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Abstract 
 

Education systems around the world are changing rapidly to keep up with the latest technology and pedagogical innovations 
that have become a strategic topic for many educational institutions. The study determines the impact of M-learning tools on 
the non-technical learners’ achievements in Information Science and offers recommendations to educators for improving M-
learning. The proposed tool had a positive impact on the students' academic achievements. The results of students actively 
used mobile Web 2.0 technology are statistically significantly higher in comparison with students studying the traditional way 
The results obtained can be used in the development of an improved program for the rationalization of the educational 
process for students so that their academic achievements can reach a new level.  
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1. Introduction 

Mobile Learning - Empowers learners with mobile technology and the web (Ozdamli & Cavus, 
2011). It is imperative that M-learning elements are properly managed for M-learning to be successful 
and for its implementation to be effective (Naciri et al., 2020). 

Furthermore, M-learning features should be set up, with the methods of M-learning application and 
duration planned in advance. Hence, deeper theoretical research is needed to better understand the 
main reasons why mobile learning can be used effectively (Qureshi et al., 2020). M-learning’s main 
features include ubiquity, portable size of mobile tools, as well as mixed, individual, innovative, 
collaborative, and instantaneous information (Romero-Rodríguez et al., 2020). Today's students are 
digital natives who are growing up with digital technology. They are technologically savvy because 
they think and process information differently than their predecessors (Venter, 2017). They are 
confidently embracing new technologies such as the Internet, video games, mobile technology, and 
other tools of the digital age (Bolton et al., 2013). 

1.1. Conceptual or Theoretical Framework 

Education systems around the world are changing rapidly to keep up with the latest technology and 
pedagogical innovations and are making careful preparations to meet the expectations of digital 
natives for 21st century learning (Raja Hussain, 2015; Sailin & Mahmor, 2017). Therefore, modern 
educators should contribute to the development of students' thinking skills through the use of 
appropriate digital technologies and innovations in teaching methods (Jimoyiannis et al., 2013). 
Teaching and learning must move from a traditional teacher-centered approach to a more 
constructivist and student-centered one. This aspect of education promotes broad knowledge 
formation through existing learning experiences that support self-directed learning (Sailin & Mahmor, 
2018). In keeping with current developments, Web 2.0 technology has become a major interest in 
pedagogical innovation. Educational technology researchers argue that instructors should consider 
integrating Web 2.0 tools into the classroom to support constructivist and meaningful learning (Sailin 
& Mahmor, 2017). 

Web 2.0 can make learning more meaningful by engaging students in group work (blogs and wikis) 
where they can create their learning content (Davies & Merchant, 2007). To implement Web 2.0 
technology in the educational process, teachers must have the appropriate knowledge, skills, and 
experience with this technology. Available studies suggest that while instructors have a positive 
perception of and interest in Web 2.0 integration, they should more get practical experience in using 
Web 2.0 tools in the classroom (Yuen et al., 2011). 

1.2. Related Research 

Digital pedagogy refers to the accumulation of knowledge by instructors through training planning 
that develops problem-solving skills and higher-order thinking (Milton, 2013). Also, in this context, it 
improves the ability to critically analyze and reflect through the creation and editing of publications on 
the Internet. It means that it is important for instructors to continuously improve their teaching 
approaches to keep up with current technology. Instructors should provide their students with an 
interactive and meaningful learning experience and therefore be creative and innovative in designing 
their curriculum and methods (Greenhow et al., 2021). As digital natives, students are constantly 
interacting with technology (Bolton et al., 2013). This allows them to improve their learning potential 
by using the Internet, and teachers will have more motivation and responsibilities to get their students 
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interested in this learning format (Venter, 2017). The available literature suggests that the biggest 
challenge for today's educators is their ability to practically and meaningfully incorporate technology 
into their learning activities (Crawford et al., 2020). 

To have and apply teaching skills to teach in the rapidly changing educational landscape of the 21st 
century, teachers need to have good knowledge of technological pedagogical content (Ertmer & 
Ottenbreit-Leftwich, 2010) or knowledge of digital pedagogy (Garbuio et al., 2018). The integration of 
digital pedagogy using Web 2.0 tools into the educational process is an example of a new pedagogical 
strategy that educators can use, as it provides a good opportunity for the accumulation of knowledge 
and higher-level cognitive abilities through digital creativity, online collaboration and sharing 
(Jimoyiannis et al., 2013; Sailin & Mahmor, 2017). 

To meet the demands of the 21st century and promote meaningful learning, it is important for 
educators to understand how to use technology to help students gain quality and practical knowledge 
that can be applied in real life (Ertmer & Ottenbreit-Leftwich, 2010). Instructors need to prepare their 
students to become effective 21st century professionals. Over the years, Web 2.0 technology has 
penetrated many areas of our lives, including education. Web 2.0 technologies are usually associated 
with various Web platforms that emphasize user-generated content, sharing, and collaboration 
(O'Reilly, 2005). Web 2.0 has evolved from a place where users passively receive information provided 
by a small group of experts (Web 1.0) to collaborative reading and writing on the platform (Web 2.0) 
that expand users' communication capabilities and allow content to be co-created and shared through 
participatory practices (Jimoyiannis et al., 2013). 

Web 2.0 technologies are gaining popularity in the educational process. Technologies such as social 
media applications, blogs, wiki, web-based presentation tools, and online mind mapping tools have 
become important learning approaches (Davies & Merchant, 2007). Web 2.0 can potentially create a 
more interactive and responsive learning environment in which students are proactively engaged in 
the learning process through knowledge creation and assessment (Richardson, 2009). Moreover, 
Web 2.0 capabilities promote proactive learning and stimulate students' thinking abilities because 
they can regularly compare and respond to their own contributions or ideas in relation to those of 
their peers (Sailin & Mahmor, 2017). 

M-learning requires availability of mobile tools, regardless of time and place, with special software 
installed for implementation of interdisciplinary and modular approaches to learning (Kuznetsova, 
2011). The key components of M-learning are the learner, instructor, environment, content, and the 
assessment (Biswas et al., 2020). Under the new teaching approaches, students are at the center of all 
teaching and learning activities. M-learning is based on the students’ interests, experiences, and 
needs. As the M-learning principles suggest, the pedagogical approach puts the student at the center 
of the learning process (Makoe, 2010). The student plays a proactive role, from goal setting to the 
assessment phase. 

In a traditional learning environment, teachers transmit information to students from classical 
sources - books, lectures, methodological materials. The main role of the teacher was the role of an 
expert providing information to students. While the latest technologies provide students with more 
accessible information and expand opportunities for self-study (Ozdamli & Cavus, 2011). With the 
transition to new media formats, the instructor’s role has changed from that of an expert to that of a 
presenter of borrowed expertise. With the advent of Web 2.0 and social media, a lot has changed 
again. Under these circumstances, the instructor’s role must change from presenting expert 
knowledge to being a moderator of opposing positions (Chung et al., 2019). In modern education, 
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thanks to technology, the role of an instructor is gradually shifting to the role of a consultant. In this 
role, teachers should be able to effectively guide students; motivate for independent work and 
achievement of educational goals; offer opportunities to achieve these goals related to the specific 
context in which the learner finds himself (Khatoon et al., 2019). 

Decisions related to the content of the training course must be made jointly with all participants in 
the process: students, teachers, parents, etc. In order for teachers to achieve the desired results 
(Talan, 2020). The course content should allow the user to quickly find the necessary information. 
Decisions related to the content of the training course must be made jointly with all participants in the 
process: students, teachers, parents, etc. In order for teachers to achieve the desired results and 
should be supported by visual representations, videos, and other multimedia elements. The detail and 
amount of content provided to students depends on the pedagogical needs of the students (Shahzad 
et al., 2021). 

To have a positive experience, the learning environment should be properly designed. The 
environment is where students get their information. Online learners should have access to all 
resources, including learning outcomes and assignment requirements. Students attending face-to-face 
classes can receive content in class and online through mobile technology (Shahzad et al., 2021). The 
environment should enhance interaction between students and faculty. Social interaction may be 
improved by using wikis, social media, or blogs. This environment should be accessible on cell phones, 
laptops, and other mobile devices. Through portable devices, M-learning removes geographical 
boundaries, creating a collaborative learning environment where individual and group interaction in 
learning occurs (Uzunboylu & Ozdamli, 2011). 

Assessment is an important component of meaningful M-learning (Ennouamani et al., 2020). 
Mobile technology can assess and report student progress to instructors. Therefore, students should 
be assessed using databases, software. Students must also evaluate themselves and others. This 
provides the snippets needed to accurately assess a student's knowledge, skills, creativity, etc. 
Assessment should be consistent with students' abilities by offering a troubleshooting tool and setting 
up a guidance that builds on success (Hamidi & Chavoshi, 2018). The assessment should help students 
dispel any doubts about the course and, at the same time, learn a little more about it. If the course has 
been designed to a high standard, then it will be able to provide active feedback so that the student 
can assess their level of mastery of the new material. The feedback should not discourage the learner 
and make the learner feel that he or she knows nothing. Upon completion of the course, the good 
mood is very important to the student along with the grade. 

1.3. Purpose of the Study 

The study determines the impact of Web 2.0 technology (as an M-learning tool) on achievements of 
non-technical students learning Information Science and provides effective recommendations for 
improving M-learning. 

Tasks that had to be solved during the study: 

• use tests to assess the academic achievements among students in the control and 
experimental groups; 

• offer recommendations to educators for improving M-learning. 
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2. Method and Materials 

To examine the impact of M-learning tools on the non-technical learners’ achievements in 
Information Science, a quasi-experimental study was conducted. A quasi-experiment explores cause-
and-effect relationship between independent and dependent variables in a well-controlled context. 

2.1. Research Model 

Students in the control group learned in a traditional way by attending lectures and classes at the 
university, while the experimental group used mobile Web 2.0 technology. 

Information Science was chosen as the technical discipline for non-technical students majoring in 
“Environmental and Natural Resource Management”, “Marine Biology and Aquaculture”, and 
“Ecobiotechnology”. 

The authors declare that the work is written with due consideration of ethical standards. The study 
was conducted in accordance with the ethical principles approved by the Ethics Committee of Far 
Eastern State Technical Fisheries University. All participants gave their written informed consent. 
During the experiment, students were advised to follow instructions: 

1. Avoid oversized learning resources, use only key content. The display sizes of mobile devices are 
less than those of PCs and some other devices. Thus, focus your M-learning on the core content of the 
course. Focusing on the core resources, adjust the design of the instructions to fill in any missing 
information and address questions. 

2. Keep your visual representations simple. Some images look fine on a PC screen, but not on a small 
screen. When using mobile devices, avoid images with poor quality. If this cannot be done, they can be 
included into a downloadable PDF file. You can also use image editing tools to optimize images. 

3. Check your course before you start. Until you are sure that your E-learning course content has 
been tested for compatibility with all devices, do not run it. 

4. Remember to be flexible when designing the layout. One way to design M-learning is to ensure 
that the layout design is adjustable. Make sure it is more flexible for different screen sizes. You can 
design your layout using HTML5-compatible output or using development tools for your design 
process. 

5. Choose your interactions wisely. When choosing how to interact, you need to consider different 
screen sizes. Your interaction should work perfectly with the screen size of any device. For example, 
pages with frequent drag-and-drop can make interaction difficult for mobile users. You can solve this 
problem by reducing the drag-and-drop frequency. Always think about your interactions early in the 
design phase and choose the best fit for all mobile devices. 

6. Make a single-column design. Instead of adding content tables or sidebars in a separate column, 
you can add everything in one column. Mobile users often scroll up and down, so adding multiple 
columns can make it difficult for them to learn. 

7. Add the necessary section breaks. The reason why section breaks are important when designing 
M-learning is to ensure that students read each section of your course. Section breaks will help you 
minimize the rate at which students view some important sections of your E-learning course. You can 
break up your content by adding relevant colorful visual representations or charts. 

Hopefully, this simple guideline will help you in your M-learning design and improve its overall 
effectiveness. 
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2.2. Participants  

The study was conducted among third-year students of the Far Eastern State Technical Fisheries 
University. 

140 participants were chosen, from which 70 students were randomly placed in the experimental 
group and 70 students were randomly placed in the control group. The mean age of the participants is 
20 years. 

2.3. Data Collection Tools  

The measurement scale tools adopted in this study included a pre-test and a post-test. The pre-test 
and post-test were developed by three instructors who have taught Information Science for many 
years to non-technical students majoring in “Environmental and Natural Resource Management”, 
“Marine Biology and Aquaculture”, and “Ecobiotechnology”. The pre-test was designed to assess 
students' prior knowledge. It consisted of 10 multiple choice and 10 true/false questions, with a top 
score of 100. The test also included 10 multiple choice and 10 true/false questions, with a top score of 
100. Two experts said that the tests were adequate to assess student performance for this module. 

2.4. Data Analysis  

The reliability of the tests was checked with Cronbach's alpha. Scale for interpreting the values of 
Cronbach's alpha, according to Mallery and George (2000): 

> 0.9 - excellent;  

> 0.8 - good;  

0.7 - acceptable;  

0.6 - doubtful; and 

> 0.5 - poor. 

Cronbach's alpha values on the pre-test and post-test were 0.88 and 0.90, respectively, suggesting 
acceptable internal consistency (Cortina, 1993). ANCOVA was conducted to investigate efficacy and 
relevance and to identify differences between the two pre-survey groups. The validity of the obtained 
data was calculated using the Shapiro-Wilk test. 

There are several study limitations. The first aspect is that the study does not provide for a long-
term experiment. This may be done in future studies. The second aspect is the issue of expanding the 
sample to attract more students, which may provide an opportunity to improve the quality and 
accuracy of the research results. Speaking about the sample, such external factors were also not taken 
into account: different styles of teaching, level of academic performance, gender, position, etc. 

3. Results 

3.1. Analysis of academic achievements 

The result of Shapiro-Wilk test was 0.97 (p=0.23). This can be considered an appropriate 
distribution of data. To reveal the homogeneity of the variance, a Levene test was performed (F=3.11, 
p>0.05). The data show that the difference in variance between the two groups was small (F=0.26, 
p>0.05), and one-tailed ANCOVA can be performed due to the uniformity of the regression slopes. To 
examine the impact of M-learning tools on the academic achievements of non-technical learners, 
analysis of covariance (ANCOVA) was used to exclude the difference between the prior knowledge of 
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the two groups. ANCOVA treated the pre-test score as the predictor variable (or control variable) of 
the post-test score and then determined whether the adjusted post-test score had intergroup 
differences after adjusting for the pre-test score. 

Table 1 shows the ANCOVA results regarding student achievements. The adjusted mean and 
standard error for the experimental group were 74.71 and 3.45, and for the control group: 65.9 and 
3.59. This suggests that there was a significant difference between the test results of the two groups 
(F=10.84, p<0.05). 

 

Table 1. ANCOVA results for student academic achievements 

Group N Value SD Adjusted mean SE F η2 

Control group 70 66.44 19.75 66.89 3.59   
Experimental group 70 75.14 12.43 75.15 3.45 10.84* 0.62 

* p < 0.05. 

Members of the experimental group scored better on the final test (74.71) than members of the 
control group (65.9). This suggests that Web 2.0 M-learning technology can improve the performance 
of non-technical learners. Moreover, the effect (η 2) of the learning achievements was 0.62, meaning 
a small to medium effect (Cohen, 2013). 

4. Discussion 

Compared to the traditional approach to learning, digital learning tools can lead to better 
achievements among non-technical learners. It can be assumed that students were more interested in 
working with interactive course content and learning resources, as well as to receive quick feedback 
from instructors. One study focusing on Web 2.0 technologies in teaching and learning made it clear 
that students were able to demonstrate that they were becoming more confident in choosing, using, 
and integrating digital pedagogy (Sailin & Mahmor, 2018). Student engagement and participation were 
assessed through a variety of learning activities, including discussions and co-teaching presentations. 
This is consistent with previous research findings suggesting that integrating Web 2.0 into teaching 
and learning provides an authentic learning experience for students when preparing to integrate 
technology into their future practices (Jimoyiannis et al., 2013). 

When studying the impact of Web 2.0-based learning on student academic achievement and critical 
thinking skills, the experimental group (who used problem-based learning with Web 2.0 tools) 
performed significantly better than the control group (who used traditional methods) (Hursen, 2021). 
Similarly, a problem-based learning method based on Web 2.0 tools has proven useful and effective in 
the context of developing critical thinking in students (Tawafak et al., 2018). 

Research findings regarding the impact of coursework delivered using Web 2.0 tools in the Light-
Matter Interactions section of a science course on students' academic achievements and independent 
learning are as follows (Kırıkkaya & Yıldırım, 2021). Classes prepared with Web 2.0 tools had a positive 
impact on the academic achievements of students in the experimental group and their independent 
learning relying on technology. The authors concluded that the significant difference between the 
post-test scores of the experimental and control groups is attributed to a better Web 2.0 app 
performance based on the experimental group’s academic achievements. Gender was found to have 
no significant effect on the academic achievements and independent learning among students in each 
group (Kırıkkaya & Yıldırım, 2021). 
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A study that examined the impact of individual and collaborative Web 2.0 technologies on student 
achievements and self-regulation compared to the traditional approach to learning found that 
collaborative and individual Web 2.0 technologies have a significant impact on academic 
achievements and self-regulation compared to the traditional approach (Jena et al., 2018). A quasi-
experimental design was used to conduct the experiment. SlideShare, Wiki, WhatsApp, and YouTube 
were used as individual Web 2.0 technology, and similar tools such as SlideShare, Wiki, WhatsApp, and 
YouTube were used for collaborations. Reliance on interactive methods makes Information Science 
professionally relevant for future biologists, and therefore expands the range of knowledge, skills, and 
abilities necessary for future professional activity (Yushchik, 2021). 

5. Conclusions 

The most obvious contribution of this study is its insight into the impact of Web 2.0 M-learning 
technology on student achievements. Data analysis made it clear that students of the experimental 
group scored better on the final test (74.71) than members of the control group (65.9). The proposed 
tool had a positive impact on the students' academic achievements. There was a statistically 
significant difference between the experimental and control groups to the advantage of the 
experimental group relying on Web 2.0. Overall, M-learning tools provide better resources to non-
technical students. 

This study also contributed to the comprehension of how instructors can best learn to develop 
digital pedagogy in their teaching practices. The research findings suggest that institutions of higher 
education should consider including pedagogy for Web 2.0 technologies as a separate subject of 
instructor training programs. Such a move will help them learn innovative teaching strategies, which, 
in turn, will enhance their confidence in using digital pedagogy in teaching. To address this issue, 
effective and simple recommendations have been made to improve M-learning. 

6. Recommendations 

The findings may be relied upon when developing an action plan to streamline the learning process 
for students, so that their academic achievements may be improved in an effective way. Future 
research might focus on the positives and negatives of various M-learning tools, expand the sample, 
conduct longer experiments, and examine the impact of this type of learning on students' 
achievements in other disciplines. 

Acknowledgments 

Elena Polyudova has been supported by the RUDN University Strategic Academic Leadership 
Program. 

References 

Biswas, B., Roy, S. K., & Roy, F. (2020). Students perception of Mobile learning during Covid-19 in 
Bangladesh: University student perspective. Aquademia, 4(2), ep20023. 
doi:10.29333/aquademia/8443  

Bolton, R. N., Parasuraman, A., Hoefnagels, A., Migchels, N., Kabadayi, S., Gruber, T., Loureiro, Y. K., & 
Solnet, D. (2013). Understanding generation Y and their use of social media: A review and 

https://doi.org/10.18844/wjet.v14i5.7862


Polyudova, E., Butylchenko, O., & Yushchik, E. (2022). Analysis of the opportunities offered by mobile learning tools to improve students’ 
academic performance. World Journal on Educational Technology: Current Issues. 14(5), 1373-1383. 
https://doi.org/10.18844/wjet.v14i5.7862   

  1381 

research agenda. Journal of Service Management, 24(3), 245-267. 
doi:10.1108/09564231311326987  

Chung, C. J., Hwang, G. J., & Lai, C. L. (2019). A review of experimental mobile learning research in 
2010–2016 based on the activity theory framework. Computers & Education, 129, 1-13. 
doi:10.1016/j.compedu.2018.10.010  

Cohen, J. (2013). Statistical power analysis for the behavioral sciences. Academic Press. 

Cortina, J. M. (1993). What is coefficient alpha? An examination of theory and applications. Journal of 
Applied Psychology, 78(1), 98-104. doi:10.1037/0021-9010.78.1.98  

Crawford, J., Butler-Henderson, K., Rudolph, J., Malkawi, B., Glowatz, M., Burton, R., Magni, P., & Lam, 
S. (2020). COVID-19: 20 countries' higher education intra-period digital pedagogy responses. 
Journal of Applied Learning & Teaching, 3(1), 1-20. doi:10.37074/jalt.2020.3.1.7  

Davies, J., & Merchant, G. (2007). Looking from the inside out: Academic blogging as a new literacy. In 
M. Knobel, & C. Lankshear (Eds.), A new literacies sampler (pp. 115-136). Peter Lang. 

Ennouamani, S., Mahani, Z., & Akharraz, L. (2020). A context-aware mobile learning system for 
adapting learning content and format of presentation: Design, validation and evaluation. 
Education and Information Technologies, 25(5), 3919-3955. doi:10.1007/s10639-020-10149-9  

Ertmer, P. A., & Ottenbreit-Leftwich, A. T. (2010). Teacher technology change: How knowledge, 
confidence, beliefs, and culture intersect. Journal of Research on Technology in Education, 42(3), 
255-284. doi:10.1080/15391523.2010.10782551  

Garbuio, M., Dong, A., Lin, N., Tschang, T., & Lovallo, D. (2018). Demystifying the genius of 
entrepreneurship: How design cognition can help create the next generation of entrepreneurs. 
Academy of Management Learning & Education, 17(1), 41-61. doi:10.5465/amle.2016.0040  

Greenhow, C., Lewin, C., & Staudt Willet, K. B. (2021). The educational response to Covid-19 across 
two countries: A critical examination of initial digital pedagogy adoption. Technology, Pedagogy 
and Education, 30(1), 7-25. doi:10.1080/1475939X.2020.1866654  

Hamidi, H., & Chavoshi, A. (2018). Analysis of the essential factors for the adoption of mobile learning 
in higher education: A case study of students of the University of Technology. Telematics and 
Informatics, 35(4), 1053-1070. doi:10.1016/j.tele.2017.09.016  

Hursen, C. (2021). The effect of problem-based learning method supported by web 2.0 tools on 
academic achievement and critical thinking skills in teacher education. Technology, Knowledge 
and Learning, 26(3), 515-533. doi:10.1007/s10758-020-09458-2  

Jena, A. K., Bhattacharjee, S., Gupta, S., Das, J., & Debnath, R. (2018). Exploring the effects of Web 2.0 
technology on individual and collaborative learning performance in relation to self-regulation of 
learners. Journal on School Educational Technology, 13(4), 20-35. doi:10.26634/jsch.13.4.14541  

Jimoyiannis, A., Tsiotakis, P., Roussinos, D., & Siorenta, A. (2013). Preparing teachers to integrate Web 
2.0 in school practice: Toward a framework for Pedagogy 2.0. Australasian Journal of Educational 
Technology, 29(2), 248-267. doi:10.14742/ajet.157  

Khatoon, B., Hill, K., & Walmsley, A. D. (2019). Mobile learning in dentistry: Challenges and 
opportunities. British Dental Journal, 227(4), 298-304. doi:10.1038/s41415-019-0615-x  

https://doi.org/10.18844/wjet.v14i5.7862


Polyudova, E., Butylchenko, O., & Yushchik, E. (2022). Analysis of the opportunities offered by mobile learning tools to improve students’ 
academic performance. World Journal on Educational Technology: Current Issues. 14(5), 1373-1383. 
https://doi.org/10.18844/wjet.v14i5.7862   

  1382 

Kırıkkaya, E. B., & Yıldırım, İ. (2021). Investigating the effect of using Web 2.0 tools on 7th-grade 
students' academic achievements in science and self-directed learning with technology. Journal of 
Turkish Science Education, 18(3), 439-460. doi:10.36681/tused.2021.83  

Kuznetsova, A. A. (2011). Education informatization (Binom). Binom. 

Makoe, M. (2010). Linking mobile learning to the student-centred approach. CheckPoint. Retrieved 
from http://www.checkpoint-elearning.com/article/8044.html  

Mallery, P., & George, D. (2000). SPSS for Windows step by step. Allyn & Bacon. 

Milton, M. (2013). Digital literacy and digital pedagogies for teaching literacy: Pre-service teachers’ 
experience on teaching rounds. Journal of Literacy and Technology, 14(1), 72-97. 

Naciri, A., Baba, M. A., Achbani, A., & Kharbach, A. (2020). Mobile learning in higher education: 
Unavoidable alternative during COVID-19. Aquademia, 4(1), ep20016. 
doi:10.29333/aquademia/8227  

O’Reilly, T. (2005). Web 2.0: Compact definition. Radar. Retrieved from 
http://radar.oreilly.com/2005/10/web-20-compact-definition.html  

Ozdamli, F., & Cavus, N. (2011). Basic elements and characteristics of mobile learning. Procedia-Social 
and Behavioral Sciences, 28, 937-942. doi:10.1016/j.sbspro.2011.11.173  

Qureshi, M. I., Khan, N., Hassan Gillani, S. M. A., & Raza, H. (2020). A systematic review of past decade 
of mobile learning: What we learned and where to go. International Journal of Interactive Mobile 
Technologies, 14(6), 67-81. doi:10.3991/ijim.v14i06.13479  

Raja Hussain, R. M. (2015). From just teaching to SoTL: PleaSE. Professorial Lecture Series. UUM Press. 

Richardson, W. (2009). Blogs, wikis, podcasts, and other powerful web tools for classrooms (2nd ed.). 
Corwin Press. 

Romero-Rodríguez, J. M., Aznar-Díaz, I., Hinojo-Lucena, F. J., & Gómez-García, G. (2020). Mobile 
learning in higher education: Structural equation model for good teaching practices. IEEE Access, 
8, 91761-91769. doi:10.1109/ACCESS.2020.2994967  

Sailin, S. N., & Mahmor, N. A. (2018). Improving student teachers’ digital pedagogy through 
meaningful learning activities. Malaysian Journal of Learning and Instruction, 15(2), 143-173. 
doi:10.32890/mjli2018.15.2.6  

Sailin, S. N., & Mahmor, N. A., (2017). Create-share-collaborate: An instructional strategy for 
developing student teacher’s critical thinking. In 1st Inspirational Scholar Symposium Proceedings 
(pp. 66-81). Universiti Utara Malaysia. 

Shahzad, A., Hassan, R., Aremu, A. Y., Hussain, A., & Lodhi, R. N. (2021). Effects of COVID-19 in E-
learning on higher education institution students: The group comparison between male and 
female. Quality & Quantity, 55(3), 805-826. doi:10.1007/s11135-020-01028-z  

Talan, T. (2020). The effect of mobile learning on learning performance: A meta-analysis study. 
Educational Sciences: Theory and Practice, 20(1), 79-103. doi:10.12738/jestp.2020.1.006  

Tawafak, R. M., Romli, A. B., bin Abdullah Arshah, R., & Almaroof, R. A. S. (2018). Assessing the impact 
of technology learning and assessment method on academic performance. EURASIA Journal of 
Mathematics, Science and Technology Education, 14(6), 2241-2254. doi:10.29333/ejmste/87117  

https://doi.org/10.18844/wjet.v14i5.7862
http://www.checkpoint-elearning.com/article/8044.html
http://radar.oreilly.com/2005/10/web-20-compact-definition.html


Polyudova, E., Butylchenko, O., & Yushchik, E. (2022). Analysis of the opportunities offered by mobile learning tools to improve students’ 
academic performance. World Journal on Educational Technology: Current Issues. 14(5), 1373-1383. 
https://doi.org/10.18844/wjet.v14i5.7862   

  1383 

Uzunboylu, H., & Ozdamli, F. (2011). Teacher perception for m-learning: Scale development and 
teachers’ perceptions. Journal of Computer Assisted Learning, 27(6), 544-556. doi:10.1111/j.1365-
2729.2011.00415.x  

Venter, E. (2017). Bridging the communication gap between Generation Y and the Baby Boomer 
generation. International Journal of Adolescence and Youth, 22(4), 497-507. 
doi:10.1080/02673843.2016.1267022  

Yuen, S. C. Y., Yaoyuneyong, G., & Yuen, P. K. (2011). Perceptions, interest, and use: Teachers and web 
2.0 tools in education. International Journal of Technology in Teaching and Learning, 7(2), 109-
123. 

Yushchik, E. V. (2021). Ways to activate cognitive activity on the subject “Computer science” of 
students biological directions. Modern Pedagogical Education, 3, 132-134. 

https://doi.org/10.18844/wjet.v14i5.7862

