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ABSTRACT 
Technology and its tools have had a major effect on higher 
education and are set to continue. This simply cannot be ignored, 
as growth in Information and communication technology (ICT) is 
soaring. The advent of online learning, as a tool, has generated 
unlimited learning opportunities to intensify the educational 
landscape, by accelerating educational output. The digital native is 
fervent on the transition from traditional teaching methods to the 
use of digital tools in enhancing learning.  This paper provides an 
account of the impact of technology and its tools on education, 
contributing to teaching and learning in the 21st century, 
ultimately leading to innovative education.  A census survey of a 
purposive group of educational personnel were employed in the 
study and the data collection tool was a questionnaire, comprising 
of both a qualitative and quantitative component.  Assuming 
learner positions, allowed educational personnel to “experience or 
get the feel” of being educated using technology and its tools.  
Analysis of data was concluded using a statistical software 
package (IBM SPSS). The Technology Acceptance Model (TAM) 
was the identified model for the study, signifying users’ perceived 
ease of use and perceived usefulness of technology are predictors 
of user attitude towards using the technology.  Results of the study 
were largely favourable in facilitating the learning process, with 
constructive feedback on the use of technology-enhanced tools, 
especially surveys, journals, videos, discussion forums, blogs, 
concerning and ensuring interactivity as well as an enriched 
learning experience for all.  However, a few respondents were 
apprehensive on the time management and technical aspects of 
online learning.   
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1. INTRODUCTION 
Modern technology has given birth to new avenues for learning, 

including teleconferencing, web-based distance learning and 
computer-assisted learning [1].  Growth in ICTs has created a 
buzz in many areas of our daily lives, but one element specifically 
has played an integral role in the broader landscape of higher 
education. Online learning or e-learning, its associated 
technologies, and tools are modifying the transfer of knowledge in 
expediting learning.  Keeping abreast with evolving technology is 
key to ensuring that maximum benefits are achieved.  It is 
undeniable what profound effect e-learning has on higher 
education, making instruction accessible, creating new 
efficiencies and assisting in driving better student outcomes [2].  
Higher education institutions are increasingly using technology to 
enhance the learning experience by adopting the most appropriate 
models.  Online technologies can help address issues of 
educational equity and create educational opportunities [3].  
Digital technologies have become an accepted part of the 
contemporary Higher Education (HE) landscape [4].  Other 
sectors including the health sector have discovered that computer-
controlled machines are beneficial, reducing the need for other 
tools [5].  Having technology contribute to the learning process is 
fast becoming a central focus area in education.  Moreover, 
advances in technology make assessing individual learner’s prior 
knowledge and competencies easier and provide them with 
learning that they want and need [6].  Incorporating digital 
technologies in transformative and innovative ways in education 
will guarantee acceleration in the field.  Technology-enhanced 
learning uses a wide range of digital technologies to strategically 
support and enhance learning in what has become commonly 
known as blended learning [7].  These blended approaches to 
learning have continued to grow over the years and the pace of 
development will depend on strategies of individual higher 
education institutions.   This will certainly pave the way forward 
in the field of technology-supported learning.   

The digital native of today is technologically-savvy and as a result, 
have greater digital demands.  So, how will this impact on the 
labour market?  There will unquestionably be repercussions for all 
stakeholders, as this generation’s interactions have been moulded 
by technology and its tools.  Jonsen et al have echoed these 
thoughts stating personal habits and behaviours that are shaped by 
growing up in a digital world, will have implications for the future 
of business and the interactions between employers and 
employees [8].  Extreme revolution in the field of e-learning may 
be foreseen, as this concept develops and higher education 
institutions acquire skills on how to leverage the technology [9]. 
With tech-savvy students and staff preferring interactive 
experiences, universities are faced with a challenge of using 
technology to meet learning and other goals.  Pillay states that e-
learning needs to mirror the new world, whereby a human touch is 
merged with a technological digital and cross border system, 
which develops skills needed for the world of work [10] 
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2. OVERVIEW OF E-LEARNING  
E-learning is the latest form of ICT to improve and expedite 
teaching and learning in the education era, reaching most parts of 
the world and becoming an integral part of human life [11]. The 
term e-learning has been in existence for several years but can be 
synonymously referred to as online learning, virtual learning, 
technology-mediated learning, and technology-enhanced learning.  
These terms are used interchangeably in many sectors to describe 
one in the same term.  Essentially it describes learning that is 
enriched using digital tools, delivered as part of a blended 
teaching approach.  It must be borne in mind that philosophies of 
curriculum design still apply regardless of the mode of delivery 
and the objective remains as the achievement of learning 
outcomes. Although often assumed that e-learning is only 
associated with education, several other industries have welcomed 
the advances in technology.  Hallberg states that there are national 
industries using e-learning to improve staff development and 
attain higher profitability, namely:  healthcare, computer and 
information technology, retail, e-commerce, and construction [12].  
With the adoption of e-learning, many organisations have realised 
the benefits it has to offer as well as the speed at which 
technology evolves. 

2.1 The Technology Acceptance Model (TAM) 
The Technology Acceptance Model was the identified model for 
the study, signifying users perceived ease of use and perceived 
usefulness of technology are predictors of user attitude towards 
using the technology.  The model was significant to the study in 
explaining how educational personnel perceived the impact that 
technology would have on teaching and learning. The original 
model was developed by Davies in the late 1980s on users 
approach towards technology [13]. Perceived ease of use signifies 
that using technology or related tool will be a simplified task.  On 
the other hand, users believe perceived usefulness indicates 
enrichment of job performance.   
2.2 E-learning in South Africa  
E-learning in South Africa is growing steadily.  If developed and 
implemented correctly it could be a game-changer for the 
educational and broader sectors of the country. This growing 
phenomenon has taken off a little late in South Africa, compared 
to other global counterparts, but the proliferation can now be seen.  
Educational institutions are recognizing the flexibility that virtual 
education affords and many academics are including modules 
online to cater to the new market.  With online education as an 
option, learning can now be accommodated into slots that suit 
learners.  Similarly, mobile technology has gained momentum, 
enhancing the interaction with students and lecturer amongst other 
benefits [14].  In essence, online instruction is developing, leading 
to excellent education in SA.  Gullan [15]  points out that 
although technology continues to disrupt our lives, the education 
and training sectors are benefitting from it.  It is further stated that 
three ways in which digital education can nurture employees are 
learning new skills, collaboration and higher-order thinking.  
Studying is becoming more accessible to prospective students, as 
online learning platforms continue to grow.  Course designers 
must take cognizance of the fact that online courses may require 
additional time to structure, due to elements of interactivity, 
collaboration and stimulating content being incorporated.  Within 
the South African higher education context, there still exist huge 
disparities with transitioning from schooling systems to 
universities.  Most universities have a blended teaching and 
learning approach, which may impact on learners due to pre-
university issues beyond their control.  Issues such as poverty, 

inequality or being previously disadvantaged place pressure on 
universities to offer additional support to affected learners.   This 
poses a challenge to higher education institutions with progression 
in the fields of technological development.  The changing 
landscape of education is of paramount importance and higher 
education must remain at the forefront.  As echoed by the 
Stellenbosch Institute of advanced study (STIAS), the context in 
which learning occurs is rapidly changing and higher education 
must adapt and respond. If universities cannot adapt to this 
changing world and acknowledge their failings they could become 
redundant [16]. 

2.3 The Fourth Industrial Revolution (4IR) 
Technology is rapidly changing our economic, cultural and social 
realities and the question of how to prepare the youth and current, 
generation for the fourth industrial revolution has been an issue 
for contemporary higher education [17].  Penprase [18] 
emphasizes the 4IR curriculum will have to focus on emerging 
technologies and substantial changes to the curriculum will be 
required so that students can develop capacity in rapidly emerging 
areas.  But, we ask ourselves, “what is the fourth industrial 
revolution?”  According to Schwab [19], the fourth industrial 
revolution is the digital revolution that has been occurring since 
the middle of the last century and is characterized by a fusion of 
technologies, blurring the lines between the physical, digital, and 
biological spheres.  Furthermore, it relates to how technology is 
presented and used by all.  

A question to deliberate on is, how does the fourth industrial 
revolution impact on education and reciprocally?  The advent of 
ICT has transformed methods of teaching, fusing it with 
traditional approaches.  These blended approaches to learning 
have had significant effects on educating for the future.  To 
educate for the fourth and future industrial revolutions, there is a 
need to embrace technologies associated with them. Education 
systems, programmes, and curricula need to be flexible, allowing 
for students’ interests and needs [17].  Educationalists have a 
mammoth obligation of delivering relevant content that 
adequately prepares students with vital and necessary skills as 
technologies continue to transform.  Embracing technologies is 
the first step in accepting that transformation is occurring and that 
too, at a rapid pace.  This denotes that there needs to be flexibility 
in curriculum development to allow for future industrial 
revolutions, which may radically be transformed. In a recent 
article, the SA Deputy Communications Minister indicated that 
4IR must be of benefit to all South Africans as South Africa is not 
where it should be.  She further added that technology could help 
improve the situation and South Africans should harness how the 
available tools can improve the lives of our citizens [20].  

2.4 The Impact of Technology on Education 
Is digital learning the future of education?  The White paper by 
Collins validates the significance of technology as a means of 
preparation for success in the 21st century whilst developing 
analytical, critical thinking and data management skills [21]. 
According to Lynch [22], one aspect of the technological era, 
online learning is the future of education at all levels but more 
specifically higher education.  Educating using the online 
platform is thriving today, with no deceleration in sight.  This 
platform is used in ways to transform different areas over and 
above traditional education.  Training employees on a set of 
newly required skills or offering short courses permits 
organisations to ensure that employees can expand their skills 
using a transformative tool.  Besides, individuals are granted 
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access to programs that offered them the ability to earn online 
degrees and enrich their lives through expanded knowledge [23].  
Online education has become an increasingly important part of 
tertiary education, with colleges and universities using world-
famous faculty members and professional support teams to 
promote online courses [24]. 

Undoubtedly, with an even wider spread of technology and 
deepening of the global mandate of education for all, online 
education’s potential to become complementary, or in some cases 
alternatives to traditional education cannot be overlooked [25]. 
There has been a lot of debate on whether technology is taking 
over the world.  Henny [26] states that some educators worry that 
soon there will be no students to teach as technology might take 
over tasks and abilities that we have been teaching our students 
for decades.   He reassuringly states that education will never 
disappear.  While online learning won’t crush traditional 
classrooms, it surely will change the way it is known today.  With 
improved resources and a reduction in academic workloads, 
classrooms can be transformed into co-learning spaces, enabling 
students to learn in a collaborative environment [27]  Future 
trends in online learning that are likely to dominate in the 
education world are mobile learning, project-based learning, 
learning analytics, redesigning classrooms, blended learning and 
adaptive learning technology [22].  Spector et al [28] reverberate 
that shifts in education towards blended and online learning led to 
the consideration of technologies that could support assessment 
and feedback to learners.  Arshavisky further states that the 
following six popular trends will become entrenched in e-learning 
in the future: microlearning, artificial intelligence, gamification, 
AR/VR/MR (augmented reality, virtual reality, and mixed reality), 
video learning and big data [29].  Furthermore, Isiyaku’s study 
found users computer self-efficacy and enjoyment of ICTs to 
influence the effectiveness of ICTs [31] 

3. METHODOLOGY 
The study was conducted at a South African University of 
Technology where e-learning was employed The adopted 
methodology for the study comprised of a mixed-method 
approach consisting of both qualitative and quantitative data 
elements, to increase the range of the study.  A mixed-methods 
strategy may allow the researcher to capitalise on the strengths 
and offset the weaknesses of each method [32]. Data was 
collected using a questionnaire, designed to include elements of 
both open-ended and closed-ended responses.  The qualitative 
element, allowed respondents to state their thoughts, feelings and 
provided them with an opportunity to express themselves without 
prejudice. A census survey of a purposive group of educational 
personnel was employed in the study. Educational personnel 
embarked on an online training course and were exposed to 
technology and numerous tools/techniques using the online 
environment.  The data instrument was pre-tested before the 
commencement of the study ensuring that the instrument was 
reliable and valid.  Furthermore, the purpose of pre-testing was to 
ensure that it was a true reflection of the study and contained no 
errors. Questionnaires were personally administered by the 
researcher to participants, of which a week’s duration was allowed 
for completion.  The researcher provided participants with a brief 
overview of the study and addressed queries. On completion, 
questionnaires were collected by the researcher and collated in 
preparation for analysis.  Respondents were informed of the 
confidential nature of the study and non-disclosure of any 
personal information.  They were assured that their identities will 
remain anonymous.  

4. RESULTS AND DISCUSSION 
4.1 Reliability and Validity of Data 
Statistical analysis was performed using IBM SPSS Statistics 
software.  Cross tabulations were done to analyse the relationship 
between the variables. A value of 0.700 or greater for the 
Cronbach’s Alpha indicates acceptable reliability for the questions 
analysed [33].  The overall reliability score of (questions 1.1 and 
1.2) .700 indicate an acceptable level of reliability (Table 1.1 and 
Table 1.2). 

Table 1.1 Reliability and validity of the data 
Cronbach’s 
Alpha 

Cronbach’s Alpha Based 
on standardized items 

Number of 
Items 

.620 .700 2 

.311 .331 2 

Table 1.2 Reliability and validity of the data 
 Scale 

Mean if 

Item 

Deleted 

Scale 

Variance 

if Item 

Deleted 

Corrected 

Item-Total 

Correlation 

Squared 

Multiple 

Correlation 

Cronbach's 

Alpha if 

Item 

Deleted 

Qu 1.2 2.0000 .200 .538 .289  

Qu 1.3 1.9091 .691 .538 .289  

      

Qu 1.4 1.2727 .218 .198 .039  

Qu 1.5 1.4545 .473 .198 .039  

Table 2. Results of the Chi-square test (P-value) 
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Gender .338 .377 .632 .150 .072 

Age .565 .254 .457 .249 .079 

Gender .639 .922 .453 .404 .179 

Prior to the 

online training 

course, were 

you actively 

involved with 

e-learning 

within your 

Department? 

 .478 .004 .497 .338 

As a 

facilitator, do 

you use all the 

tools available 

  .321 .204 .337 
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on 

Blackboard? 

Do you find 

using 

Blackboard a 

challenge? 

   .845 .632 

 

 
Figure 1. General overall experiences of respondents. 

 
Figure 2. Crosstabulation: Prior to the online training course 

participants were actively involved with e-learning within their 
department. 

The reliability and validity of the data were checked by 
performing inferential statistics in the form of the Chi-square test 
for association between two variables of interest (pvalue <0.05) 
(Table 2).  

As shown in Figure 1, all the participants (100 %) indicated that 
the online training course was beneficial to them, the instructor's 
engagement was encouraging and it provides them with a student 
point of view to e-learning, hence allowing them to connect with 
their students. All were in agreement of implementing the skills 
acquired from the course, in their classrooms. Eighty-two  percent 
of the participants mentioned that they were actively involved in 
the online training course, but sixty-four percent of the 
participants find specific sections of the online course difficult. 
Thirty-six percent of the participants use all the tools available on 
the blackboard but nine percent of the participants find using the 
blackboard a challenge (Figure 1). Results indicate that 
participants who were actively involved in e-learning, do not face 
challenges in using Blackboard (Figure 2). The results of Chi-
squared implies that there is an association between being 
involved with e-learning prior to the course and finding 
Blackboard a challenge.  Over half of the participants do not use 
Blackboard tools and reasons cited were: “there are too many 
tools on Blackboard and it is difficult to use some”. A large 
percentage (73 %) discovered that several hours a week had to be 
set aside to complete tasks.  

Others who did not have time-related issues were essentially 
exposed to previous digital use. Results show that skills from 
former exposure to digital use or online learning had simplified 
the current learning and subsequently reduced the time to 
complete activities for these participants. Online learning is 
unquestionably providing opportunities for new learning skills, 
making it a highly effective tool in knowledge transfer.  It is 
expected that the majority of individuals being introduced to a 
new form of learning, would require additional time in completing 
tasks initially.  For an online tool to be effective, basic training 
should be provided to ensure that elementary skills are imparted, 
thereby reducing the time to complete tasks and hence leading to 
efficient processes.  Embracing technology is likely to make the 
transitioning phase simpler and open doors to innovative 
education in a student-centred environment. 

Surveys, assessments, journals, discussion forums, blogs, videos, 
and other tools were stated as beneficial in expediting the learning 
experience.  Furthermore, new and innovative assessment 
methods are available with technology, thereby reducing times 
and creating endless possibilities. These fundamental tools in 
education may contribute to innovative education whereby the 
focus is learner-centred, encouraging critical thinking, student 
engagement, and collaborative learning.  A degree of authentic 
learning is noted and the future of education looks encouraging.  
Participants were positive that technology and tools will create 
blended learning opportunities and contribute to the acceleration 
of specific areas in education. Elements of curiosity, accompanied 
by enthusiasm has proven that by simply allowing oneself to be 
exposed to new teaching methods, opens up several doors, 
irrespective of age, gender, and other biases. The study has proven 
that not only a digital native can adapt to evolving times, but also 
newly exposed users, as some participants were first time users 
and others were in the mature age category. Several benefits of 
using technology-enhanced tools were identified, of which the 
following were cited:  deeper learning occurs; increase in 
interaction and engagement between learners and instructors; 
accessibility and flexibility whereby content is available 
continually; numerous stimulating techniques of imparting 
knowledge and encouraging online environment. Although a few 
aspects of online learning were met with apprehension, 
respondents were of the view that technology is here to stay and is 
bound to take education to new heights. In any environment 
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involving technology, there will be technical concerns of which 
must be addressed.   Technology-enhanced learning is proving to 
be the future of learning, continuing to develop and advance at a 
rapid pace. 

5. CONCLUSION 
A question the father of modern management, Peter Drucker 
asked many years ago was, “Is e-learning one of the fastest-
growing technologies in the world”?  This couldn’t be more 
accurate as e-learning has become one of the fastest-growing 
sectors to completely revolutionise the educational world [34].  
Rethinking our education system, techniques of imparting 
knowledge and being open-minded to incorporating technology-
driven education is a step closer to effective pedagogical 
transformation.  To begin with, academic staff must be accepting 
of the new form of knowledge augmentation as the rate of 
technology evolves rapidly.  This study was necessary for 
providing imperative information demonstrating the importance 
and contributory nature of technology in education.  Both Pathak 
and McKnight’s study’s [11] [30] supports how technology and e-
learning improve and expedites teaching and learning benefitting 
teachers and learners.  Findings of the study indicate that 
participants responded constructively and positively towards the 
use of technology-enhanced tools in contributing to teaching and 
learning.  They believe that the introduction of technology-
enhanced education tools may contribute to an enriched learning 
experience.  The new blended pedagogical experience will 
provide boundless opportunities as technology-driven changes are 
occurring daily.  Specific tools that participants believe will most 
definitely contribute to an encouraging outcome were primarily 
dealing with interactivity, support, and continuous feedback.  
Indications were made, that the new and transformative method of 
teaching is leaning more towards a student-centered approach as 
opposed to the traditional lecturer-centered approach.  It allows 
for more blended learning opportunities and interaction between 
various parties creating a further content environment, whilst 
simultaneously including deep learning sessions. Technology-
enhanced tools allow students an opportunity to process their 
thoughts better, with additional aids to support them, aiming to 
achieve superior results.  The ultimate notion is to create 
opportunities and learning experiences, using technology-
enhanced tools that provide quality educational experiences for all.  
The Fourth Industrial Revolution (4IR) is here and a question to 
ponder on is, are we prepared to harness the changes towards an 
autonomous workforce? 
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