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Article history: The use of mobile learning has increased since the digitalization era. The
Submitted: October 26, 2022 progress of digitalization also has an impact on the world of education. The
Final Revised: November 04, 2022 trend regarding mobile learning use is a hot topic discussed and attractive
Accepted: November 05, 2022 to its developers. This study aims to determine the mobile learning trend in
Published: November 27, 2022 science education for the last 11 years. This study uses qualitative

bibliometric analysis of Scopus metadata. Results show that the trend of
Keywords: mobile learning increases yearly based on the trendline. Hence, further
Bibliometric researchers could develop or conduct research on this keyword as an
Digital Learning improvement to science education fields. Furthermore, future researchers
E-Book can study more deeply to top contributed authors to improve the lack of
Mobile Learning previous research and complete the novelties of the research.

Science Education

INTRODUCTION

In line with the development of digital technology capabilities, the world of education
continues to show innovation towards developments both in the learning process and
learning media that are integrated with technology. Information and communication
technology has been facilitated in scientific knowledge educational programs and
classroom environments compared to the advancement of information and
communication technologies (Adesoji, 2020; Dzakpasu et al., 2017, Mendoza &
Mendoza, 2018; Razak et al., 2018; Shatari, 2020). Furthermore, instructional e-contents
have now been invented by United Nations Education and affiliated organizations by
attempting to make the books efficient with advanced technologies equipped with
learning (Adarkwah, 2021; Azhari & Fajri, 2022; Ormanci & Cepni, 2020; Ratheeswari,
2018; Ulas, 2019).

Mobile learning is the most recent and developing technology that colleges have
adopted. It is quickly developing its position as the favored approach to education
throughout many nations (Shatari, 2020). Mobile learning may be roughly characterized
as using ubiquitous portable technology in conjunction with wireless mobile phone
networks to enable, support, enhance, and expand the reach of instruction and learning
(Liu et al., 2020; Salami & State, 2021). Mobile learning, often known as m-learning, is an
area that involves the use of mobile devices for computing in education and learning
(Grant, 2019; Hamidi & Jahanshaheefard, 2018; Lall et al., 2019; Nikolopoulou et al.,
2021; Samuel, 2020).

However, due to the rapid of using mobile learning. The advantages and downsides
of the technologies have become a contentious subject among academics (Albaom et al.,
2022; Alsadoon, 2020; Oyaid & Alshaya, 2019; Rafiqi et al., 2022; Zhang & Zou, 2022).
Rapid-to-read and easy-to-handle formats, aesthetics, 'task-technology fit,’ anytime
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availability, high reliability, and so forth are a few common reasons for utilizing mobile
learning such as e-books (D’Ambra et al.,, 2019; Riana et al., 2021). Customers at
academic libraries choose e-books for their familiarity, usefulness, utility, and hedonic
characteristics (Ahmad & Brogan, 2016). Interlibrary loans eagerly accepted mobile
learning, considered a gold bullet by library workers, resulting in effective resource
utilization, cost reductions, student pleasure, and adapting Millenial study patterns
(Casselden & Pears, 2020; Yulianto, 2022).

In science education, its benefits will help teachers increase the potential of the
classes’ learning. The use of mobile technologies to enhance scientific learning is being
researched. According to research on mobile learning in scientific background, many
types of equipment may be utilized to promote science learning. Smartphones with
broadband internet can enhance learners' digital study results for reference,
simulations, video, and virtual laboratories (Nikolopoulou & Kousloglou, 2019). With
all of its benefits (over comprehensive desktops) in portability, accessibility,
affordability, and multifunctionality, mobile technology is unlikely to help scientists'
education except under use it significantly and substantially improves students'
capacities to interact with conceptual knowledge (Zhai & Jackson, 2021). The view of
physics education students upon that usage of mobile learning in fundamental physics
practicum II at Universitas Jambi is required to create modern learning platforms that
are more excellent, efficient, and adaptable in the 4.0 digital era (Lumbantoruan &
Samosir, 2019). The novelties of this research are that there still needs to be more
exploration of mobile learning in science education from 2010 to 2021. Hence, this
research explores the trend of mobile learning in science education from 2010 to 2021.

Hence, giving the need for improvement and development to implement mobile
learning in science education. This research will likely conduct a bibliometric analysis to
give the readers sight into the actual condition of the use of mobile learning in the past
decade. Specifically, the research objectives are: 1) To analyze the trend research; 2) To
analyze documents, countries, and languages; 3) To analyze affiliate funding; 4) To
identify the top 10 most productive authors; 5) To identify the novelty and opportunity
on trend mapping visualization; 6) To analyze the distribution publications of mobile
learning research during 2010 to 2021.

RESEARCH METHOD

This research uses descriptive analysis using Bibliometric. Bibliometrics has become an
indispensable instrument for monitoring and analyzing the scientific output, university
collaboration, the impact of state-owned science financing on a country's research and
development achievement, and instructional efficiency, among several uses (Donthu et
al., 2021; Goyal & Kumar, 2020; Lumbantoruan & Samosir, 2019). The metadata was
gathered by using Scopus. However, Scopus has evolved into a prominent resource,
with around 77.8 million diverse implications from multiple categories, as well as
various systematic reviews and publication types, either non-academic or academic
(Abad-Segura et al., 2020; Azoulay et al., 2021; Bhimani et al., 2018; Nifierola et al.,
2019). The research flowchart in Figure 1.
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Filtering to: Tittle-

Refine keyword: Abstract-Keyword Export to .ris and Analyzing using
"Mobile Learning' and limit to 2010 to .csv files VoSViewer
2021

Figure 1. Research flowchart.

The data was collected on 10t October 2022 on Scopus with keywords TITLE-ABS-
KEY ( MOBILE AND LEARNING AND IN AND SCIENCE AND EDUCATION ) AND (
LIMIT-TO ( PUBYEAR , 2021 ) OR LIMIT-TO ( PUBYEAR , 2020 ) OR LIMIT-TO (
PUBYEAR, 2019 ) OR LIMIT-TO ( PUBYEAR, 2018) OR LIMIT-TO ( PUBYEAR,
2017 ) OR LIMIT-TO ( PUBYEAR , 2016 ) OR LIMIT-TO ( PUBYEAR, 2015) OR
LIMIT-TO ( PUBYEAR , 2014 ) OR LIMIT-TO ( PUBYEAR , 2013 ) OR LIMIT-TO (
PUBYEAR, 2012 ) OR LIMIT TO ( PUBYEAR, 2011 ) OR LIMIT-TO ( PUBYEAR,
2010 ) ). The filtering of this keyword gathered 1,906 document results. Furthermore,
the meta-data was downloaded in the form of .ris and .csv and analyzed by VosViewer
for the mapping visualization.

RESULTS AND DISCUSSION

The Trend Research of Mobile Learning in Science Education Publication from 2010
to 2021

Based on the Scopus in .csv file gathered, 1,906 documents were obtained in
publications on mobile learning in science education. In the average trendline, it is
known that the trend tends to increase from 2010 to 2021. It is depicted in Figure 2. The
number of publications in the year 2010 was 74 publications in total. With the increasing
number of publications, in 2016, there decreased from 180 to 160. It happened in 2018,
from 204 publications to 148 publications. It starts to rise from 2019 to 2020.

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Figure 2. Publications trendlines.
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Figure 2 shows that the trend of mobile learning increases yearly based on the
trendline. With the expansion of mobile capabilities across different topics, there has
also been a parallel rise in enthusiasm for exploring the depth, objective, and scope of
mobile education learning (Baceviciute et al., 2022; Crompton et al., 2017, 2019; Drew,
2017; Lou et al., 2021). In previous research using Web of Science meta-data, exponential
growth in worldwide papers published on mobile learning and scientific education
research The rise appeared consistent with both the emergence of innovative mobile
learning technologies and their adaptation into applications for improving students'
academic achievement in science education, such as the fundamental disciplines of
physics, chemistry, and biology (Odabasi et al., 2019). Specifically, research shows that
the customized mobile learning program helps improve learners' biology educational
objectives (Surahman & Alfindasari, 2017). Furthermore, In scientific disciplines,
genuine m-learning and observed progress in learning using mobiles were much more
significant than in mathematics subjects (Burke et al., 2022). Due to its strengths and
weaknesses from previous research, it can be seen that researchers continue to develop
innovations, developments, improvements to existing tools and in order to develop
innovations to improve learning outcomes, especially in science learning.

OGerman [Portuguese [ Chinese HOSpanish H[English
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Figure 3. Top language in mobile learning publications.

Figure 3 shows that from 1,906 publications, English is the first language used in
mobile learning in science education publications. However, English is an international
language that everyone can globally understand by the readers (Galloway & Rose, 2018;
McKay, 2018; Nartiningrum & Nugroho, 2020; Phillipson, 2017; Sofyan, 2021; Syrbe &
Rose, 2018).

The Top Documents of Mobile Learning in Science Education Publication from 2010
to 2021

Furthermore, it details the most widely used types of document research. Hence, the
researcher is the exploration of document types variation. It is depicted in Figure 4.
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Figure 4. The top documents type.

Figure 4. shows conference papers that are more commonly employed in mobile
learning in science education publications from 2010 to 2021, with 926 documents.
'Conference proceedings' have a more reachable influence nowadays since they are
exhibited at a convention for specialists from many disciplines to see (Liu, 2013).
Journal become the second top type of document with 675 publications. Furthermore,
Book series with 225 publications.

The Top Affiliations of Mobile Learning in Science Education Publication from 2010
to 2021

To find out the affiliation to publications trend in mobile learning in science education,
the researcher also explores it. It is depicted in Table 1.

Table 1. The top affiliation.

Affiliation n Affiliation n

Khon Kaen University 27  National Institute of Education 17

National Taiwan University of Science and o7 The Open University 17
Technology

Pennsylvania State University 21 Universidad de Salamanca 16

National Taiwan Normal University 21 Univerzita Hradec Kralové 14

. . . Universiti Teknologi
Nanyang Technological University 17 PETRONAS 14

Table 1 shows that Khon Kaen University and the National Taiwan University of
Science and Technology are the most affiliated contributors to mobile learning in
science education (n=27). In the second place, Pennsylvania State University and
National Taiwan Normal University have the same total publications (n=21). In the
third place, three affiliations have the same publications (n=17): Nanya Technological
University, the National Institute of Education, and The Open University. Next place
are Universidad de Salamanca (n=16). The other top ten are Univerzita Hradec Krélové
and Universiti Teknologi PETRONAS (n=14), to both affiliations. All of the articles
came from a limited group of editor-affiliated schools underlines the tendency for
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administrative affiliation bias to worsen more significant inequities in academia
(Purnell, 2022).

The Most Productive Authors of Mobile Learning in Science Education from 2010 to
2021

The most productive authors are being analyzed due to their reference to the
publication. It is depicted in Table 2.

Table 2. The most productive authors.
Author n Author n
Srisawasdi, N. 26 Land, S.M. 10
Hwang, G.J. 17  Panjaburee, P. 10

Looi, C.K. 17 Ahmad, WEW. 9
Qian, K. 11 Crompton, H. 8
Zimmerman, HT. 11 Parsons, D. 8
. gonzalez v.
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Figure 5. Author mapping visualization.

Table 2, known as Srisawasdi (n=27), is the most productive author in Figure 5, with
a blue node. Second place, Hwang & Looi (n=17) with red and green nodes. Its authors
can be referred to an idea to conduct new research on mobile learning in science
education. Further research can refer to the implications of previous research (Chubb &
Derrick, 2020).

The Mapping Visualization of Mobile Learning in Science Education Publication
from 2010 to 2021

The researcher explores each publication's keywords to identify the innovation of
mobile learning in science education. As indicated in Table 3, the most frequent terms
are investigated before mapping out the visualization of mobile learning in science
education from 2010 to 2021.
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Table 3. Top Keywords.

Keyword(s) n Keyword(s) n
Students 647 Teaching 402
E-learning 518 Education Computing 232
Education 498 Mobile Devices 221
Engineering Education 480 Curricula 215

Mobile Learning 439 Learning Systems 205

Examine the associations among minimal or fewer phrases to identify a study's
uniqueness depending on the mapping findings (Bhatt et al., 2020; Egiebor et al., 2018;
Foulon et al.,, 2018; Shirdastian et al., 2017). According to Table 3, the 'students’
keyword is the top keyword in its publication (n=647). At the same time, ‘mobile
technology’ is less in the top ten keywords (n=142). Hence, further researchers could
develop or conduct research on this keyword as an improvement to science education
fields.

The Distribution of Mobile Learning in Science Education Publication from 2010 to
2021

The distribution of publications is seen in Table 4, mobile learning in science education
research over the past twelve years, with more than a million, cited publications.

Table 4. Distribution of paper from 2010 to 2021.
Year  Paper Cited ACPP ACPPY Citable Years

2010 74 1,198 16.189* 1.349 12
2011 97 959 9.886 0.8987 11
2012 110 1,078 9.800 0.980 10
2013 134 1,581 11.798 1.310 9
2014 135 0 0 0 8
2015 180 2,478 13.766 1.966 7
2016 166 1,701 10.246 1.707 6
2017 204 1,714 8.401 1.680 5
2018 148 1,314 8.878 2.219 4
2019 214 1,739* 8.126 2.708 3
2020 236* 1,567 6.639 3.319* 2
2021 208 592 2.846 2.846 1
Total 1,906 15,921 107 21 -

Description: *=the highest number; ACPP= Average Citation Per Paper
ACPPY= Average Citation Per Paper Per Year

According to Table 4, 2020 became the year with the most publications (n=236).
Furthermore, the year with the fewest publication was 2011, with 74 publications.
Meanwhile, 2019 became the year with the most cited publications (n=1,739), and 2014
was the fewest cited publication year (n=0). Furthermore, 2020 is the highest citation
paper per year with a noun index of 3.319 in 2-year citable. This research aims to
analyze and explore the trend of mobile learning in science education so further
research can develop or improve (Arici et al., 2019) throughout the mobile learning
field.
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CONCLUSION

The trend of mobile learning increases yearly based on the trendline. English is the first
language used in mobile learning in science education publications. Due to their
flexibility and reachable, conference papers are more commonly employed in mobile
learning in science education publications from 2010 to 2021. Khon Kaen University and
the National Taiwan University of Science and Technology are the most affiliated
contributors to mobile learning in science education. Srisawasdi is the most productive
author. The 'Students’” keyword is the top keyword in its publication. 2020 became the
year with the most publications. Furthermore, the year with the fewest publication was
2011. Meanwhile, 2019 became the year with the most cited publications, and 2014 was
the fewest cited publication year. Furthermore, 2020 is the highest citation paper per
year. Hence, further researchers could develop or research this keyword to improve
science education. Furthermore, future researchers can study more deeply to top
contributed authors to research to improve the lack of previous research and complete
the novelties of the research.

REFERENCES

Abad-segura, E., Gonz, M., Rosa, A. L., & Cevallos, M. (2020). Sustainability of
educational technologies: An approach to augmented reality research.
Sustainability, 12(10), 4091-4100. https:/ /doi.org/10.3390/su12104091

Adarkwah, M. A. (2021). “I'm not against online teaching, but what about us?”: ICT in
Ghana post Covid-19. Education and Information Technologies, 26(2), 1665-1685.
https:/ /doi.org/10.1007 /510639-020-10331-z

Adesoji, F. (2020). Undergraduate students ~ perception of the effectiveness of ICT use
in improving teaching and learning in Ekiti state university, ado-Ekiti, Nigeria.
African Journal of Library and Information Science, 6(2), 1-10.

Ahmad, P., & Brogan, M. (2016). E-book user behaviour in academic libraries: The role
of user agents in perception and satisfaction. Malaysian Journal of Library and
Information Science, 21(3), 95-109. https:/ /doi.org/10.22452 / mijlis.vol21no3.6

Albaom, M. A., Sidi, F., Jabar, M. A., Abdullah, R., Ishak, 1., Yunikawati, N. A.,
Priambodo, M. P., Nusari, M. S., & Ali, D. A. (2022). The moderating role of
personal innovativeness in tourists ~ intention to use web 3.0 based on updated
information systems success model. Sustainability, 14(13935), 1-35.

Alsadoon, H. (2020). Obstacles to using e-books in higher education. International
Journal of Education and Literacy Studies, 8(2), 44.
https:/ /doi.org/10.7575/ aiac.ijels.v.8n.2p.44

Arici, F., Yildirim, P., Caliklar, S., & Yilmaz, R. M. (2019). Research trends in the use of
augmented reality in science education: Content and bibliometric mapping
analysis. Computers and Education, 142, 103647.
https://doi.org/10.1016/j.compedu.2019.103647

Azhari, B., & Fajri, I. (2022). Distance learning during the COVID-19 pandemic: School
closure in Indonesia. International Journal of Mathematical Education in Science and
Technology, 53(7), 1934-1954. https:/ /doi.org/10.1080/0020739X.2021.1875072

Azoulay, P., Greenblatt, W. H., & Heggeness, M. L. (2021). Long-term effects from early
exposure to research : Evidence from the NIH. Yellow Berets, 50(July), 1-10.

Baceviciute, S., Lucas, G., Terkildsen, T., & Makransky, G. (2022). Investigating the
redundancy principle in immersive virtual reality environments: An eye-tracking
and EEG study. Journal of Computer Assisted Learning, 38(1), 120-136.

JPPS https://journal.unesa.ac.id/index.php/jpps 21


https://journal.unesa.ac.id/index.php/jpps

Trend of Mobile Learning Implementation to Science Education from 2010 to 2021

https://doi.org/10.1111/jcal. 12595

Bhatt, U., Xiang, A., Sharma, S., Weller, A., Taly, A, Jia, Y., Ghosh, J., Puri, R., Moura, J.
M. F., & Eckersley, P. (2020). Explainable machine learning in deployment.
Deploying Explainability, 648-657.

Bhimani, H., Mention, A., & Barlatier, P. (2018). Technological forecasting & social
change social media and innovation: A systematic literature review and future
research directions. Technological Forecasting & Social Change, November 2017, 1-10.
https:/ /doi.org/10.1016/j.techfore.2018.10.007

Burke, P. F., Kearney, M., Schuck, S., & Aubusson, P. (2022). Improving mobile learning
in secondary mathematics and science: Listening to students. Journal of Computer
Assisted Learning, 38(1), 137-151. https:/ /doi.org/10.1111/jcal. 12596

Casselden, B., & Pears, R. (2020). Higher education student pathways to e-book usage
and engagement, and understanding: Highways and cul de sacs. Journal of
Librarianship and Information Science, 52(2), 601-619.
https:/ /doi.org/10.1177/0961000619841429

Chubb, J., & Derrick, G. E. (2020). The impact a-gender: Gendered orientations towards
research impact and its evaluation. Palgrave Communications, 6(1), 1-11.
https:/ /doi.org/10.1057 / s41599-020-0438-z

Crompton, H., Burke, D., & Gregory, K. H. (2017). The use of mobile learning in PK-12
education: A systematic review. Computers and Education, 110, 51-63.
https:/ /doi.org/10.1016/j.compedu.2017.03.013

Crompton, H., Burke, D., & Lin, Y. C. (2019). Mobile learning and student cognition: A
systematic review of PK-12 research using Bloom’s Taxonomy. British Journal of
Educational Technology, 50(2), 684-701. https:/ /doi.org/10.1111/bjet.12674

D’Ambra, J.,, Wilson, C. S., & Akter, S. (2019). Affordance theory and e-books:
evaluating the e-reading experience using netnography. Personal and Ubiquitous
Computing, 23(6), 873-892. https:/ /doi.org/10.1007 /s00779-017-1086-1

Donthu, N., Kumar, S., Mukherjee, D., Pandey, N., & Marc, W. (2021). How to conduct a
bibliometric analysis: An overview and guidelines. Journal of Business Research,
133(May), 285-296. https:/ /doi.org/10.1016/j.jbusres.2021.04.070

Donthu, N., Kumar, S., & Pattnaik, D. (2020). Forty- five years of Journal of Business
Research : A bibliometric analysis. Journal of Business Research, 109(October 2019), 1-
14. https:/ /doi.org/10.1016/j.jbusres.2019.10.039

Drew, C. (2017). Edutaining audio: an exploration of education podcast design
possibilities. Educational Media International, 54(1), 48-62.
https:/ /doi.org/10.1080/09523987.2017.1324360

Dzakpasu, P. E., Dzakpasu, P. E., & Adom, D. (2017). Impact assessment of information
and communication technologies on lesson delivery and students’ performance.
Journal of  Computer Sciences and  Applications, 5(1), 29-41.
https:/ /doi.org/10.12691/jcsa-5-1-5

Egiebor, E. E., Foster, E. ]., Egiebor, E. E., & Foster, E. J. (2018). Students’ perceptions of
their engagement using GIS-Story maps students * perceptions of their engagement
using GIS-Story Maps. Journal of  Geography, 118(2), 1-15.
https://doi.org/10.1080/00221341.2018.1515975

Foulon, C., Bendetowicz, D., Urbanski, M., Rosso, C., De, M. T., Levy, R., & Bre, M.
(2018). Two critical brain networks for generation and combination of remote
associations. Brain: A Journal of  Neurology, 141, 217-233.
https://doi.org/10.1093 /brain/awx294

JPPS https://journal.unesa.ac.id/index.php/jpps 22


https://journal.unesa.ac.id/index.php/jpps

Trend of Mobile Learning Implementation to Science Education from 2010 to 2021

Galloway, N., & Rose, H. (2018). Incorporating global Englishes into the ELT classroom.
ELT Journal, 72(1), 3-14. https:/ /doi.org/10.1093 / elt/ ccx010

Goyal, K., & Kumar, S. (2020). Accepted article financial literacy : A systematic review
and bibliometric analysis running title: A review of research on financial literacy.
International Journal of Consumer Studies, 1-66. https:/ /doi.org/10.1111/1jcs.12605

Grant, M. M. (2019). Characteristics, and implications. Educational Technology Research
and Development, 67(2), 361-388. https:/ /doi.org/10.1007 /s11423-018-09641-4

Hamidi, H., & Jahanshaheefard, M. (2018). Essential factors for the application of
education: A case study of students of the university of technology Essential
factors for the application of education information a case study of students of the
university = of  technology.  Telematics and  Informatics, 38,  (1-19).
https:/ /doi.org/10.1016/j.tele.2018.10.002

Hussey, H. (2011). Use of technology in teaching and learning. United States: U.S.
Department of Education.

Huwer, J., Bock, A., & Seibert, J. (2018). The school book 4.0: The multitouch learning
book as a learning companion. American Journal of Educational Research, 6(6), 763-
772. https:/ /doi.org/10.12691/ education-6-6-27

Lall, P, Rees, R., Chun, G., Law, Y., Dunleavy, G., Coti, 7., & Rees, R. (2019). Influences
on the implementation of mobile learning for medical and nursing education:
Qualitative systematic review by the digital health education collaboration
corresponding author. Journal of Medical Internet Research, 21(2), 1-16.
https://doi.org/10.2196 /12895

Liu, C., Zowghi, D., Kearney, M., & Bano, M. (2020). Inquiry-based mobile learning in
secondary school science education: A systematic review. Journal of Computer
Assisted Learning, September, 1-23. https:/ /doi.org/10.1111/jcal. 12505

Liu, X. (2013). Full-text citation analysis: A new method to enhance. Journal of the
American Society for Information Science and Technology, 64(July), 1852-1863.
https:/ /doi.org/10.1002/ asi

Lou, C,, Tandoc, E. C., Hong, L. X, Pong, X. Y., Lye, W. X,, & Sng, N. G. (2021). When
motivations meet affordances: News consumption on telegram. Journalism Studies,
22(7), 934-952. https:/ /doi.org/10.1080/1461670X.2021.1906299

Lumbantoruan, A., & Samosir, S. C. (2019). Mobile Learning in higher education for the
industrial revolution 4.0: Perception and response of physics practicum.
International Journal of Interactive Mobile Technologies, 13(9), 1-17.

McKay, S. L. (2018). English as an international language: What it is and what it means
for pedagogy. RELC Journal, 49(1), 9-23.
https:/ /doi.org/10.1177/0033688217738817

Mendoza, D. J., & Mendoza, D. I. (2018). Information and communication technologies
as a didactic tool for the construction of meaningful learning in the area of
mathematics. International Electronic Journal Of Mathematics Education, 13(3), 261-
271.

Nartiningrum, N., & Nugroho, A. (2020). Online learning amidst global pandemic: EFL
students” challenges, suggestions, and needed materials. ENGLISH FRANCA :
Academic  Journal —of  English  Language and  Education, 4(2), 115.
https:/ /doi.org/10.29240/ ef.v4i2.1494

Nikolopoulou, K., Gialamas, V., & Lavidas, K. (2021). Teachers ’ readiness to adopt
mobile learning in classrooms: A study in Greece. Technology, Knowledge and
Learning, 26(1), 53-77. https:/ /doi.org/10.1007 /s10758-020-09453-7

JPPS https://journal.unesa.ac.id/index.php/jpps 23


https://journal.unesa.ac.id/index.php/jpps

Trend of Mobile Learning Implementation to Science Education from 2010 to 2021

Nikolopoulou, K., & Kousloglou, M. (2019). Mobile learning in science: A study in
secondary education in Greece. Creative Education, 10, 1271-1284.
https:/ /doi.org/10.4236/ ce.2019.106096

Nifierola, A., Maria-vict, S., & Hern, A. (2019). Tourism research on sustainability : A
bibliometric analysis. Sustainaibility,11(5)1-17. https:/ /doi.org/10.3390/su11051377

Odabasi, M., Uzunboylu, H., Popova, O. V., Kosarenko, N. N., & Ishmuradova, I. L.
(2019). Science education and mobile learning: A content analysis review of the
web of science database. International Journal of Emerging Technologies in Learning,
14(22), 4-18. https:/ /doi.org/10.3991 /ijet.v14i22.11744

Ormanci, U., & Cepni, S. (2020). Views on interactive e-book use in science education of
teachers and students who perform e-book applications. Turkish Online Journal of
Qualitative Inquiry, 11(2), 247-279. https:/ /doi.org/10.17569/ t0jqi.569211

Oyaid, A., & Alshaya, H. (2019). Saudi University students views, perceptions, and
future intentions towards e-books. Malaysian Online Journal of Educational
Technology, 7(1), 68-75. https:/ /doi.org/10.17220 / mojet.2019.01.005

Phillipson, R. (2017). Myths and realities of “global” English. Language Policy, 16(3), 313-
331. https://doi.org/10.1007 /s10993-016-9409-z

Purnell, P. J. (2022). The prevalence and impact of university affiliation discrepancies
between four bibliographic databases—Scopus, web of science, dimensions, and
Microsoft Academic. Quantitative Science Studies, 3(1), 99-121.
https:/ /doi.org/10.1162/qss_a_00175

Rafigi, M., Rahman, L., Iskandar, H., & Wardana, D. J. (2022). Legal protection for e-
book creators on gramedia digital application. Justiciabelen: Jurnl Hukum, 5(1), 41-
53.

Ratheeswari, K. (2018). Information communication technology in education. Journal of
Applied and Advanced Research, 3, S45-547.
https:/ /doi.org/10.21839/jaar.2018.v3is1.169

Razak, N. A., Jalil, H. A., Krauss, S. E., & Ahmad, N. A. (2018). Studies in educational
evaluation successful implementation of information and communication
technology integration in Malaysian public schools: An activity systems analysis
approach. Studies in Educational Evaluation, 58(April), 17-29.
https:/ /doi.org/10.1016/j.stueduc.2018.05.003

Riana, D., Hidayanto, A. N., Hadianti, S., & Napitupulu, D. (2021). Integrative factors of
e-health laboratory adoption: A case of Indonesia. Future Internet, 13(2), 1-27.
https:/ /doi.org/10.3390/£i13020026

Salami, D., & State, K. (2021). Attitude of science education students towards the use of
mobile learning in Nigeria. Journal Of Science Technology And Education, 9(1), 38-45.

Samuel, J. (2020). The challenges of adopting m-learning assistive technologies for
visually impaired learners in higher learning institution in Tanzania. International
Journal of Emerging Technologies in Learning, 15(1), 140-153.

Shatari, Z. G. (2020). Advantages and disadvantages of using information technology in
the learning process of students. Journal of Turkish Science Education, 17(3), 420-428.
https:/ /doi.org/10.36681/tused.2020.36

Shirdastian, H., Laroche, M., & Richard, M. (2017). International journal of information
management using big data analytics to study brand authenticity sentiments: The
case of Starbucks on twitter. International Journal of Information Management, April,
1-11. https:/ /doi.org/10.1016/j.ijjinfomgt.2017.09.007

JPPS https://journal.unesa.ac.id/index.php/jpps 24


https://journal.unesa.ac.id/index.php/jpps

Trend of Mobile Learning Implementation to Science Education from 2010 to 2021

Sofyan, N. (2021). The role of English as a global language. Edukasi, 19(1), 21.
https:/ /doi.org/10.33387/j.edu.v19i1.3200

Surahman, E., & Alfindasari, D. (2017). Developing adaptive mobile learning with the
principle of coherence Mayer on biology subjects of high school to support the
open and distance education. Proceedings of the 3rd International Conference on
Education and Training, 128(Icet), 184-190. https:/ /doi.org/10.2991/icet-17.2017.31

Syrbe, M., & Rose, H. (2018). An evaluation of the global orientation of English
textbooks in Germany. Innovation in Language Learning and Teaching, 12(2), 152-163.
https:/ /doi.org/10.1080/17501229.2015.1120736

Ulas, D. (2019). Digital transformation process and SMEs. Procedia Computer Science, 158,
662-671. https:/ /doi.org/10.1016/j.procs.2019.09.101

Yulianto, G. (2022). Developing interactive English e-book using kotobee author for
smas pelita Raya 10 the grade. Journal of English as a Foreign Language Education,
3(1), 38-47.

Zhai, X., & Jackson, D. F. (2021). A pedagogical framework for mobile learning in
science education. International Encyclopedia of Education, July, 1-10.

Zhang, R., & Zou, D. (2022). Types, purposes, and effectiveness of state-of-the-art
technologies for second and foreign language learning. Computer Assisted Language
Learning, 35(4), 696-742. https:/ /doi.org/10.1080/09588221.2020.1744666

Hanandita Veda Saphira (Corresponding Author)

Department of Physics, Faculty of Mathematics and Natural Science,
Universitas Negeri Surabaya,

Ketintang Street, Surabaya, East Java, 60231, Indonesia

Email: Hanandita.19049@mhs.unesa.ac.id

JPPS https://journal.unesa.ac.id/index.php/jpps 25


https://journal.unesa.ac.id/index.php/jpps
mailto:Hanandita.19049@mhs.unesa.ac.id

