information literacy involves acquiring and using 

critical thinking and good judgement skills, which are crucial because only by thinking 

critically and making good judgments will a person identify problems, realize need for 

information, locate the information, and question if the acquired information is valid and 

relevant. 

     Weiner (2011) noted that employees require adequate information literacy skills as leverage 

to finding learning new information, knowledge and skills to think and work innovatively. 

Without these skills employees face problems such as an overload of information, not knowing 

what to do with available information, inability in finding the required information, receiving 

and giving out wrong information, or not having the required technological skills to 

disseminate the information (Kirton and Barham, 2005). Furthermore, meaningful information 

search, evaluation and use also often entails collecting, evaluating, interpreting and using data 

in textual, numeric or graphical forms correctly, which implies that an information literate 

person also needs to be data literate to basic or sophisticated extent. A student, citizen or 

manager often needs to be adequately data literate to be able to obtain and use data gathered 

manually or by digital systems on recent or historical events to correctly make data-driven or 

evidence-based decisions. According to Stephenson and Caravello (2007), data literacy is also 

often referred to as numeracy, statistical literacy or quantitative literacy. It was also defined by 

Ridsdale, Rothwell, Smit, Ali-Hassan, Bliemel, Irvine, Kelley, Matwin and Wuetherick (2015) 

as the ability to critically gather, manage, evaluate and use data.  

     Nayek and Sen (2015) noted that data from which information and knowledge can be 

processed or interpreted are becoming crucial to making decisions in workplaces and society, 

and defined data literacy as being able to gather, evaluate and get meaning out of data for 

questioning and solving meaningful problems. The importance of data literacy is obvious in 

research in tertiary education, as students require the data literacy skills in collecting and 

analysing data and interpreting the collected data. Hence, for students who wish to continue to 

a graduate program, Zilinski et al (2014) wrote that it is crucial to have the skill to be able to 

re-use data in a way that is both scholarly and ethical. The importance of data literacy for 

students is also seen in their professional lives. A report by the Centre for Energy Workforce 

Development (2011) cited in Zilinski, et al (2014), noted that entry level engineers need data 

literacy competence in the areas of data gathering and analysis so as to identify problems, 
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identify missing and needed information, obtain relevant information from different sources, 

and critically analyse and select information to solve engineering challenges.    

 

Communication and Collaboration 

Various digital solutions are constantly being developed and deployed worldwide to facilitate 

communication and collaboration by individuals and organizations in the digital society. 

Digital solutions exist that can be used within organisations such as Microsoft Lynch, 

GoToMeeting and Inspire. Others are more general purpose, mostly free, and can be used by 

students, and include WhatsApp, SMS, Telegram, Wikis, Google Drive and Apple’s iWork for 

iCloud. Gutiérrez-Porlán, Román-García, and Sánchez-Vera (2017), found out that final year 

students of a Spanish university all reported using communication tools, with 79.12% using 

emails and 75.52% using social networking tools for communication. In the use of 

collaboration and interaction tools, Gutiérrez-Porlán et al (2017) found that 41.19% use 

messaging tools, while 27.65% preferred emails and 25.85% used social media tools while 

only 6% used video conferencing. However, Google Drive was mostly used by students in 

carrying out group work. These tools have proven very valuable in helping students to 

communicate among themselves and others to solve their problems in their education and social 

lives.  

     Seaba and Kekwaletswe (2012) citing Snyder (2008) noted that collaboration is important 

in almost all education levels particularly in higher institutions where students are sometimes 

required to work in a group as a team, and how well they work as a team reflects in the quality 

of work they produce (Heidrich, Kasa, Shu and Chandler 2015). As a result, students should 

quickly acquire and use skills in using collaboration and communication tools not only to 

facilitate their learning while in school, but as lifelong skills. Schwendimann et al (2018) in 

their review, pointed out that collaborative skills are needed for future and current jobs for 

solving complex problems. Hart Research Associates, 2013 (cited by Messersmith, 2015) had 

highlighted the importance that employers are beginning to place on university graduates who 

can communicate and collaborate very well within teams and using technology channels.  

     Heidrich, Kasa, Shu and Chandler (2015) determined that collaborative tasks are either 

intellectual (that is, requiring an expected result) or preferential (having uncertain results that 

depend on what team members value or believe). Collaboration and communication is 

important for students when they are in dispersed locations and need to do a group assignment 

or if they are distance learning students (Omotosho et al., 2015), The study carried out by 

Messersmith (2015) was on an online group of students whose meetings were completely 

online where virtual teams were created. The study was carried out over the course of a 

semester at the end of which students in each virtual team had to work on an online presentation 

which the rest of the class had to discuss. The study noted that some students reported finding 

the online meetings more engaging with active participation than a once-a-week face-to-face 

group meeting. It was also reported that students agreed that such online collaboration would 

be valuable and beneficial in professional, personal and academic environments. Kemp and 

Grieve (2014) found that the third year students of Psychology in an Australian University in 

their study preferred the meeting face-to-face for class discussions as they feel more active and 

get quick response than online, which may however be due to poor design of their online 

activities or certain behaviours of their online group members. 

     Digital communication and collaboration as a competence area is of growing importance in 

work places. Messersmith (2015) citing Johns and Gratton 2013 forecasted that as of 2015 

there was an estimated 1.3 billion workers in the world working online. Although this might 

have been an estimate for 2015, Guta (2018) citing a report by Flexjobs reported, that 3.9 

million of Americans now work virtually, half of the time every week, and that many 

companies such as Amazon, Dell, Salesforce and Philips employ virtual workers which makes 

learning to use communication and collaborative tools important to learn early in life and 

before graduation from higher education.  
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Digital Content Creation 

Increasing experience in using digital communication and collaboration tools ultimately leads 

individuals to creating content with those tools. Information products, whether for information, 

education or entertainment provision, are becoming more and more digital and available online. 

Hills (2015) noted however that the current online culture is progressively consumption-based, 

and mobile devices such as smartphones only reinforce this as they are mainly filled with 

consumption-oriented applications, which tend to turn students into point and click robots or 

cut and paste plagiarists. Nevertheless, the online environment also encourages everyone to 

also easily and cheaply produce and distribute their own information content and products, and 

the ability and skills to create and distribute digital content is an essential albeit more 

sophisticated element of digital competence. Digital content creation competencies ensures that 

students are not merely consumers of content, but also producers of content for consumption 

by others. Wang, Chen and Liang (2011) as cited by Wertalik and Wright (2017) reported that 

64% of college students were posting content or responding to content posted by others on 

social media. 

     Brake (2014) noted that the available little data for less developed countries on their online 

content creation nevertheless show that in some developing countries the rate of content upload 

surpasses developed countries, and support this by citing Universal McCann (2009) who found 

out that 29% active American Internet users upload videos online, the corresponding 

percentages for the Philippines and India were 67.5% and 57.8%, respectively. In Africa, 

Universal McCann - a global media and advertising company - reported that 25% of active 

Internet users in South Africa upload videos to video sharing sites (Universal McCann, 2009). 

Also citing the same Universal McCann report, Brake (2014) noted that those considered 

‘active users’ were within the ages 16-54, an age group that covers undergraduates. 

     Digital content creation is important for students to acquire because whereas content 

consumption is passive, content creation can be actively used to project ideas and innovations, 

influence people, and earn income in the digital society. Students need to improve their 

competence in this area in order improve their employability and lifelong learning skills and 

activities. Sanfilippo (2015) opines that teaching students this skill could start with practice in 

drafting emails, formatting letters, making multimedia and so on, and the teaching should begin 

as early as in primary school so it becomes a habit of life. Hills (2015) used a crowdsourcing 

content creation method for third year Psychology students at the University of Warwick during 

10-week course. Students were required to make five blog posts during the period. They were 

also required to create and upload a video content. Hills (2015) found that the students 

increasingly got better with their posts and gave better quality examples. The students reported 

positive aspects of their experience, which included its usefulness in the real world, as well as 

some aspects, which included the blog having too many posted content to go through. However, 

Sanfilippo (2015) emphasizes that students also need to be taught good digital citizenship skills 

and behaviours alongside content creation in order to ensure that they become ethical and 

responsible content creators.  

 

Online Safety 

Online safety and protection is a digital competence that everyone should pay attention to and 

include protection from hate speech and incitement, false information, cyber bullying, personal 

information spying or hacking, and so on. Hence, students need to be taught not only how to 

be digital citizens, but also how to be cautious and safe when using the Internet. Surfing the 

web has become increasingly easy, with virtually every mobile phone having Internet 

capabilities and telecommunication networks fighting for market share and making data 

cheaper while targeting young people most of who are students of various ages, and who can 

easily and constantly access the Internet through cheap broadband data and sometimes school 
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wifi. However, with this comes associated risks and hence responsibilities to protect self from 

online risks and harm. 

     Wespieser (2015) noted that a previous study done in the United Kingdom found that young 

people generally do not put themselves at risk when using the Internet. Wespieser (2015) 

however found that some young people in the 7 to 16 years’ age bracket reported being bullied, 

witnessed bullying, have inappropriate pictures popping up when surfing the Internet or being 

sent to them. For these group of young people, their parents need to monitor their Internet 

activities so as to protect them. Antivirus software like Norton and Kaspersky offer such 

parental or family control options when using digital devices at home. This might be different 

when using computer systems in school. However, Yan (2009) reported the existence of a 

Children’s’ Internet Protection Act in the United States that requires such restrictions on school 

computers in high schools and lower, but not for university students. Yan (2009) also found 

that high school students have slightly more advanced knowledge of Internet safety than 

university students, which might be because of the restrictions they encounter when they try 

accessing potentially harmful content. 

     Most studies on online safety seem to focus on children of primary school age or teenagers 

in secondary schools, perhaps because they are more vulnerable to exposure to unsavoury 

Internet activities, but as Zilka (2017) noted while citing Livingstone, Haddon and Gorzig 

(2012) who studied 25 countries, different age groups face different types of risks online, with 

those between 8 and 12 years facing risks of viewing content that is inappropriate for them, 

and those between 12 and 17 years, facing risks of contact with strangers. Young adults, 

particularly those already in the universities or of that age group are also likely to be victims 

of such Internet threats like identity theft, incitement to violence and hate speech.  

     As such it is important to an individual to develop his competence in online safety so as not 

to fall a victim or be frustrated enough to be a perpetrator. According to the Digital Competence 

Framework for Citizens (DigComp), online safety does not stop at protection of personal data 

and information but also involves protecting the health and wellbeing and the environment 

(Carretero, Vuorikari, and Punie, 2017). With the Internet full of different snares to trap the 

innocent and unsuspecting, both young people and adults can become victims. As threats get 

more sophisticated everyday it is imperative that students develop the competence to safeguard 

themselves and the environment while surfing the Internet and with their safety in mind they 

would be able to use the Internet and other digital solutions and devices to solve problems they 

encounter. 

 

Problem Solving 

Knowing how to use technological devices is necessary but not sufficient to ensure that people 

are able to use the tools for problem solving to overcome individual, organizational and societal 

challenges in education, work, home and leisure activities, which is the real motivator for 

technological advancements. Bennett, Persky, Weiss and Jenkins (2010) noted that problem 

solving with technology is a required skill in the 21st Century both for workers in the workforce 

and for students in higher education. The digital competence framework for citizens informs 

that the individual should be able to identify needs and the corresponding technological 

solutions and use technology creatively (Kluzer and Priego, 2018). This creativity is expected 

in what and how they use technologies to solve their problems.  

     One of such technologies are the mobile devices that enable access to and use of Internet 

and Web services such as email, instant messaging, chats, Internet search and short messaging 

services (SMS). Nwagwu (2010) noted that the use of SMS has proven beneficial to both 

students and lecturers in Nigerian universities for getting information on lecture schedules and 

venues, grades, and that SMS is also being used as a voting system by students’ associations 

and sending alert or promotional information. In a study to find out the effect of frequent use 

of SMS on improving the spoken English and writing skills of students at the King Abdulaziz 

University in Saudi Arabia, Mohmoud (2013) conducted an experiment where the students 
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were divided in a control group taught without the aid of SMS and an experimental group 

taught and supported with SMS use. The study found out that the experimental group who used 

SMS to send 10-15 words in English to their teacher over a period of seven weeks had 

significant improvement in their spoken and written English.  

     Another digital solution that has gained immense popularity among students is WhatsApp 

instant messaging service. Hamad (2017) found that students in the King Khalid University, 

Saudi Arabia found WhatsApp useful in improving their English speaking, reading and writing 

skills. In another instance of the use of WhatsApp as a digital tool for problem solving was 

found in a study by Nitza and Roman (2016) in Ariel University, Israel. They found out that 

students who belong to a seminar WhatsApp group that had their teacher as a member were 

able to use it to get study materials from their teacher, and that use of the WhatsApp group 

helped students to get immediate corrections and comments from their teachers. 

     Computer games have also being found to be an effective digital solution used by students 

to improve their problem solving abilities in other areas. Bennett et al (2010) noted that students 

who played computer games to an extent had higher scientific exploration scores than students 

who did not play any computer games. The authors opined that this could be because strategies 

required for problem solving in many computer games include observing and interpreting 

changing displays, tracking choices and their results, as well as manipulation of conditions, 

tables and graphs. Wang and Wang (2016), suggested that some educators also use computer 

games as assignments to improve students’ problem solving skills. Wang and Wang (2016) 

came to this conclusion in their study of hospitality management freshmen students in a 

university in Taiwan. Using a quasi-experiment, with a control group using only pen and paper 

as the only means of testing and an experiment group using a computer game. Wang and Wang 

(2016) used an e-game (a game named Hotel Giant 2 that mimics real world scenarios and 

trains players in asking questions and problem solving). They found that the experimental 

group reported through a questionnaire that they had better ideas of how to handle different 

hotel management problems such as how to improve performance based on complaints made 

and use promotional aids to attract customers. Also, Santos, Aguero, Borbon and Paez (2003) 

found that high school students using Dynamic Software, Excel and calculator, in their study 

were able to produce different mathematical models of a given mathematical problem, explore 

the problems’ relationships and properties which they could not do while using paper and pen 

in solving the problem. 

      Another problem solving skill that students need is knowing when technology can solve a 

problem and when it cannot, as well as what technological solution is best fitted to a problem. 

However, using technology creatively in solving problems sometimes require the student to 

collaborate and communicate with others such as their teachers in a WhatsApp group or 

through other communication and collaboration channels. Students therefore, need to be able 

to use such tools effectively for various communication and collaboration problem solving 

tasks. 

 

Digital Competence for Lifelong Learning 

Laaf (2011) remarked that there is no definition for lifelong learning that is not contestable. 

However, lifelong learning has been defined by the European Union as every activity 

performed in any either formal or informal systems, institution or environments that can aid a 

person’s skill, knowledge and competence in their vocation, social life or personal life, all 

through their life (Adabas and Kaygin, 2016). Similarly, Pureta (2015) defined lifelong 

learning as every experience that aids an individual in gaining more wisdom, getting 

enlightenment and becoming full participants in the society. These definitions take into account 

every activity that people perform that add to their knowledge and makes them better and 

contributing citizens of their societies. Laaf (2011) also noted that as a result of the world being 

a global village that is also evolving, people also need to continue improve their skills lifelong 

to be able to cope with modernization in their personal and work lives. Concurring with these 
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perspective, an UNESCO document also reported that lifelong learning include learning 

activities at every age, whether in work or personal development and in every form of education 

(Nascimento and Valdés-Cotera, 2018).   

     Lifelong learning skills help people, communities and countries to achieve their aims in the 

changing digital world (Horton, 2007) and one of the key means in the digital society to boost 

lifelong learning skills is the acquisition and use of digital competence knowledge and skills. 

Ferrari (2012) noted that digital competence is not merely an important need in itself, but also 

a key tool for acquisition of the other identified key competences. The importance of lifelong 

learning is also emphasized in Goal 4 of UNESCO’s Sustainable Development Goals (SDGs) 

which aims ‘to ensure inclusive and equitable quality education and promote lifelong learning 

opportunities for all’ (Nascimento and Valdés-Cotera, 2018).  

     The various definitions and perspectives on digital competence explored above identify 

several components that makes a digital competent person able to use new technologies with 

confidence in solving different problems in life responsibly and safely. Different studies 

(Behrens, 1994; Messersmith, 2015; Zilinski, et al, 2014) have also shown that the competence 

areas that make-up digital competence are required in different aspects of people’s lives, for 

personal development, social inclusion, career preparedness in their youth and middle or old 

age. As such adequate involvement activities that facilitate the acquisition and habitual use of 

the various elements of digital competence for personal development, educational, career, work 

and social life activities also make them lifelong learners. In other words, digital competence 

relates to possessed knowledge, skills and attitude, while lifelong learning behaviour involves 

the effective use of these digital competence elements by people throughout their lives.   

  

Digital Competence for Employability 

After completing their education, university graduates hope to get good jobs where they could 

put to use the skills they have learned, though most organisations today require their re-training 

or on-the-job training of new employees to prepare them properly for their jobs. However, a 

new employee is expected to possess basic needed skills to go through such training which 

normally seeks to build on foundation knowledge and skills previously acquired in the 

university. Increasingly today, job activities are now being performed with one digital device 

or the other, so just being provided access to new technologies by an employer is not sufficient, 

and the new employee is usually expected to already possess adequate foundation skills to use 

the technologies (Devaux, Bélanger, Grand-Clement and Manville, 2017). Moreover, as 

organisations continue to strategize and compete using more advanced digital systems, they 

would seek and need employees who can quickly solve problems, make sense of data, 

collaborate and communicate, be creative, and think innovatively with the new technologies 

(Devaux et al., 2017). 

     Irina Bokova, in the foreword of a UNESCO Working Group on Education (2017) 

document noted that 90% of jobs in developed countries require some form of digital skills, 

and that developing countries like Kenya and India are quickly adopting Internet solutions for 

a growing slate of activities including postal services, learning-hubs and banking, though the 

number of people with the required skills is limited (Working Group on Education, 2017). An 

earlier report of Telecentre Europe (2014) had also pointed out that only 30% of students in 

Europe are digital competent. Leahy and Wilson (2014) reported that as of December 2013, 

unemployment in the European Union was at 10.7%, yet jobs requiring digital competence 

were increasing at 3% yearly and that in Ireland, 4500 digital related jobs were estimated to be 

unfilled.  

     In the United States, Serapiglia (2016) also reported that several thousand jobs were not 

being filled because the graduates do not have the required cyber-security competence. Such 

data and viewpoints show that the problem of unemployment may not be job unavailability per 

se, but unavailability of applicants having the required digital skills and competence to fill the 

jobs. Rooney (2017) also wrote that simply having limited knowledge of technology is no 
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longer sufficient for the workplace, and as the increasingly young and digital native customers 

seek information and best digital solutions for themselves online. Hence, in order to be 

competitive, employers are being forced to place more emphasis on employees’ competence to 

use digital solutions online to grow and engage customers online. Rooney (2017) noted that 

among the skills employees are now being required to acquire and use are basic coding skills, 

data analysis and interpretation, using social media, using multiple devices, and using cloud-

based software.  

 

Digital Competence and individual demographics 
Individuals’ competence level in different areas of digital competence may often differ for 

various reasons, key among which are demography-related factors such as age, gender and 

educational level. Given that lifelong learning includes all forms of education - formal, 

informal and non-formal from pre-school to old age and death (Laaf, 2011 citing Tossi, 2004). 

A person’s education begins in an informal environment - usually the home, and then in various 

types and stages of informal and formal education, and thereafter in work, societal and new 

family life environments. In these processes, their demographics change, and so also their 

digital competence and lifelong learning skills and behaviours. For instance, Telecentre Europe 

(2014) reporting on data collected by Eurostat (2011) found out that 77% of Europeans mainly 

get their digital skills through informal education, while 28% of them get digital skills through 

formal education.  

      Gender differences in digital competencies and lifelong learning behaviours have been 

examined by many studies. Gutiérrez-Porlán et al (2018) reported that females more than males 

preferred working online in groups and using social networking tools. However, Lu, Hao and 

Jing (2016) in a study of secondary school students in Hong Kong reported that males engaged 

in more content creation activities than the females, and also cited Lenhart and Madden (2007) 

who found that women tended to be more of social network sites users than the men. 

Nevertheless, cultural differences in the gender roles of women and men, along educational 

and aging processes may also determine or transform the digital competence levels and lifelong 

learning behaviours of different people, which could explain differences in the findings of the 

above two studies - the study by Gutiérrez-Porlán et al. (2018) was carried out among university 

students, while that by Lu et al. (2016) was among secondary school students. It is reasonable 

to expect that most people would become more digitally competent and better lifelong learners 

as they live in progress through different levels of education and become wiser as they age in 

the digital society.  

 

Related empirical studies in Nigeria 

Issa et al (2015) reported from their study that a majority of the final year students of the 

University of Ilorin, Nigeria had difficulty in determining their information need and  locating 

and using information and concluded that the information literacy level of the students was 

low, which might explain why their academic works were of poor quality. Okuonghae and 

Ogiamien (2016) also found out that substantial proportions of undergraduates in some selected 

universities in the Niger Delta area of Nigeria had poor information literacy skills. Toyo (2017) 

also confirmed that students who do not have the needed information literacy skills have 

difficulty with work that requires research done which is mostly their coursework and are often 

frustrated. Furthermore, Okanlawon et al (2015) found out in a Nigerian university that, 69.2% 

of first year students had limited knowledge of Internet safety, while only 14.4% had adequate 

knowledge. This was almost identical for students at the 400 level (which is final year for 

most), as 69.2% reported having limited knowledge of Internet safety, while only 10.8% had 

adequate knowledge. This very low proportion number of students having adequate knowledge 

of Internet safety might be, as was pointed out by Okanlawon et al (2015), due to the lack of 

online safety learning in school curricula and university programmes in the country, unlike in 

developed countries.  
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     However, Abraka, Igun and Odafe (2016) reported from another study at the Delta State 

University, Nigeria that final year students of the departments of Library and Information 

Science and Guidance and Counselling programmes possessed information literacy 

competence in effective use of information in completing a task, recognising needed 

information, and in locating and critically evaluating information. Omotosho et al (2015) also 

reported that most students at the Lagos Study Centre of National Open University, were skilled 

users of Internet for browsing and emails for communication. The study did not mention usage 

of any ICT collaboration tools, but noted that ICT tools were being used by the institution for 

various activities, including communication and social interactions. 

     Anunobi and Ukwoma (2016) mentioned that among the key barriers to raising the digital 

competence levels of students in Nigerian universities are poor infrastructure and the lack of 

adequately regular revisions of curricula to integrate new teaching methods and digital 

competence content in line with guidelines provided by the National Universities Commission 

(NUC), that proposed maximum five-year intervals for curricula revision. The continuing 

neglect by educational policy making bodies and educational institutions in Nigeria to 

equipping Nigerian students from their early age, through secondary and university education 

with various digital competence skills for lifelong learning and wholesome livelihoods may 

also partly explain the growing levels of online crime reportedly being perpetrated by Nigerian 

university graduates. The Guardian newspaper (Nigeria) reported most of those involved in 

Internet fraud in the country are undergraduates according to the statistics provided by the 

Nigeria Police (Ezea, 2017). Also, as a result of the level of social violence reportedly being 

caused by online dissemination of hate information, the Nigerian Senate proposed a bill to put 

to death anyone guilty of hate speech that causes the death of others (Godwin, 2018).  

      

Theoretical Framework  

As this study focuses on exploring the digital competence of students, the Digital Competence 

Framework for Citizens (DigComp 2.1) was adopted for use. However, this study also 

considered some demographic variables, specifically sex, age, level of study, and course of 

study, that might correlate with digital competence and lifelong learning behaviours of the 

students.  

 

The Digital Competence Framework for Citizens (DigComp 2.1) 

According to Carretero, Vuorikari and Punie (2017), the Digital Competence Framework for 

Citizens (DigComp 2.1) was developed by the Joint Research Centre (JRC), the European 

Commission’s science and knowledge service as a scientific project in 2017, an earlier version 

called the DigComp 2.0 was published in 2016. DigComp 2.1 was updated to include eight 

proficiency levels (eight levels under four proficiencies) as against three proficiency levels that 

was in DigComp 2.0. In all, the DigComp 2.1 comprise of five competence areas, twenty-one 

competences under the areas, eight proficiency levels and examples of use. Kluzer and Priego 

(2018) listed the competence areas and their constituting competences, as provided here:  

Competence area 1: Information and data literacy 

o Browsing, searching, filtering data, information and digital content 

o Evaluating data, information and digital content 

o Managing data, information and digital content 

Competence area 2: Communication and collaboration 

o Interacting through digital technologies 

o Sharing information through digital technologies 

o Engaging in citizenship through digital technologies 

o Collaborating through digital technologies 

o Netiquette 

o Managing digital identity 
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Competence area 3: Digital content creation 

o Developing digital content 

o Integrating and re-elaborating digital content 

o Copyright and licenses 

o Programming 

Competence area 4: Safety 

o Protecting devices 

o Protecting personal data and privacy 

o Protecting health and well-being 

o Protecting the environment 

Competence area 5: Problem solving 

o Solving technical problems 

o Identifying needs and technological responses 

o Creatively using digital technologies 

o Identifying digital competence gaps 

 

2.8 Research model  

The DigComp 2.1 provide the core of the research model that was developed to guide this 

study. The framework incorporates skills under all five competence areas of DigComp 2.1 as 

key model constructs, which are hypothesized by the model to influence three main lifelong 

learning skills and behaviours, namely personal development, social inclusion, and career 

preparedness, as shown in Fig. 1.  

 

 

 

  

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

As well, based on the expectation that students’ digital competency and lifelong learning skills 

would depend on their discipline of study and also improve as they progress through 

successively higher levels of study, these variables are included in the model as likely 

moderating variables. This study then proceeded to validate hypotheses corresponding to the 

links in the model, which are specified and tested in the in the Results section of this paper. 

 

Figure 1: Research Model of the study. 
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Methodology 

This study adopted descriptive survey design for data collection which was achieved through 

use of a questionnaire based on the Digital Competency Wheel created by the Centre for Digital 

Dannelse, Copenhagen, Denmark (Centre for Digital Dannelse, 2018). The questionnaire was 

adopted with the permission of the Centre, but was modified slightly and validated to fit with 

the group (university undergraduates) under study, along with other added questions. 

     Nigeria is Africa’s most populous black nation and, Lagos as its former national capital, is 

the biggest city and commercial hub. The University of Lagos, headquartered at Akoka in the 

city was chosen for the study due to its status as one of the country’s first generation 

universities. The university has two main campuses in the city, the Akoka campus, where all 

its non-human medicine faculties are located, and the Idi-Araba campus for the human 

medicine faculties, located some distance away in the city. The population of the study 

comprised the undergraduate students of the Akoka campus only. Undergraduate students were 

chosen because of limited literature available that covers this group, as well as because no 

known published study on interrelationships of digital competence skills and lifelong learning 

behaviours among this group of students in the university was found despite searches of the 

Internet.  

     The sample of undergraduates for the study was drawn from all the eight faculties on the 

Akoka campus using a multi-staged sampling method. Purposive sampling was used to select 

the University of Lagos, among the various other very large first generation universities in the 

country whose mission statement is to produce students who will be able to compete with their 

counterparts across the world. The mission requires that the university effectively promotes 

and facilitates adequate acquisition of digital competence skills for lifelong learning among all 

its students. Next, complete enumeration technique was used to select all eight faculties on the 

Akoka campus for this survey, and 50% of the departments in each faculty were selected 

randomly. The sample frame comprised 9,159 students, and the following formula of the 

Sample Size Calculator (2018) was used to determine an appropriate total sample size, which 

was then allocated proportionately to students in the various faculties and selected departments 

in accordance with the following formula (Sample Size Calculator, 2018), where z = z score 

margin of error; p = population proportion; N = total population size: 

  

  (z2. p(1-p))/e2 

n = ---------------------- 

  1+(z2. p(1-p))/e2N 

 

     A questionnaire was developed and validated for appropriateness for the survey. Face 

validity of the questions in the questionnaire was carried out by two experts in information 

science field. A pilot study was also done to collect data from 32 students conveniently selected 

from the Yaba College of Technology, Lagos. A reliability test using Cronbach’s Alpha test 

method was performed for each section of the questionnaire containing multiple items that 

collected responses for measuring the various elements of digital competence and lifelong 

learning behaviours of the students. The test reported values of more than the required 

minimum of 0.7 for each of the sections. Copies of the questionnaire were distributed by the 

researcher with the aid of research assistants. Three hundred and ninety-two (392) copies were 

distributed and collected back, out of which 323 (that is, 87.5% of the required total sample 

size of 369) were found useable for analysis.  

      

  



Journal of Information Science, Systems 
and Technology, 2021, Vol.5, No.3 
[December], 18-42 [Research Article]  

Amaechi, G.N.; Opesade, A.O. / 
Digital Competence and Lifelong Learning of University Undergraduats in Nigeria: 

How Interconnected Are They? / 32  

  

Results  

 

Research Question: What are the students’ competence and skill level in the various digital 

competence and lifelong learning skills?   
Table 1 provides the result of analysis of all areas of digital competence, digital competence 

level and skill levels of areas of lifelong learning. The table shows that 56.7% of the students 

reported that they had information and data literacy competence to some extent, and only 

37.8% of them had the competence to a great extent. All students surveyed assessed themselves 

as having some level of communication and collaboration competence with 68.4% of them 

assessing themselves as having the competence to a great extent. For the competence for digital 

content creation, 55.1% of the students reported that they have the competence only to some 

extent, only 21.1% said they have the competence to a great extent. All students said they have 

some level of online safety competence, with 51.7% having it to some extent and 45.2% having 

it to a great extent. For problem solving, 52.3% of the students said their competence is only 

to some extent, while 42.1% reported their competence level to be at a great extent. Overall, 

the students’ digital competence level is reported to be at some extent for the largest group of 

students who are at 53.9%, and 44.6% reporting their competence to be at a great extent and 

only 1.2% reporting their skill to be at a small extent. 

 
Table 1: Students’ Digital Competence and Lifelong Learning Skills Level 

  Frequency % 

Information and 

Data Literacy 

Not at all 1 0.3 

To a small extent 17 5.3 

To some extent 183 56.7 

To a great extent 122 37.8 

Total 323 100.0 

Communication 

and Collaboration 

To a small extent 4 1.2 

To some extent 98 30.3 

To a great extent 221 68.4 

Total 323 100.0 

Digital Content 

Creation 

Not at all 9 2.8 

To a small extent 68 21.1 

To some extent 178 55.1 

To a great extent 68 21.1 

Total 323 100.0 

Online Safety 

To a small extent 10 3.1 

To some extent 167 51.7 

To a great extent 146 45.2 

Total 323 100.0 

Problem Solving 

Not at all 2 0.6 

To a small extent 16 5.0 

To some extent 169 52.3 

To a great extent 136 42.1 

Total 323 100.0 

Social  

Inclusion  

Skills 

Not at all 4 1.2 

To a small extent 28 8.7 

To some extent 197 61.0 

To a great extent 94 29.1 

Total 323 100.0 

Career 

Preparedness  

Skills 

To a small extent 9 2.8 

To some extent 193 59.8 

To a great extent 121 37.5 

Total 323 100.0 

Personal 

Development 

Skills 

Not at all 3 0.9 

To a small extent 9 2.8 

To some extent 118 36.5 

To a great extent 193 59.8 
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Total 323 100.0 

Digital 

Competence 

To a small extent 4 1.2 

To some extent 174 53.9 

To a great extent 144 44.6 

System Missing 1 0.3 

Total 322 99.7 

 

Test of Hypotheses 

 

Hypothesis 1: There are no relationships among the digital competence areas. 

The inter-correlation matrix for the test of this hypothesis is presented in Table 2. The table 

shows that the areas of digital competence are highly positively and significantly correlated 

with each other (p < 01), with 8 of the 10 correlation values being above .500.  
 

Table 2: Relationships among Digital Competence areas 

 

Problem 

Solving 

Communication & 

Collaboration 

Digital Content 

Creation 

Online 

Safety 

Communication &  

Collaboration 

Pearson Correlation .604**    

Sig. (2-tailed) .000    

Digital Content  

Creation 

Pearson Correlation .539** .419**   

Sig. (2-tailed) .000 .000   

Online Safety 
Pearson Correlation .700** .639** .504**  

Sig. (2-tailed) .000 .000 .000  

Information & 

 Data Literacy 

Pearson Correlation .598** .556** .401** .522** 

Sig. (2-tailed) .000 .000 .000 .000 

**: Correlation is significant at the 0.01 level (2-tailed). N=323. 
 

Hypothesis 2: There are no relationships among the components of lifelong learning. 

The correlation matrix for the test of this hypothesis is presented in Table 3. The table shows 

that the components of lifelong learning are positively and significantly correlated with each 

other (p < 01), but only one of the three correlation values above .500  

.  
Table 3: Relationships among Lifelong Learning Skill components 

 

Social 

Inclusiveness 

Career 

Preparedness 

Career 

Preparedness 

Pearson Correlation .486**  

Sig. (2-tailed) .000  

Personal 

Development 

Pearson Correlation .398** .603** 

Sig. (2-tailed) .000 .000 

**: Correlation is significant at the 0.01 level (2-tailed). N=323. 
 

Hypothesis 3: There are no relationships between Areas of Digital Competence and 

components of Lifelong Learning.  

The correlation matrix for the test of this hypothesis is presented in Table 4. The table shows 

that each of the components of lifelong learning is positively and significantly correlated with 

each of the areas of digital competence (p < 01), although the correlations values are all 

moderate, ranging between .300 and .500.  

 
Table 4: Pearson Correlations between Digital Competence areas and Lifelong Learning 

components 

 Digital Competence variables 

Lifelong 

Learning 

variables  

Problem 

Solving 

Communication 

and 

Collaboration 

Digital 

Content 

creation 

Online 

Safety 

Information 

and Data 

Literacy 

Social 

Inclusiveness 

Pearson 

Correlation 
.356** .402** .346** .393** .308** 

Sig. (2-tailed) .000 .000 .000 .000 .000 
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Career 

Preparedness 

Pearson 

Correlation 
.482** .560** .465** .564** .371** 

Sig. (2-tailed) .000 .000 .000 .000 .000 

Personal 

Development 

Pearson 

Correlation 
.422** .491** .373** .469** .352** 

Sig. (2-tailed) .000 .000 .000 .000 .000 

N=323; **; Pearson correlation value is significant at the 0.01 level (2-tailed).  

 

 

Hypothesis 4: There is no significant relationship between overall digital competence and 

overall lifelong learning skills of the students. 

The result of the test of this hypothesis is as presented in Table 5. The result shows that there 

is a high and significant positive correlation relationship between overall digital competence 

and overall lifelong learning of the respondents (r=.639, p<0.01).  

 
Table 5: Relationship between overall Digital Competence 

and overall Lifelong  Learning skills levels 

 Lifelong Learning Skill 

Digital  

competence 

Pearson Correlation .639** 

Sig. (2-tailed) .000 

**: Correlation is significant at the 0.01 level (2-tailed). N=323. 

 

 

Hypothesis 5: There is no significant predictive relationship between overall lifelong 

learning and the components of digital competence. 

The results of the test of this hypothesis are provided in Tables 6a-c. Table 6a shows that at R 

Square= 0.442 there is a 44.2% variance in outcome that the variables problem solving, online 

safety, information and data literacy, communication and collaboration as well as digital 

content creation are accounted for in the lifelong learning skill levels of the students. Table 6b 

shows that at F=50.197 and p-value = 0.000, indicating that the model has accounted for a 

statistically significant amount of variance in the outcome. Table 6c shows that predictors 

communication and collaboration, digital content creation, and online safety have a statistically 

significant association to lifelong learning at p-value=0.000. This shows that as these predictors 

increase so does the students’ level of lifelong learning skills, however, predictor variables; 

problem solving and information and data literacy at p-value= 0.642 and 0.725 respectively, 

do not have a significant association to lifelong learning. Moreover, going by the Standardized 

Coefficients (Beta) scores, in Table 6c, the strongest predictor variable is Communication and 

Collaboration (Beta=.324), followed by Online Safety (Beta=.234) and Digital Content 

creation (Beta=.197). 
 

Table 6a: Model Summary 

Model 

 

R R Square Adjusted R Square 

Std. Error of the 

Estimate 

1  .665a .442 .433 .62691 

 a. Predictors: (Constant), Information and Data Literacy, Digital Content creation, 

Communication and Collaboration, Online Safety, Problem Solving 

 

 

Table 6b: ANOVA 

Model Sum of Squares df 

Mean 

Square F Sig. 

 Regression 98.642 5 19.728 

50.197 .000b Residual 124.586 317 .393 

Total 223.228 322  

a. Dependent Variable: Lifelong Learning Skill 

b. Predictors: (Constant), Information and Data Literacy, Digital Content creation, 

Communication and Collaboration, Online Safety, Problem Solving 
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Table 6c: Coefficients 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

 (Constant) 1.230 .181  6.801 .000 

Problem Solving .024 .052 .031 .466 .642 

Communication and 

Collaboration 
.285 .052 .324 5.498 .000** 

Digital Content Creation .143 .037 .197 3.850 .000** 

Online Safety .216 .060 .234 3.623 .000** 

Information and Data Literacy .016 .046 .019 .352 .725 

Dependent Variable: Lifelong Learning Skill. **: Significant at the 0.01 level (2-tailed). N=323. 

 

 

Hypothesis 6: There are no significant differences in the Digital Competence of students at 

different levels of study. 

The cross-tabulations of responses on digital competence levels of the students categorized by 

their different levels of study revealed that almost half (48.8%) reported their digital 

competence level to be at a great extent. However, the corresponding percentages for students 

at the higher levels of study decreased to 41.1% for those 200 level (second year), 30.8% for 

those in 300 level (third year), 33% for those in 400 level (which is final year for some of the 

students), and then increased to 42.9% for those at the 500 level (which is final years for other 

students in technology/engineering programmes).  

 

Hypothesis 7: There are no significant differences in the Career Preparedness of students at 

different levels of study. 

The cross-tabulations of responses on career preparedness levels of the students categorized by 

their different levels of study revealed that the students at the 100 level said they were prepared 

for their career to a great extent, and the percentage increased only slightly to 42.6% among 

those at the 200 level (second year), but then declined to 35.9% among the 300 level students, 

and to 28.6% among the 500 level students.  

 

Discussion  

The surveyed students were found out to generally have an adequate level of digital 

competence, with 44.6% of them rating themselves as having the competence to a great extent. 

However, overall their level of digital competence was closer to moderate than high, as a 

further 53.9% of the them rated their competence level to be at ‘some extent’. This finding 

differs from that of Esteve-Mon et al (2016) in Spain where the surveyed undergraduates 

assessed themselves as having high level of digital competence, as well as from that of Adabas 

and Kaygin (2016) in Turkey where the surveyed graduate students also assessed themselves 

as having high level of digital competence.  

     Furthermore, in this study, the self-reported competencies of the surveyed students in the 

five different areas of digital competence explored varied, with their competencies in the 

communication and collaboration area rated very high by more than two-thirds (68.4%) of 

them. This result agrees with Benali et al (2018) who reported that Moroccan English teachers 

assessed their competence level in the area of communication and collaboration as high., 

However, on digital content creation area of digital competence, whereas Benali et al (2018) 

reported that the Moroccan English teachers rated themselves high in digital content creation, 

only 21.1% of the surveyed students in this study rated themselves to have the competency to 

a great extent. This difference could however be because the teachers are already professionals 

who had completed their studies and need to constantly create content for their students. The 

finding on content creation in this study also contrasts Brake (2014) citing of Universal 

McCann (2009), that 67.5% of the Internet users in the Philippines and 57.8% of those in India 

create video content on the Internet.  
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    Other analyses in this study revealed that overall digital competence had very strong (0. 639) 

correlation with overall lifelong learning skills of the students, though each component of 

digital competence had only moderate correlations with each component of lifelong learning 

(social inclusiveness, personal development, career preparedness). It is also noteworthy that 

among the five areas of digital competence, only the collaboration and communication and 

online safety areas had strong correlation with career preparedness of the students. These are 

important findings in the context of todays’ digital societies, and also buttress the critical role 

of students’ competence in using digital tools for communication and collaboration to achieve 

adequate social inclusiveness, personal development and career preparedness. The findings 

agree with those of Messersmith (2015) on the use of various online collaborative tools such 

as Google Docs and VoiceThread, where the students affirmed they highly value the tools in 

their personal and academic lives (to achieve goals connected with their social inclusiveness 

and personal development), and later in their professional lives (to achieve goals connected 

with their career preparedness). Information literacy as defined by Paul Zurkowski (1974) long 

before computers took over the world demands of individuals the skills to access, evaluate and 

use information to solve all types of personal, educational or workplace problems, and much 

more recently Zilinski, et al (2014) emphasized the need for data literacy, that is, individual 

abilities to create, analyse, understand and use data in textual, numeric or graphical formats, as 

critical in various  increasingly quantitative-oriented disciplines and professions. In this 

connection, this study also found out significant but only moderate relationship between 

information and data literacy as a component of digital competence and career preparedness as 

a component of lifelong learning.  

    Findings of this study concerning ratings by students at different levels of their studies of 

their digital competence and career preparedness are interesting and somewhat surprising, 

because the percentages of the students at the higher levels of study who assessed themselves 

as possessing digital competence skills and careers preparedness skills to great extent were 

increasingly lower than for students at the lower levels of study. The findings were surprising 

because it would normally be expected that higher percentage of those in the higher levels of 

study would rate themselves more digitally competent and more prepared for their careers as 

they progressively acquire more knowledge and skills from the lower to the higher levels of 

study than students at the lower levels. But a plausible explanation is that the more the students 

acquire digital competence knowledge and skills as they progress through the levels of study, 

the more they realize that they need to learn much more to be adequately digitally competent 

and career prepared.  

     

Conclusion 

This case study of the interrelationships among components of digital competence and lifelong 

learning skills and behaviours of undergraduate students of the University of Lagos in Nigeria 

has unearthed many findings, with some supporting and some contrasting findings of previous 

studies worldwide. Among the findings are that there are moderate to high levels of correlation 

among the five explored components of digital competence skills, among the three components 

of lifelong learning, and between overall levels of digital competence and lifelong learning 

skills and behaviours. The self-reported digital competence level of the students was but needs 

further improvement, particularly when compared to those reported by other studies for 

students in Europe. Overall, their lifelong learning skills were assessed as adequate. However, 

whereas the personal development component of lifelong learning skills was assessed to be 

high, career preparedness and social inclusion components were assessed to be only moderate. 

The study concluded that the undergraduate students were somewhat adequate in using digital 

skills for their lifelong learning but need to diversify their skills. Given the findings of the study 

that communication and collaboration, online safety, and digital content creation are strong 

predictors of lifelong learning skills and behaviours, it is crucial that university students in 

Nigeria and worldwide are provided more learning activities that enable them to learn to use 
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more communication and collaboration tools and to access, create and share more  online 

content through contributions to blogs, online school magazines, while also learning to be safe 

online. 

 

Recommendations 

This study recommends that Nigerian universities need to improve their curricula design and 

delivery to enable their students to work more towards acquiring higher levels of digital 

competence, particularly in information and data literacy, improved communication and 

collaboration and online content creation behaviours, in preparation for their first choice and 

possibly alternative careers after their graduation. The students should also self-motivate and 

self-drive themselves to diversify and deepen their digital competence skills for improved 

practice and use of lifelong learning skills during and after their university education, in view 

of the glut and dynamism in the Nigerian job markets that often drive many graduates to second 

or lower choice jobs and careers. They should also share their career fears with school 

counsellors or lecturers who might be able to point them back on their career path. 
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