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Technology is advancing faster today than ever before with evidence of its impact in all
facets of our lives. With the spread of the novel COVID-19 pandemic across the world,
schools were closed as part of lockdown measures to contain the virus thereby disrupting
academic curricula. Academic institutions leveraged ICTs to virtually engage students and
teachers. Technology adoption will become a new reality for teaching and learning
processes. However, the choice of adopting and not adopting this technology is based on an
individual’s decision on the benefits or risks in using this technology. The objective of this
study is to find topical and relevant studies that have been conducted on technology adoption
in education. A systematic literature review was adopted to classify and evaluate articles
that fits pre-specified selection criteria using Google Scholar and IEEE databases. 132
papers were found to match the search criteria and filtered to 17 articles using applied
exclusion criteria. Current research highlights the trends in technology adoption and
provide empirical evidence of applications that have been used to implement technology in
educational settings. This research also adds to new literature on COVID-19 in relation to
its effect on academic curriculum across the world. Future research will investigate areas
that can be expanded and improved on to leverage the benefits of ICTs to limit the adverse
impact on the performance of teachers and students in the event of a disruption to academic

activities.

1. Introduction

Technology adoption is the choice of an individual to acquire
and use an innovation. Technology is advancing faster today than
ever before with developments such as cloud computing, robotics,
Internet of Things (IoT), Artificial Intelligence (AI), Machine
Learning (ML), etc., opening fresh opportunities for value creation
and contributing to our life experiences. There is a consensus in
both industry and academia on the growing importance of
technology as a robust means for survival in today’s fast-paced and
knowledge-driven world [1]. Evidence abound of its success and
impact on teaching and learning via documented research studies
[2-4].

Moreover, adopting or rejecting a new technology is based on
an individual’s perception of the benefits of using the tool to
achieve a goal [5, 6]. Although technologies are advancing, the
decision not to adopt has been categorised by poor innovation
implementation, high cost, high failure rates, maintenance, poor
technological planning, inadequate stakeholder participation [6-8].
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An understanding of the factors affecting an individual’s choice to
adopt technology is essential both for stakeholders using these
technologies as well as creators and producers of such
technologies. Several theories and models exist to allow us
understand the acceptance or rejection of a technology by an
individual: This includes but not limited to Technology Adoption
Model (TAM), Innovation Diffusion Theory (IDT), Unified
Theory of Acceptance and Use of Technology (UTAUT), etc. [9].

The present research aims to fulfil the objective: To provide a
summary of studies to determine the level of technology adoption
in an academic setting. On this basis, a systematic literature review
approach was employed to achieve this objective. Google Scholar
and IEEE databases were searched using the keyword ‘technology
adoption and education or learning’. One hundred and thirty-two
articles were initially obtained from the search. Inclusion and
exclusion criteria were applied which reduced the list to 17 articles.
These 17 articles were further analysed to fulfil the purpose of this
research.

The next section presents the research method for this study.
The result section provides the outcome of the literature review

108


http://www.astesj.com/
http://www.astesj.com/
https://dx.doi.org/10.25046/aj050611

K.E. Oyetade et al. / Advances in Science, Technology and Engineering Systems Journal Vol. 5, No. 6, 108-112 (2020)

and the analysis of the selected literature. This is followed by the
conclusion and possible area of future research.

2. Methodology

This section provides an overview of the research method
used in the present research. The approach stipulated by [10] to
conduct systematic literature was adopted.

2.1. Data sources and selection criteria

This paper reviews the adoption of various technology used in
schools for teaching and learning. Therefore, the combination of
the following keywords was applied: “Technology Adoption AND
education OR learning”. The title and abstract were checked for
the occurrence of the keywords to ensure results are for articles
focused on the study’s research objective. English language was
used to conduct this search to obtain a global perspective on the
topic as well as avoid narrow searches. We limited our search to
peer-reviewed texts available in online published journals and
conference proceedings from Google Scholar and IEEE electronic
databases.

The following inclusion criteria were deemed relevant for the
present research:

e  Studies on technology adoption application in education

e Studies that engage in any kind of technologies to support
learning

o  Studies written in English

The following exclusion criteria to remove articles not deemed
fit for the current study:

o  Studies that are not published as peer-reviewed journal articles
and conference papers

e  Studies not originally written in English language
e Studies whose full text is not available online and

e Studies discussing technology adoption but not with an
educational focus.

3. Result

As presented in Figure 1, the search and refinement process
followed six steps.

Step 1: Database search was conducted using the above-
mentioned keywords. A total of 132 articles was realised. Step 2
focused on the application of the selection criteria by checking to
remove duplicates due to the search using dual databases resulting
in 130 articles. Step 3 reviewed the abstract to determine whether
the article focused on the study’s research objective and relevance
to technology adoption. This allowed the study to remove 81
articles and left with 49 articles.

In step 4, full-text review was done on the 49 literatures for
eligibility to provide a clear understanding of the research
objectives. This allowed the study to exclude 8 articles which do
not fit with reason resulting in 41 articles. Further qualitative
review for quality assurance to ensure appropriateness and
relevance to the research study was applied on these 41 articles.
This allowed this study to arrive at a final list of 17 articles to be
considered for review.

3.1. Review of the Selected Literature

One of the well-known success areas of technology adoption is
the usage of m-learning in education. One of the motivations is the
provision and easy access to learning content [11].

Database search - . Articles included Articles included in
. Journal Mining & . Full text review for .
using defined . Abstract Screening o for further final systematic
Duplicate Removal _ eligibility o . .
keyword (n=130) (n=130) (=49 qualitative review review
(n=132) (n=41) (n=17)
Full text articles Excilfltii%fgles
Articles Excluded excluded with e
- qualitative
(n=81) reasons .
in=§) synthesis
(n=24)
Figure 1: Steps to selection criteria and final outcome
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A study by [12] used TAM to analyse factors that influence
learner’s technology adoption. They found that the factors
economics, usefulness, suitability, ease of use, enjoyment, and
social influence impact learners' adoption of m-learning to
facilitate and promote learning. Likewise, [13] explored the
capacity and acceptance of mobile instant messaging, an m-
learning platform to increase student performance. They suggest
that device portability, communication cost, collective capabilities,
and learner control of the device are key factors of flexible learning
in digital environments.

Evaluating the factors and effectiveness of e-learning adoption
on student learning, [14] adopted the Interactivity Distance
Education Web Learning (IDEWL), an enhanced online course
creative and conferencing tool that integrates other add-on tools
like online survey and e-blackboard for their study. There survey
found e-learning effective with the enhancement of the
interactivity modules in the students learning process.

On the other hand, [15] reported that the compulsory usage
factor is essential for overall adoption of the e-learning system
(ELS), either in a compulsory or voluntary setting. This is due to
its effectiveness in promoting ELS as a core learning platform for
students as well as discourage them from using other means to
receive an education.

Similarly, [16] measured the factors that affect learners’
adoption of blended ELS (BELS) and the perceived satisfaction of
BELS according to their learning styles and gender differences.
They report learning style did influence adoption of technology to
provide flexible learning and improve understanding. In another
related study, [17] examined the relationship between student’s
learning satisfaction and their use of video in a Moodle
environment. He found that the use of video significantly impacted
student’s learning performance and satisfaction.

In answering student's willingness to learn using e-learning,
[18] opines that designers of e-learning sites must ensure ease of
navigating the web interface during the learning process. This
designers must also ensure the quality of contents uploaded on the
websites to enhance students learning while exploring college
students learning attitudes with respect to their adoption of English
e-tutoring websites. Using TAM as a theoretical framework for
their study. There result showed that most users of English e-
tutoring sites found online sources more effective and offer greater
ease than traditional resources.

Furthermore, [19] conducted a study to examine key factors
influencing the adoption of iPads using factors from extended
TAM to design and deliver course content by academics. They
found that University academics found iPads useful and easy to
use with a high level of compatibility with their work.

Using the tablet devices in the classrooms, [20] reports that
tablets impacts teaching and learning practices. This tablet devices
provides a shift from the traditional way students learn to the
media-rich and interactive environments. They therefore
recommend stakeholders introduce educational and technical
support to assist both educators’ and learners’ understanding of the
benefit of these technologies in education.

Despite the growth and positive outcomes of technology
adoption in education, [21] found that males and females do not
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differ in their belief about the usefulness of e-books. Usage of e-
book in South African higher education corresponds to the effort
and the external pressure exerted on students to promote the
acceptance of e-books.

On mobile technology adoption for learning, [22] explored the
correlation between students' ICT skills and factors that impact
mobile technology adoption using the TAM framework. They
found that basic and advanced ICT skills in mobile technology
both played important roles in the intention to adopt m-learning.

Using mobile technology to enhance the convenience of
teaching the English Language in Taiwan, [23] extended the
factors of TAM to explain factors that affect the adoption of PDA.
There result showed that extended TAM was effective in
predicting and explaining the acceptance of English mobile
learning.

To facilitate teaching and learning processes using the
Learning Management Systems (LMSs) by University staffs, [24]
used TAM extensions to identify factors that influence LMS usage
behaviour and their underlying causal relationships. The analysis
of data reveal that the proposed factors were significant predictors
of faculty staff attitude towards LMSs. This confirms the validity
of the extended TAM in determining users’ technology
acceptance.

In testing the effectiveness of a Blackboard (Bb) course
management system (CMS), [25] used an experimental and control
group to conduct his test on English writing instruction in and
outside of the Bb environment. The experimental group achieved
encouraging results than the control group thereby contributing to
learning English writing using Bb. They also identified attitude,
perceived usefulness, perceived ease of use, and technical support
affect the adoption of CMS.

In [26], authors studied the effect of experience on students’
intention to adopt webcast and found that students with previous
experience in educational webcasts are most likely to adopt
webcast. Ease of use and usefulness were found to be important
factors in determining students’ BI to use webcasts for learning
purposes. They recommended that Webcast developers should pay
attention to learners’ intrinsic motivations and make them feel
comfortable when using the environment for learning.

In conclusion, [27] extended the TAM model to explain the
adoption and usage behaviour of social media users in higher
education. It was found that subjective norm, perceived usefulness,
perceived playfulness (happiness), and perceived ease of use
strongly predict students’ social media usage behaviour. Their
findings suggest that social media use in classrooms should
continue in higher institutions. This is because the intention to use
translate to the actual use of this ICT tools.

The above review shows technology adoption has the potential
to be used as an effective educational platform either directly or as
an alternative tool for teaching and learning process.

4. Results of the Review

From the 17 articles examined, this section presents other
findings from the above review and discusses the outcomes of the
issues related to technology adoption as follows:
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4.1. Publication History and Frequency

Figure 2 shows the history and frequency of the identified
articles selected for review. We observe the number of articles
remains reasonably constant (2006-2012) with a noticeable peak
in 2015. The low volume of publications between 2016 and 2019
could be related to our exclusion criteria which may have led to the
omission of recent literatures. However, the existence of up-to-
date papers lends itself to continuing research efforts and trends of
technology adoption in education.

2006 2012 2013 2014 2015 2016 2017 2018 2019

Figure 2: Publication History and Frequency
4.2. Publication Type

From the review of identified literature, Figure 3 presents the
result of the articles reviewed by the publication type. It was
observed that most of the articles (88%, 15 articles) were obtained
from published journals and the remainder (12%, 2 articles) are
conference proceedings. The different sources of articles for the
current research eliminate possible publication bias.

Journal

m Conference Proceedings

Figure 3: Publication Type
4.3. Word Cloud of technology adoption tools

As evidenced by the articles reviewed, Figure 4 shows the
various technology adoption tools adopted for teaching and
learning in education. M-learning and e-learning are mostly used
technology. Other tools are classified into these two categories.
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Figure 4: Word Cloud of Technology Adoption Tools

Even though, this research followed the steps for conducting
a systematic review as specified by [10], it is not without
limitations. For instance, the review results are limited to the
search keywords used, and thus some studies may not have been
included. However, we attempted to compensate for this by also
relying on related recent literature reviews.

5. Future Research

Future research will investigate areas that can be expanded
and improved on to increase the predictive performance of the
Technology Adoption in education to support student’s academic
achievements.

6. Conclusion

The potential of technology has been identified in the above
reviewed literature [14-17]. However, these technologies were
blended with face to face interactions [25]. With the recent wave
of the COVID-19 pandemic and the closure of schools, many
schools were forced to seek alternative and virtual means of
keeping the curriculum going using appropriate and connective
technologies. This implies that technology adoption will
gradually become a new normal in education as countries are
gradually opening economic and academic activities that were
affected by the COVID-19 pandemic.

Although a range of technologies is used in education, e-
learning and m-learning are the major tools adopted by many
institutions to enhance teaching and learning as identified in the
reviewed literature. However, despite the usage of technology
adoption as reported in this study, [28-29] reports present findings
on the challenges faced with the adoption of technologies as
related to COVID-19. This includes affordability and availability
of connectivity to the internet to access academic resources while
most educators lack the technical support needed to use this ICTs.

The current study implemented a systematic literature review
approach to provide a general picture of the usage of technology
in education. Google scholar and IEEE databases were searched
for articles published in online journals or conference proceedings
from 2006 to 2019. The keyword Technology Adoption AND
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education OR learning was which resulted in an outcome of 132
articles. This was reduced to 17 articles for in-depth analysis using
defined selection criteria. The researchers specifically conducted
an analysis of contributions considering the research objectives
that covered the year of publication, publication type, technology
adoption platforms employed in the research study.

The findings highlight that technology is a relevant tool in
schools to deliver the learning needs of 21% century students as
learners prepare to return to schools with the lifting of barriers to
academic activities. It is believed that the current COVID-19
challenge will change academic curricula and lead to the prevalent
usage of technology in the future.
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