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Abstract: Mobile phones have become widespread in the modern era. One contemporary use of mobile phones is in the

education field, commonly known as M-Learning. Subsequent to the growth of M-Learning, developers of educational

mobile applications need to understand what the user requirements are, and how to satisfy them. In order to measure

user satisfaction while engaging with mobiles aslearning tools,

manymodelshavebeencreatedusingtheUnifiedTheoryofAcceptanceand Use of Technology, and other models such as the

Technology Acceptance Model. However, none of these has focused on the technical factors affecting the users’ intentions

to use their mobile phones as learning tools. Due to technical limitations, as well as human psychology, mobile phone

learning remains limited to an assistance-only function. This paper presents a review of studies that have been used to

measure users’ intentions of engaging with mobile phones as learning tools. One hundred and twenty-seven papers have

been reviewed, dating from 2011 to 2020. These papers differ in terms of methodology and results collected. Results

showed that many models had been extended by adding factors such as trust, pre-usage or attitude. Moreover, this

review concludes that almost none of the above-mentioned studies had identified precisely the technical factors that may

affect the intention of using this type of technology in education. However, when classifying the influential factors of M-

Learning, almost none of the studies discussed the advantages of the technical aspect in imparting knowledge through

mobile learning. This study is significant for the education industry in its identification of the relative importance of these

factors where mobiles are involved in the learning process. In addition, it provides a brief history of the involvement of

technology in education.
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1. Introduction

Effective and influential learning can be approached as a process. This includes, first, creating the possibility of active

learning by allowing students to learn at any time or location. Second, cooperation and teamwork among students should

be facilitated by providing functions such as virtual collaboration. Third, learning develops through simplification of

teamwork and joint ventures. Fourth, information and knowledge can be provided from realistic sources . The

development of mobile phone technology has led to greater versatility, ease of use and cost-effectiveness. Therefore, it

can provide content for educational purposes and facilitate learning, in addition to providing personal contact with others,

referred to as the World Social . Research has found that the basis for the success of the educational process is placing

the learning responsibility in the hands of the student . Meanwhile, technology is developing and changing many aspects

of human society .

2. Concept of Mobile Learning

With the inception of the M-Learning innovation and its presentation in the field of instruction, numerous components of

this innovation within learning procedures have been recognized. The instructor has become no longer the main source of

data for undergraduates. Among these components that have been utilised in current advances is the inclusion of cell

phones into the instruction framework. Certain definitions that clarify this innovation have noted by numerous scientists.

Portable realizing, popularly known as M-Learning, is the conveyance of any instructive substance to the beneficiary that

is created and utilised by cell phones, regardless of whether it is explicit data or a full educational programme . In a

number of outcomes of recent studies, the basic positive features of the technology that undergraduates have reported

were versatility and convenience, which is the principal foundation of this type of learning process . With the

advancements made in intelligent gadgets notwithstanding, versatile training is as yet considered an auxiliary strategy for

discovery, which merely assists understudies to collect data. Meanwhile, the role of the human educator remains essential

because of social and specialised competencies .
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In spite of this reality, some previous studies found that numerous undergraduates want to utilise cell phones since this

facilitates correspondence with their educators and associates more than any other conventional strategies now

accessible . Versatile learning also makes training procedures more satisfactory, particularly among youngsters who are

bound to seek innovation and have an enthusiasm for it . Furthermore, portable learning permits students to learn alone

without the requirement for an educator, which simultaneously builds cooperation between classmates . It is not

necessary to do this activity in a similar spot . Thus, it has been noticed that college undergraduates generally utilise

their cell phones to speak with one another without having perceptible issues using phones in the learning procedure .

Besides, portable learning permits students to benefit as far as possible from contributing their time . It is currently not

mandatory to obtain data simply in lecture halls; however, there is a need to recognise cell phones as the means of

exchanging information from anywhere on the planet at reasonable cost . In recent years, some researchers and

educational personnel have used games based on mobile technology in the educational process . Some researchers

have found that self-learning through mobile phones can be a major vehicle for student development .

Although certain aspects of education require the utilisation of portable learning, a key consideration remains that certain

factors may influence this type of instructive procedure. The student, through cell phones, may confront a few issues while

moving between one nation and the next, since the specialised standards may vary between the two nations . Although

many developments have been made in mobile learning, there remains a need to involve Mobile Learning Studies in

Physical Education . At the point when versatile learning is added to the training procedure in developing nations,

clients may experience challenges in its application, one of these being specialised issues that may emerge for the

student . In addition, some instructive materials created for use with work area gadgets or workstations may not be

suitable for smart gadgets or telephones utilised by students, except if they incorporate certain changes that make them

usable in the two places . This issue has recently been resolved with numerous instructive stages for supporting work

area views and versatile views. Now it has become possible to use the mobile phone for learning at any time or

location .

3. Previous Studies in M-Learning

Even though various studies have been conducted on the topic of mobile education, technical factors have not always

been considered . Several of these studies extensively utilised varied acceptance models, like applying original models,

whereas others utilised altered models. One such study found that despite the enjoyment students might find in the

relevance of the services provided through mobile education and also the importance of their acceptance of this type of

education, this acceptance remains comparatively low in some Arab countries . One incentive to use mobile education

is the ease of accessing the material in spite of physical and time constraints, particularly if a high level of confidence

exists among users that this type of education is compatible with students’ devices . Some researchers have planned

the utilisation of the Mobile Learning Adoption Model (MLAM) and found that technological self-efficacy is a crucial

element of encouraging students to accept M-Learning . Furthermore, another study found that one key factor resulting

in the success of mobile education among students is the corresponding support within universities for applying this type

of education and taking advantage of its capabilities .

Though selection to find out whether victimisation of mobile devices is within the hands of scholars, a desire remains to

research the factors that have an effect on student acceptance of mobile education . The acceptance of mobile

education among students continues to be comparatively poor in some Arab countries . Therefore, considerable

analysis is required to identify the factors behind, and causes of, these weaknesses. Researchers have developed a

model that integrates the Technology Acceptance Model (TAM) with the updated DeLone and McLean’s model (DL & ML),

finding that among the factors connected to student intentions to explore such new technology is the quality of this type of

M-Learning . However, despite the emergence of mobile education or e-learning, determining the extent of learner

acceptance of e-learning itself remains limited in Saudi Arabia and therefore needs more analysis . Moreover, once

scholars gain greater assurance of the victimisation of this sort of technology, their enjoyment and use of it in educational

life would increase . Some studies have suggested that upon embarking on the inclusion of mobile education, it is

necessary to address problems technically, educationally, socially and in combination . There is little question that

technology is vital to modern life; however, learners’ knowledge and use of this technology is additionally necessary, a

factor which has hitherto been unnoticed and unexplored .

Improvements to M-technology extend the ways of learning far from the traditional classroom by providing opportunities to

obtain knowledge more easily. Using mobiles for education can also be a key element of formal education . Students

have experienced difficulty in cooperating with each other in group activities when they depend on mobile computers .

Tablets are not that difficult to use for entertainment, but this may not be replicated when they are used in education .
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Nowadays, educators are surrounded by devices that they use for many purposes, and that changes the way the

environment is managed and understood . Learning systems often fail to hold students’ attention for the full duration of

a class .

People intend to use applications depending on how far they enable better performance . Mobile learning offers a vital

opportunity to learn as it is a method that may be fixed in mind, particularly among youths who take a huge interest in

mobile technology . Students believe that mobile devices allow them to obtain knowledge faster while allowing them to

contact and help each other, and to learn through different methods .

The use of games consoles as mobile learning tools will offer a more effective route if shared web-space can be found .

It is important to illuminate the perceptions of learning languages using mobiles . To raise the effectiveness of M-

Learning, teachers should focus on the extent of students’ desire for participation in this method of learning . Prior

research provides positive feedback about implementing mobile technology in education to help students. As a result,

usability should be further emphasised while developments are introduced for different devices in order to use

programmes on different platforms . Student performance in the learning process can be raised by merging the system

based on user preference and on learning that does not depend on the time or place due to the availability of mobile

devices . Recently, the way of teaching and learning is not necessarily confined to a traditional classroom. Therefore,

mobile technology is needed to spread knowledge around the world at an affordable price .

Several factors have a considerable positive influence on student acceptance of learning via mobile devices. These are

satisfaction, autonomy, system functions and interaction, and communication activities . In reality, combining the real

objects and M-technology together offers a bright future for the education sector . Students can make the best use of

their time to learn if they are equipped with M-Learning materials with proven usefulness . It is possible for the same

levels of students to learn any subject via mobiles in any part of the world . It is noticeable that university learners

usually use their mobile devices for peer communication instead of learning. However, they encounter no problems in

using mobiles as learning tools .

Mobile devices can help parents to monitor how their children perform in a learning environment . The use of technology

may differ depending on the user’s environment . The use of mobile learning encourages students to learn alone

without an instructor’s help but meanwhile enhancing the interaction between them . Mobile technologies provide

students with a learning environment without the need to face the teacher or be in the same place . Both learners and

instructors intend to involve learning via mobiles, and they have a positive attitude towards it. However, they do not have

the same level of efficiency . The student’s role has been transformed from simply listening and passively receiving

information into a knowledge seeker to whom the teacher only needs to provide instructions when necessary .

Mobile devices or the Internet can be a more effective way to coordinate both schools and parents . One study of a

group of participants showed that the use of laptops was preferred in the learning process . Mobile technology offers

huge support to develop education and to help learners achieve success . M-Learning is not restricted to a specific area

of learning, but rather provides learners with continuous help and cooperation from their colleagues . People are

encouraged to learn continuously through mobile devices unofficially instead of using computers officially . Mobile

devices that incorporate technology can be used inside or outside any schools and institutes effectively, depending on

how learners obtain the greatest benefit . Learning through mobile devices can improve education simply by connecting

it to the Internet .

A group of researchers has introduced an extension for TAM, named TAM2, by adding more constructs . Technology

has a more significant influence on modifying culture than real life and the influence of age . Within one to two decades,

learning through mobile devices and wireless technology will be integrated and make the world resemble a village

covered and connected by mobile devices . Learners and teachers depend on Internet-related tools, which are believed

to increase productivity . Knowledge in the present time can be obtained from many resources rather than in traditional

ways . The need remains for more nuanced definitions of mobile learning and how this relates to other definitions, such

as ubiquitous learning .

4. Factors that Influence Students’ Acceptance of Mobile Learning 

The most frequently studied general constructs were social, educational and behavioural. A few studies refer to technical

factors but as tangential topics rather than the focus. University students’ intentions to use M-Learning is affected by

attitudes, subjective norms and behavioural control . The theory of planned behaviour offers a useful description of

behaviour and intention . A high percentage of intention to use mobile learning in an American higher education context

was measured by TPB, and it was found that the most important concepts are attitudes, subjective norms and behavioural
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control . In the most frequently used constructs in the selected papers, it is clear that the Trust construct was most often

used in the Commerce and Learning field, whereas the Quality construct was most often used in M-Learning, cloud

computing and educational technology. Constructs of the TAM model were used in mobile learning, contrary to the

UTAUT, which was almost never used in this area. Facilitating Conditions were most often used in commerce, healthcare

and technology acceptance, whereas they were almost never used to measure acceptance in mobile learning. With the

rapid improvements in technology, it is important to accommodate both student needs and organisational needs when

implementing mobiles as learning tools .

Learning materials created for desktop or laptop use may not suit mobile devices unless altered to do so relating to screen

size . One issue that most affects mobile usage is everyday human behaviour, such as reducing internet bills, lending

mobile phones to others without due care, and services that need payment . Few studies have compared learning

processes that depend on computers and students’ usage of mobiles . There were no noticeable differences in how

undergraduates perceive the involvement of mobile technology in learning within gender-segregated classrooms . It is

recommended that studies are conducted to determine whether differences exist between users who can use mobiles and

users who cannot, via the TAM . The UTAUT developer recommended that further studies examined extra constructs to

ascertain how intention and behaviour can be predicted, in addition to facts already established . The following Figure

10 shows the most frequently studied factors in a selection of reviewed articles.

Figure 1. Constructs Table.

It is clear that the Trust construct was most often used in the Commerce and Learning field, whereas the Quality construct

was most often used in M-Learning, cloud computing and educational technology. Constructs of the TAM model were

used in mobile learning, contrary to the UTAUT, which was almost never used in this area. Facilitating Conditions were

most often used in commerce, healthcare and technology acceptance, whereas they were almost never used to measure

acceptance in mobile learning. Figure 10 shows the frequencies of constructs through different domains. Self-efficacy has

an important effect on the benefits users expect from using computers and their feelings towards this. Moreover, results

have shown that self-efficacy produces expectations that also have a favourable influence on others’ attitudes . It has

been confirmed that self-efficacy and outcome expectations influence user’s effective and behavioural reaction towards

IT . Figure 2 shows the frequency of constructs associated with domains.
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Figure 2. Frequencies of Constructs.

Concerning the final question of this study, it is clear that some technical problems need to be resolved. Devices may not

support the same type of file formats, which forces students to use file transformers . The mobile model used and the

characteristics of the content delivery platform were technical challenges for developers . Although tablets have

developed, users who have weak technological skills would not easily find resources that help them .

With the massive developments in the use of the mobile phone and its applications in the field of educational processes,

many studies have measured students’ acceptance of M-Learning and the factors that influence this acceptance. Many

studies were based on models designed in the past to measure the acceptance of students, and other factors were

generally added to or modified from the existing models. The significant increase in the use of mobile phone devices has

led to the need for a particular model to measure the extent to which students or learners accept this technology in the

learning process. Moreover, some researchers have evaluated and reviewed previous studies, concluding that a very

limited number of studies focus on the technical factors that affect the intention of learners to use M-Learning .

The section above provides answers to the four study questions of this paper. It is clear from the review that in terms of

question one, many studies have investigated mobile technology. Almost a third of these studies were on mobile learning.

As for the most frequently used models, the answer to question two suggests that these were the UTAUT and the TAM, in

that the UTAUT has been used in 62 papers and TAM in 28. The remainder of the papers used other models. As for the

last question of this study, it is clear that some technical problems need to be resolved in connection with the use of

mobile devices as learning tools. Therefore, it is necessary to develop a model oriented to measure student acceptance of

learning processes provided through the use of mobile phones from technical aspects. This would, in turn, lead to

research by educational institutes or other organisations that wish to take advantage of the opportunity to use M-Learning.

References

1. Sheng, H.; Siau, K.; Nah, F.F.H. Understanding the values of mobile technology in education: A value-focused thinking
approach. ACM Sigmis Database Database Adv. Inf. Syst. 2010, 41, 25–44.

2. Zhao, J.J.; Waldman, L.; Perreault, H.; Truell, D.A. Faculty and student use of technologies, user productivity, and user
preference in distance education. J. Educ. Bus. 2009, 84, 206–212.

3. Male, G.; Pattinson, C. Enhancing the quality of e-learning through mobile technology—A socio-cultural and technology
perspective towards quality e-learning applications. Campus Wide Inf. Syst. 2011, 28, 331–344.

4. Hwang, G.J.; Fu, Q.K. Advancement and research trends of smart learning environments in the mobile era. Int. J. Mob.
Learn. Organ. 2020, 14, 114–129.

5. Mobile Learning: Making Content Available Anytime, Anywhere. Xyleme. 20 November 2019. Retrieved 17 December
2019. Available online: https://www.xyleme.com/mobile-learning-making-content-available-anytime-anywhere.

6. Abu-Al-Aish, A.; Love, S. Factors influencing students’ acceptance of m-learning: An investigation in higher education.
Int. Rev. Res. Open Distrib. Learn. 2013, 14, 82–107.

7. Arshad, M.J.; Farooq, A.; Shah, A. Evolution and Development Towards 4th Generation (4G) Mobile Communication
Systems. J. Am. Sci. 2010, 6, 63–68.

8. Shudong Wang; Michael Higgins; Limitations of mobile phone learning. The JALT CALL Journal 2006, 2, 3-14, 10.2914
0/jaltcall.v2n1.18.

[69]

[9]

[70]

[21]



9. Gedik, N.; Hanci-Karademirci, A.; Kursun, E.; Cagiltay, K. Key instructional design issues in a cellular phone-based
mobile learning project. Comput. Educ. 2012, 58, 1149–1159.

10. Ng, S.C.; Lui, A.K.; Ngao, S.H. An interactive mobile learning platform for teaching and learning Chinese language in
secondary school environment. Commun. Comput. Inf. Sci. 2013, 407, 135–147.

11. Nguyen, L.; Barton, S.M.; Nguyen, L.T. Ipads in higher education-hype and hope. Br. J. Educ. Technol. 2014.

12. Mahat, J.; Ayub, A.F.M.; Wong, S.L. An assessment of students’ mobile self-efficacy, readiness and personal
innovativeness towards mobile learning in higher education in Malaysia. Procedia Soc. Behav. Sci. 2012, 64, 284–290.

13. Liu, Y.; Li, H.; Carlsson, C. Factors driving the adoption of m-learning: An empirical study. Comput. Educ. 2010, 55,
1211–1219.

14. Keengwe, J.; Bhargava, M. Mobile learning and integration of mobile technologies in education. Educ. Inf. Technol.
2013.

15. Ching-Yi Chang; Gwo Jen Hwang; Trends in digital game-based learning in the mobile era: a systematic review of
journal publications from 2007 to 2016. International Journal of Mobile Learning and Organisation 2019, 13, 68-90, 10.
1504/ijmlo.2019.10016603.

16. Ching-Jung Chung; Gwo‐Jen Hwang; Chiu‐Lin Lai; A review of experimental mobile learning research in 2010–2016
based on the activity theory framework. Computers & Education 2019, 129, 1-13, 10.1016/j.compedu.2018.10.010.

17. Bai, V.S.; Kanickam, S.H.; Vijayaraj, N. Research on M-learning supported by 3G/4G. In Proceedings of the 2nd
National Conference in Emerging Trends in Informative Computing Applications (IWAY), 5 October 2012; pp. 12–15.
Available online: https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.959.1109&rep=rep1&type=pdf

18. Mohamud Ahmed Ibrahim; Ng Kim-Soon; Abd Rahman Ahmad; Ng Mei Xin Sirisa; Mediating Roles of Attitude on
Intention to Use M-Learning Among Students at Malaysian Technical Universities. Advanced Science Letters 2017, 23,
2795-2798, 10.1166/asl.2017.7657.

19. Bob Little; Issues in mobile learning technology. Human Resource Management International Digest 2013, 21, 26-29, 1
0.1108/09670731311318361.

20. Gwo Jen Hwang; Kam Cheong Li; Chiu Lin Lai; Trends and strategies for conducting effective STEM research and
applications: a mobile and ubiquitous learning perspective. International Journal of Mobile Learning and Organisation
2020, 14, 161, 10.1504/ijmlo.2020.106166.

21. Bidin, S.; Ziden, A. Adoption and application of mobile learning in the education industry. Procedia Soc. Behav. Sci.
2013, 90, 720–729.

22. Evangelia, M.; Charalampos, G. M-learning in the Middle East: The case of Bahrain. IGI Glob. 2015.

23. Almaiah, M.A.; Alamri, M.M.; Al-Rahmi, W.M. Analysis the Effect of Different Factors on the Development of Mobile
Learning Applications at Different Stages of Usage. IEEE Access 2020, 8, 16139–16154.

24. Almaiah, M.; Jalil, M.; Man, M. Empirical investigation to explore factors that achieve high quality of mobile learning
system based on students’ perspectives. Eng. Sci. Technol. Int. J. 2016, 19.

25. Amin, A.M.; Masita, A.J. Investigating Students’ Perceptions on Mobile Learning Services. Int. J. Interact. Mob. Technol.
2014, 8, 31–36.

26. Mohammed, A.; Masita, J.; Mustafa, M. Preliminary study for exploring the major problems and activities of mobile
learning system: A case study of Jordan. J. Theor. Appl. Inf. Technol. 2016, 93, 580–594.

27. Almaiah, M.A.; Alismaiel, O.A. Examination of factors influencing the use of mobile learning system: An empirical study.
Educ. Inf. Technol. 2019, 24, 885–909.

28. Almaiah, M.A.; Alyoussef, I.Y. Analysis of the Effect of Course Design, Course Content Support, Course Assessment
and Instructor Characteristics on the Actual Use of E-Learning System. IEEE Access 2019, 7, 171907–171922.

29. Mohammed Amin Almaiah; Mahdi M. Alamri; Waleed Al-Rahmi; Applying the UTAUT Model to Explain the Students’
Acceptance of Mobile Learning System in Higher Education. IEEE Access 2019, 7, 174673-174686, 10.1109/access.2
019.2957206.

30. Amir Chavoshi; Hodjat Hamidi; Social, individual, technological and pedagogical factors influencing mobile learning
acceptance in higher education: A case from Iran. Telematics and Informatics 2019, 38, 133-165, 10.1016/j.tele.2018.0
9.007.

31. Al-Shaya, H.; Al-Eid, A. Mobile Learning: Employing Mobile Devices in the Educational Process. New Education Site
(Arabic Version). 2018. Retrieved 26 December 2019. Available online: http://shorturl.at/axBCL



32. Cheon, J.; Lee, S.; Crook, S.M.; Song, J. An investigation of mobile learning readiness in higher education based on
the theory of planned behavior. Comput. Educ. 2012, 59, 1054–1064.

33. Chung, C.W.; Lee, C.C.; Liu, C.C. Investigating face-to-face peer interaction patterns in a collaborative web discovery
task: The benefits of a shared display. J. Comput. Assist. Learn. 2013, 29, 188–206.

34. Courtois, C.; Montrieux, H.; Grove, F.D.; Raes, A.; Mares, L.D.; Schellens, T. Student acceptance of tablet devices in
secondary education: A three-wave longitudinal cross-lagged case study. Comput. Hum. Behav. 2014, 35, 278–286.

35. Dai, C.Y.; Chen, T.W.; Rau, D.C. The application of mobile-learning in collaborative problem-based learning
environments. Adv. Intell. Soft Comput. 2012, 127, 823–828.

36. Davis, F.D. Perceived usefulness, perceived ease of use, and user acceptance of information technology. MIS Q. 1989,
13, 319–339.

37. Gikas, J.; Grant, M.M. Mobile computing devices in higher education: Student perspectives on learning with cellphones,
smartphones & social media. Internet High. Educ. 2013, 19, 18–26.

38. Hemmi, A.; Narumi-Munro, F.; Alexander, W.; Parker, H.; Yamauchi, Y. Coevolution of mobile language learning: Going
global with games consoles in higher education. Br. J. Educ. Technol. 2014, 45, 356–366.

39. Hsu, C.K.; Hwang, G.J.; Chang, C.K. A personalized recommendation based mobile learning approach to improving the
reading performance of EFL students. Comput. Educ. 2013, 63, 327–336.

40. Huang, R.T.; Jang, S.J.; Machtmes, K.; Deggs, D. Investigating the roles of perceived playfulness resistance to change
and self-management of learning in mobile English learning outcome. Br. J. Educ. Technol. 2012, 43, 1004–1015.

41. Ivanc, D.; Vasiu, R.; Onita, M. Usability evaluation of a LMS mobile web interface. Commun. Comput. Inf. Sci. 2012,
319, 348–361.

42. Jeong, H.Y.; Hong, B.H. A practical use of learning system using user preference in ubiquitous computing environment.
Multimed. Tools Appl. 2013, 64, 491–504.

43. Liaw, S.S.; Hatala, M.; Huang, H.M. Investigating acceptance toward mobile learning to assist individual knowledge
management: Based on activity theory approach. Comput. Educ. 2010, 54, 446–454.

44. Liu, T.C.; Lin, Y.C.; Paas, F. Effects of cues and real objects on learning in a mobile device supported environment. Br.
J. Educ. Technol. 2013, 44, 386–399.

45. Looi, C.; So, H.J.; Chen, W.; Wong, L.H. Leveraging mobile technology for sustainable seamless learning: A research
agenda. J. Comput. Assist. Learn. 2010, 41, 154–169.

46. Kenji Mori; Etsuko T. Harada; Is learning a family matter?: Experimental study of the influence of social environment on
learning by older adults in the use of mobile phones. Japanese Psychological Research 2010, 52, 244-255, 10.1111/j.1
468-5884.2010.00434.x.

47. Fezile Ozdamli; Huseyin Uzunboylu; M-learning adequacy and perceptions of students and teachers in secondary
schools. British Journal of Educational Technology 2014, 46, 159-172, 10.1111/bjet.12136.

48. Patient Rambe; Aaron Bere; Using mobile instant messaging to leverage learner participation and transform pedagogy
at a South African University of Technology. British Journal of Educational Technology 2013, 44, 544-561, 10.1111/bjet.
12057.

49. Rannu, R.; Saksing, S.; Mahlakõiv, T. Mobile Government: 2010 and Beyond; White Paper; Mobi Solutions Ltd.:
Nairobi, Kenya, 2010.

50. Sad, S.N.; Göktas, Ö. Perspective teachers’ perceptions about using mobile phones and laptops in education as
mobile learning tools. Br. J. Educ. Technol. 2013.

51. Shipee, M.; Keengwee, J. M-learning: Anytime, anywhere learning transcending the boundaries of the educational box.
Educ. Inf. Technol. 2014, 19, 103–113.

52. Sung, E.; Mayer, R.E. Online multimedia learning with mobile devices and desktop computers: An experimental test of
Clark’s methods-not-media hypothesis. Comput. Hum. Behav. 2013, 29, 639–647.

53. Teri, S.; Acai, A.; Griffith, D.; Mahmoud, Q.; Ma DW, L.; Newton, G. Student use and pedagogical impact of a mobile
learning application. Biochem. Mol. Biol. Educ. 2014, 42, 121–135.

54. Terras, M.M.; Ramsay, J. The five central psychological challenges facing effective mobile learning. Br. J. Educ.
Technol. 2012, 43, 820–832.

55. Viswanath Venkatesh; Fred D. Davis; A Theoretical Extension of the Technology Acceptance Model: Four Longitudinal
Field Studies. Management Science 2000, 46, 186-204, 10.1287/mnsc.46.2.186.11926.



56. Olga Viberg; Åke Grönlund; Cross-cultural analysis of users' attitudes toward the use of mobile devices in second and
foreign language learning in higher education: A case from Sweden and China. Computers & Education 2013, 69, 169-
180, 10.1016/j.compedu.2013.07.014.

57. Wentzel, P.; Lammeren, R.; Molendijk, M.; de Bruin, S.; Wagtendonk, A.; Using mobile technology to enhance students’
educational experiences: Case Study from the EDUCAUSE Center for Applied Research. ECAR Case Study 2005, 2,
1–22, .

58. Dawood Salim Al Hamdani; Mobile Learning: A Good Practice. Procedia - Social and Behavioral Sciences 2013, 103,
665-674, 10.1016/j.sbspro.2013.10.386.

59. Monther M. Elaish; Liyana Shuib; Norjihan Abdul Ghani; Ghulam Mujtaba; Nader Ale Ebrahim; A bibliometric analysis of
m-learning from topic inception to 2015. International Journal of Mobile Learning and Organisation 2019, 13, 91, 10.15
04/ijmlo.2019.096470.

60. He, D.; Jeng, W. Scholarly Communication on the Academic Social Web; Morgan & Claypool Publishers: San Rafael,
CA, USA, 2016.

61. Lam, J.; Yau, J.; Cheung, S.K.S. A review of mobile learning in the mobile age. Lect. Notes Comput. Sci. 2010, 6248,
306–315.

62. Lorenz, B.; Kikkas, K. Challenges in mobile teaching and safety—A case study. In Proceedings of the IFIP WG 3.4
International Conference on Open and Social Technologies for Networked Learning, Tallinn, Estonia, 30 July–3 August
2012; Volume 395, pp. 12–21.

63. Martin, F.; Ertzberger, J. Here and now mobile learning: An experimental study on the use of mobile technology.
Comput. Educ. 2013, 68, 76–85.

64. Adegbija, M.V.; Bola, O.O. Perception of Undergraduates on the Adoption of Mobile Technologies for Learning in
Selected Universities in Kwara state, Nigeria. Procedia Soc. Behav. Sci. 2015, 176, 352–356.

65. Sung Youl Park; Min-Woo Nam; Seung-Bong Cha; University students' behavioral intention to use mobile learning:
Evaluating the technology acceptance model. British Journal of Educational Technology 2011, 43, 592-605, 10.1111/j.1
467-8535.2011.01229.x.

66. Viswanath Venkatesh; Michael G. Morris; Davis; User Acceptance of Information Technology: Toward a Unified View.
MIS Quarterly 2003, 27, 425, 10.2307/30036540.

67. Deborah R. Compeau; Christopher A. Higgins; Computer Self-Efficacy: Development of a Measure and Initial Test. MIS
Quarterly 1995, 19, 189-211, 10.2307/249688.

68. Deborah Compeau; Christopher A. Higgins; Sid Huff; Social Cognitive Theory and Individual Reactions to Computing
Technology: A Longitudinal Study. MIS Quarterly 1999, 23, 145, 10.2307/249749.

69. Anastasios, A.E.; Nikolaou, N.; Evaluation of Handheld Devices for Mobile Learning. Int. J. Eng. Educ. 2008, 24, 3, .

70. Kate Magsamen-Conrad; Shrinkhala Upadhyaya; Claire Youngnyo Joa; John Dowd; Bridging the divide: Using UTAUT
to predict multigenerational tablet adoption practices. Computers in Human Behavior 2015, 50, 186-196, 10.1016/j.chb.
2015.03.032.

Retrieved from https://encyclopedia.pub/entry/history/show/14707


