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Abstract: This paper examines technology adoption in higher education using a systematic literature review (SLR) 

of empirical studies. The current use of technology, reasons for adoption and extent of success was investigated. A 

systematic search of literature resulted in 32 peer-reviewed articles that were published from 2013 in ACM Digital 

Library, Emerald Insight, Springer Link, The IEEE Computer Society Digital Library (CSDL), and Science Direct. 

The synthesis of this SLR show that several universities have adopted and have utilized different types of 

technologies such as mobile technology, social media and augmented reality/virtual reality (AR/VR) technology. 

It has been found that higher education institutions embrace technology mainly to provide flexible access to 

learning materials, enhance interaction and collaboration, and to improve students’ motivation, engagement and 

creativity. With the numerous researches conducted using AR/VR technology in educational context, there is 

evidence to suggest a promising future for education through AR/VR technology. 
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INTRODUCTION  
The introduction of technology has changed the way 

of life together with learning and teaching. Therefore, 
universities are making diligent effort to incorporate 
technology into their teaching and learning approach. 
Researchers [1] have highlighted the commitment of the 
universities to implement new technologies as a 
learning support. According to  Barnaghi and Sheth [2], 
there is a rapid growth in the adoption of Internet-
enabled technological devices. Also, to support 
universities effort, several researches have been 
conducted from numerous perspectives and have 
identified the elements that contributes or impede 
technology use in education [1]. 

The aim of this paper is to investigate empirical 
evidence related to technology implementation and 
acceptance in higher education using a systematic 
review method. This study will contribute to identify the 
reasons for adoption and explore the extent of success 
and recommend areas for additional exploration. The 
research question raised was: To what extent has 
technology been adopted into university classrooms?  . 

 

 

 

LITERATURE REWIEV 

 
In today’s technologically advanced world, it is vital 

to facilitate teaching and learning of higher education 
with emergent technologies including mobile 
technologies, social networking, augmented 
reality/virtual reality (AR/VR) technology, and many 
more. Several higher education institutions (HEI) have 
embraced these technologies to maintain students’ 
attention, motivation and interest. Also, students 
investigation of ICT can stimulate teamwork, novelty 
and originality [3]. 

The benefit of mobile learning in higher education 
(HE) has been reported by many researchers [4]. This 
includes convenience, portability, collaboration and 
sharing among each other claimed by [5]. Also,  Oberer 
and Has [6]  have emphasized that mobile technologies 
can enhance learning experiences through creative and 
innovative learning processes.  

Social networking such as Facebook, Twitter and 
YouTube is another technology that is being adopted in 
universities around the world. These popular internet 
based technologies have been used as an educational 
tool in recent years [7] for enabling communication, 
interaction and collaboration. Also, social networking 
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technologies encourages best practices in pedagogy, 
supports constructivism and experiential learning  [8]. 

AR/VR is one of the novel technologies that 
promises new strategies and dimensions to educate 
effectively and attractively. Augmented reality (AR) 
displays digital content in an image of the real world 
and allows students to get directly involved into 
interesting experiments. This integration enables huge 
versatility and creativity [3]. Also, Baadel, Majeed and 
Kabene [9], have argued that AR/VR may be used 
successfully to boost students’ attention, motivation and 
interest and also have a positive impact on learning 
goals [10]. In addition, AR/VR contents can be 
beneficial for different learning areas especially those 
that require practical and experimental interaction. 
These devises (including games and simulations) allow 
instructors to better engage students and expand their 
knowledge. 

Methodology 

 
The systematic literature review (SLR) in this study 

has been conducted by following the procedures of 
(Kitchenham, et al. [11]. This SLR method identify, 
assess and interpret the available research evidence in 
order to provide answers for particular research 
questions [12]. This is a reliable method and consists of 
three main phases; planning, conducting and reporting. 
The source for the search includes ACM Digital 
Library, Emerald Insight, Springer Link, The IEEE 
Computer Society Digital Library (CSDL), and Science 
Direct.  

In order to commence with the review, the first step 
was conducting systematic searches using databases. 
Both abstracts and full texts were searched with 
different combinations of keywords including 
“technology in higher education,” “technology adoption 
in the university,” “digital technology,” “social media 
for higher education,”  “virtual/augmented reality” and 
“mobile technology in higher education”. The searches 
returned with 53 abstracts, full-text and peer-reviewed 
papers. However, restricting the interval to 2013-2018 
returned 39 articles, and 32 papers remained after the 
removal of duplicates and secondary researches. 
Screening was done to see whether they have the search 
words in the title or in the keywords. Then, a quick 
reading of the abstracts and conclusions was carried out 
to identify whether the researches were related to 
technology in higher education. Successively, 32 
articles were selected for full-text screening. 

Data extraction process was conducted using tables 
to collect evidence related to research question. The 
tables consists of information on sources of the articles, 
titles of the research papers, authors,  aims of the study, 
research methods, type of technology used, research 
areas and research findings. Then, for the ease of 
analysis, the articles were categorized into themes; 
AR/VR technology, mobile learning, social networking 

and adoption of ICT. Few articles which do not fit into 
these categories were listed separately. The number of 
articles retrieved from different sources are summarized 
in Figure 1. 
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Fig. 1: The number of articles retrieved from various sources (2013-2018) 

 

DISCUSSION 

 

The It has been found 32 research articles which 

discusses the current use of technologies that are related 

to higher education. The research findings are displayed 

according to the categorized technological themes in 

Table 1. From the synthesis it is evident that technologies 

can transform the pedagogy of teaching and learning in 

higher education. They can provide access to learning 

resources 24/7, enhance communication, interaction and 

collaboration. This provides the flexibility and 

convenience of ‘anywhere’ ‘anytime’ learning which is 

required for todays’ generation of students. Hence it 

results better engagement and immersion leading to 

improve student learning [13]. 

Mobile networking and social media are all 

promising technologies for higher education. However, 

the most promising and most novel technology, AR/VR 

technology such as ChemPreview, interactive 3D 

visualizations, and games/simulations have countless 

potential to add to the traditional methods [14]. These 

tools provide better visualization and interaction which 

are very successful in boosting students’ motivation and 

interest and even enhance understanding of 

mathematical concepts [3].   
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 TABLE 1: RESEARCH FINDINGS ACCORDING TO TECHNOLOGICAL THEMES 

 

Technology 

Themes 

Article

s 

Research 

Area 

Findings/Results 

 

Cloud computing 

 

1 University 

general 

teaching 

Positive relationship between perceived ease of use & intention 

to use. 

Virtual reality 

/Augmented 

reality/ Games 

and simulation 

(ARVR) 

11 Medicine, 

Architecture, 

Dentistry, 

Maths  in  

Engineering, 

general 

teaching, 

history and 

tourism 

VR enhance anatomy education. Self-learning and assessment. 

Research and upgrading and improvement of Tool still needed. 

AR enhance T & L of Maths better visualization and interaction 

AR visualization tool  for wireless communications- increased 

interest & gained from the demonstration. ChemPreview- more 

effective way of extracting structural knowledge. Brain AR/VR 

application- gave positive results. Games & simulations have a 

progressive influence on ontarget goals cognitive, behavioral, 

and affective.  Potential options & pathways for future research. 

Need integration to curriculum, need more powerful retrieval 

facilities, modification and extension of content, more precise 

sensors, tracking of hand gestures and more research also 

needed. 

Mobile 

learning/Smartph

one/ IPad 

 

7 University 

general 

teaching, 

Engineering 

 

Smartphones offer ease, portability, inclusive learning 

experiences. Improve student-teacher interactions and student - 

student interaction. Challenges include interference, reliance, 

missing hands on skills, decrease face-to-face contact, teachers 

need supportive PD.   

Social 

networking, 

Facebook, 

Twitter, YouTube 

4 University 

general 

teaching 

 

Social Networking-successful tool for HE .Need to design 

instructional strategies & constantly monitoring. Structural 

equation modelling SEM - resource sharing most influential 

determinant, then perceived usefulness, perceived enjoyment & 

collaboration & social influence. YouTube valuable learning 

resource - alternative to written texts. 

Web 2.0 

Technology 

1 General 

university 

teaching 

‘Replacement discourse’ - works in theory but, in practice, there 

are cultural variances, other alarming factors. The article 

suggests a model that could enable the incorporation of Web 2.0 

Tech in higher education. 

Classroom 

response system-  

 

1 Entrepreneurs

hip 

Useful & effective in facilitating interaction, motivation and 

engage with entrepreneurial knowledge & acquisition. 

Innovative, active &deep learning in a mobile based- CRS 

supported classroom regardless of time & location. 

Adoption/ 

integration of ICT 

 

7 University 

general 

teaching 

 

Favorable attitudes towards adoption of web-based assessment.  

Provide access to learning resources 24/7, enhance 

communication, interaction and collaboration Barriers: lack of 

pedagogical background, supervisory focus on instructional 

performance, No On-going support, measure for success not 

defined. Essentials for ICT: infrastructure, management, 

policies & HR; network, virtual platforms, computer self-

efficacy, attitude. Limited use of technology, low use of social 

media tools. Avoids duplication of labor, improve working, fast, 

better, reduce cost. 
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Despite strong evidence of the benefits of 

educational technologies, there are some drawbacks 

reported in the literature. The barriers identified 

include teacher attitude, lack of training and support, 

lack of technical infrastructure including internet 

connectivity, lack of policies and problem of cyber 

loafing. Also, improvements and modification of 

AR/VR technology is needed such as upgrading the 

spatial resolution of VR glass, solving the problems 

motion sickness, updating 3D models with diagrams, 

video clips etc. In addition, AR/VR technology will be 

more capable if avatar generation is include in the area 

of tele-presence and the support object tracking such 

as Leap Motion will be an added value. Moreover, 

AR/VR technology needs to be carefully integrated 

with the curriculum in order to get the full benefit for 

instructors and students. 

 

CONCLUSION 

 

With the increasing coverage of mobile networks, 

many emerging technologies have been adopted by 

higher education institutions and in more effective 

ways. For instance, there is evidence that many 

opportunities arise for AR/VR technology in different 

fields of higher education. Also, the number of 

researches conducted on AR/VR technology in 2017 

demonstrates that researchers are moving towards 

AR/VR.  
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