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Malang.  

Literasi digital sangat penting untuk diterapkan saat ini karena 
pembelajaran telah mengarah pada pembelajaran yang mendukung 
teknologi. Literasi digital di Indonesia masih tergolong sangat rendah 
sehingga perlu upaya dalam meningkatkan hal tersebut. Penelitian ini 
bertujuan untuk mengembangkan aplikasi m-learning berbasis Android 
yang tepat untuk mendukung literasi digital siswa SMK. Jenis metode yang 
digunakan yakni penelitian dan pengembangan (R&D) dengan model 
ADDIE. Hasil penelitian ini menunjukkan bahwa pengembangan media 
sudah memenuhi kriteria baik, karena materi maupun media yang diuji 
menunjukkan hasil 3,67 yang termasuk kategori “baik”, sementara hasil 
pada uji media sebesar 4,05 yang merupakan kategori “sangat baik”, dan 
uji coba kelas menghasilkan 3,92 yang kategorinya “baik”. Aplikasi ini juga 
terbukti efektif untuk digunakan dalam mendukung literasi digital siswa 
yang ditandai dengan meningkatnya hasil belajar siswa dari rata-rata 
pretest 66 menjadi 78 pada post-testnya, sehingga dapat disimpulkan 
bahwa hasil penelitian ini memberikan kontribusi dalam mendukung 
literasi digital peserta didik vokasi. 

ABSTRACT 

Digital literacy is vital to apply at this time because learning has led to 

learning that supports technology. Digital literacy in Indonesia is still very 

low, so efforts are needed to increase it. This study aims to develop 

appropriate Android-based m-learning applications to support digital 

literacy in vocational high school students. The type of method used is 

research and development (R&D) with the ADDIE model. The results of this 

study indicate that media development is in accordance with the criteria for 

both material and media which shows a result of 3.67 which is in the "good" 

category, while the results in the media test are 4.05 which is in the "very 

good" category, and class trials resulted in 3.92, in the "good" category. This 

application has also proven to be effective for use in supporting students' 

digital literacy which is marked by increased student learning outcomes from 

an average pretest of 66 to 78 in the posttest. So, it can be concluded from 

the results of this study that it contributes to supporting the digital literacy 

of vocational students. 
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INTRODUCTION  

Changing trends in getting information get a variety of problems.  Nikou & Aavakare, (2021) 
explain the presence of opportunities and threats in the use of digital technologies poses a 
particular challenge to the world of education to teach the younger generation how to use and 
utilize digital spaces. For example, in the middle of hoax news spread on the internet, especially 
social media, people must be good at choosing accurate information. For this reason, the 
application of digital literacy is needed so that people can be wiser in using and accessing 
technology. Based on data from Kementrian Komunikasi dan Informasi (2020), digital literacy in 
Indonesia is at 3.49 on a scale of 1-5, naturally still relatively moderate and needs improvement 
in a better direction. Data of internet users in Indonesia is very large, of course it has great 
potential in supporting the digital literacy of the community. According to a survey by APJII 
(2019), internet usage in Indonesia reached 54.7% in 2017 (143.3 million users) and increased to 
56% in 2018 (160.6 million user). 

Digital literacy will have a good impact on the human development index (HDI). The results 
of research from Nipo et al., (2020) explain that high levels of digital literacy and Internet usage 
are key tools for advancing human development. From 2015 to 2018, 38 nations throughout the 
world participated in this study. Undoubtedly, with this result, digital literacy is one of the keys in 
increasing knowledge and greater economic prosperity. Big steps to improve digital literacy must 
start from the realm of education. This is in line with what Zua (2021) explained that the 
importance of literacy for an individual's personal development and the survival of any nation 
cannot be overstated. Literacy is fundamental to the meaningful development of any nation. It is 
not a single entity but the interconnection of many sectors - education, health, agriculture, etc. 

The teaching and learning process that supports the success of curriculum achievement is 
influenced by many factors, one of which is learning media. Learning media is likened to a 
teacher's weapon in generating enthusiasm for learning and student interest. It even brings 
psychological/mood influence on students in understanding the media used. The use of media can 
also accelerate the concepts and understanding of students in class because it can be used as an 
intermediary in delivering messages. This is as conveyed by Sadiman et al. (2012) that media is 
defined as an intermediary or introductory message from the sender to the recipient of the 
message. Currently, teachers are required to be able to develop and use media according to their 
needs and make it easier for students to access the material. This is in line with the opinion of 
Kustandi & Bambang, 2016) that the development of learning media demands that teachers are 
able to use the tools provided by the school and does not rule out the possibility that these tools 
are in accordance with the developments and demands of the times. However, in reality, not all 
teachers can develop and use learning media, so the current learning process is still far from being 
touched by innovation 

Suwartha et al., (2017) emphasized the importance and relevance of innovation. Berawi 
(2017) then explained that innovation and creativity are considered to be determinants of 
competitive advantage. Innovation aims to facilitate teachers and students in the teaching and 
learning process. One of the innovations in learning is using technology-based learning resources 
to support students' digital literacy in understanding the subject matter. This digital literacy can 
be delivered through various platforms or applications which are certainly easy for students to 
access. Digital literacy is very important to be applied today because learning has led to 
technological support in learning. Sujana & Rachmatin (2019)  argued that digital literacy is very 
important to be mastered by students, including information literacy, information literacy is not 
just receiving information but how individuals filter the information obtained so that it does not 
harm others, and also used to improve the quality of learning, media literacy, the use of learning 
media can help students to learn about an event that is impossible to experience directly, because 
it takes a long time or is too fast, too dangerous and so on so that by utilizing media students can 
explore their abilities in observing and analyze existing problems, and ICT literacy.  

There are various definitions of digital literacy. According to Liansari & Nuroh (2018), digital 
literacy is not only reading and writing skills, and also not just adding technology in the learning 
process but using it to improve the quality of learning and improve other skills. Digital literacy 
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can mean knowing various kinds of technology, being able to apply the technology, and knowing 
the impact on oneself and others, the benefit of applying digital literacy is that it can empower 
individuals so that they can communicate with others, be effective at work and especially an 
increase in productivity. There are nine critical factors withinside the global of virtual literacy 
inclusive of social networking, trans literacy, keeping privacy, handling identity, growing content, 
organizing and sharing content, reusing/repurposing content, filtering and deciding on material, 
and self-broadcasting (Wheeler, 2012), (Patmanthara & Hidayat, 2018). 

Digital literacy can be studied with various devices, such as computers, laptops, and 
smartphones. However, currently, the dominant use of smartphones causes access to learning 
materials to be carried out by cellphones. Most cellphones today have an Android operating 
system. Android is an operating system (OS) that is embedded in a smartphone to run applications 
that can run on it. Android is an operating system on touchscreen smartphones and tablets. 
According Haq et al., (2022), android is a working gadget for cellular phones. In the cellular world 
like this, android is one of the working gadget platforms that makes it smooth for producers to 
layout high-end phones.  

The ease of accessing information digitally needs to be addressed by teachers so that they can 
play an active and selective role in selecting and developing good learning resources for their 
students. In line with this, based on the results of observations at SMK NWDI Pancor in the Fashion 
Design study program, the researchers found some problems. For example, the teaching and 
learning process presented has not explored students' basic literacy according to learning styles, 
the lack of innovation in the form of learning media caused by the lack of training carried out by 
teachers and the school, the use of independent learning facilities using smartphones by students 
has not been utilized optimally; and lack of learning resources that support digital literacy that 
can be utilized by students. 

For this reason, it was necessary to have a breakthrough in parsing or solving the 
aforementioned problems, namely by developing and utilizing learning media in the form of 
applications to support students' digital literacy. For example, the teacher can take advantage of 
learning applications with mobile learning. To support teachers in accelerating student’s 
understanding, it was necessary to develop an Android-based m-learning application that 
contains all interactive learning content. M-learning is mobile-assisted learning that can be 
included in learning applications. Due to the fact that m-learning is accessible using smartphones, 
which are now widespread and nearly all students own, it will be simpler for students to obtain 
the content. 

 
METHOD  

The method used in this research is research and development (R&D). R&D research in 
education is a process that is often used to develop and validate a product. The development 
research carried out by the researchers is to develop a product in the form of an Android-based 
mobile learning application as a learning resource for fashion subjects and then validate the 
product. Product validation was carried out by material experts, media experts, and vocational 
teachers and then were tested on class X SMK students so that it could be seen from the product 
to be used as a learning resource for class X SMK fashion. Meanwhile, apart from being seen from 
the product, the effectiveness of the product used was tested so that it can be seen to what extent 
this product was effectively used in the learning process of class X fashion subjects. 

The development steps that the researcher referred to were the ten steps of implementing 
selected research and development according to Borg and Gall in Sukmadinata & Nana (2009). 
The first is information collecting and study. Then, planning followed by beginning the product's 
development and the first field test. After that are the primary product's revision and primary 
field testing with 30 to 100 test subjects in 5 to 15 schools. The quantitative data on the 
effectiveness of the teachers are collected both before and after the model under test. The 
outcomes of the data collection are compared, where possible, to the control group. The next steps 
are modification of operational goods and field testing in operation, comprising 40 to 200 
disciplines and taking place in 10 to 30 schools. Tests are conducted using questionnaires, 
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interviews, observation, and result analysis. After that are the editing of the final product with 
enhancements based on the feedback from the field trials and implementation (Figure 1). 
 

 
Figure 1. Android-based Application Development Procedure Chart 

 

However, from the ten stages, the researcher made a simplification of the stages. The 
simplification was started by the opinion of Borg and Gall who suggested limiting research on a 
small scale, including limiting research steps. The simplification of the stages of the research was 
carried out by the researcher due to the limited time and cost. The simplification of this stage is 
depicted in Figure 1. 

The research was carried out at SMK NWDI Pancor. The school is located in Jalan TGKH. M. 
Zainuddin Abdul Madjid 70 Pancor Selong District, East Lombok Regency, West Nusa Tenggara. 
This research was limited to class X Fashion as many as 32 students. The variables observed in 
this study were the feasibility of an android-based application product through a series of 
feasibility tests, as well as the effectiveness of learning which was measured through the learning 
outcomes of class X students (pretest and posttest). In development research, a trial design is very 
necessary to determine the quality of the product that has been developed. The product is tested 
for its feasibility to be used as a learning resource. The product assessment was carried out by 
material experts and media experts, then stage I revision was carried out. Furthermore, the 
product was re-assessed by the Vocational School Clothing teacher, then stage II revision was 
carried out. After that, the product was tested on class Vocational students before the product 
become a feasible and qualified final product as a learning resource. 

The validators in this study were fashion material experts, learning media experts, and 
vocational fashion teachers. The test subjects in this study were 25 students of class X SMKN 2 
Selong. SMKN 2 Selong was used as the research trial place because there was not much 
development of learning resources in the form of mobile learning applications. The data collection 
techniques of this research included interview, questionnaire, document study, and observation. 
Aspects that at the time of the interview were in accordance with competence so that someone 
could be said to be digitally literate (Glitser, 1997) include evaluation aspects on the internet, 
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hypertext directions, information content evaluation aspects, and preparation aspects. 
Furthermore, the media and material expert questionnaires were compiled based on product 
assessments adopted from Borg and Gall. Meanwhile, at the time of observation, the observations 
covered the readiness of teachers and students, supporting facilities, and the learning process. 
The data used were classified into two parts, namely qualitative and quantitative data. Qualitative 
data in the form of corrections made by media experts, material experts and students were 
collected to improve the product. Meanwhile, the data were obtained during observation, 
interviews, questionnaires, and documentation. The quantitative data analysis technique in this 
study was descriptive statistics, namely very bad, not good, enough, good, and very good 
statements which are converted into quantitative data with a scale of 5 with a score of 1 to 5. The 
steps in data analysis were gathering raw data, scoring; and converting the score to a value.  The 
criteria used to see the feasibility of the product used were the Likert scale. Based on the results 
of the conversion of scores to values, the value of the product being developed were obtained. The 
determination of the effectiveness of the product in improving students' cognitive abilities was by 
looking at changes in students' initial abilities by comparing the pretest and posttest scores of 
students before and after using the developed product. 
 
RESULT 

In accordance with the development procedure shown in Figure 1, several research results 
that can be explained are related to product trial results and product effectiveness in supporting 
digital literacy. However, before explaining the results of research related to data, Figure 2 is a 
picture showing a mobile application that has been developed. The dashboard development stage 
for the application is taken by design which leads to pattern design drawings accompanied by 
material identity, level, and class. There is a button to start the application. In the main menu 
display several options are given to the user to select materials, quizzes, and instructions for using 
the application. The material was made sequentially to make it easier for students to learn 
independently. To test the understanding, there is a quiz to answer some questions. 

Instructions for use need to be included so that students can understand the proper use of 
both the content and the buttons. The existence of this certainly makes it easier for teachers as 
they do not need to explain in too much detail regarding this application. Students will also be 
accustomed to reading instructions independently. This application has been adapted to the 
applicable curriculum. Included in it are the final goals that must be achieved by students. 
Therefore, the media created must be in line with the existing syllabus or lesson plans. 

 

 
Figure 2. Screenshoot of the developed m-learning application 
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Product Trial 

Material Expert Test 

For testing the material, the product was examined by a fashion teacher from SMKN 2 Selong. 

This material test was conducted at the school. The results of the assessment of the material that 

were presented in applications that are accessed using smartphones. The results show that the 

material test was feasible with the "good" category (see Figure 3). However, there were some 

corrective comments filled in by the validator, namely 1) Adjusting the material to the latest 

curriculum and 2) Adding several pictures to each sub-discussion of the material. 

 

 
 Figure 3. Result of Material Test 

   

Media Expert Test 

For testing, the media was examined by learning media practitioners, namely Dr. Zul Anwar, 

M.Pd who is a lecturer in education technology department. This material test was conducted at 

the Mandalika University of Education. The results of the assessment of the media to be presented 

in the application are shown in Figure 4. 

 

 
Figure 4. Result of Media Test 
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The results show that the material was feasible with the “very good” category. However, there 

were some corrective comments filled out by the validator, namely 1) some links needed to be 

repaired because they were not connected properly and 2) regarding the choice of colors and 

images to attract the attention of students. 

Limited Class Test 

Furthermore, a trial was carried out to 1 class as a form of limited testing before the product 

was said to be perfect. Figure 5 shows the results of the trial to 25 students at SMKN 2 Selong.  

 

Figure 5. Result of Limited Class Test 

 

Based on the questionnaire data distributed to 25 students on several aspects contained in 

the questionnaire, it can be seen that in terms of media and material, the average student 

assessment is 3.92 ("good"category). In other words, in terms of the quality of the media and 

materials, the learning portal developed is "appropriate" to use in the actual class and there are 

several inputs given, such as 1) the quality of images and videos is further improved, 2) the 

teaching materials provided are increasingly diverse, and 3) the number of materials must be 

improved and simplified so that it is easy to understand. 

 

Product Effectiveness 

For the results of testing the "effectiveness" of the product, pretest and posttest were carried 

out. The pretest was conducted to determine the initial ability of students before using the 

product, while the posttest was carried out at the end of learning to use the product. The results 

of the pretest and posttest are described in the Table 1. 

 

Table 1. Pretest & Posttest Results 

No Test Subject Results X 

1 Pretest 32 2112 66 

2 Posttest 32 2496 78 

 

To get the effect size or gain, the data can be entered into the formula 1: 

ES = d = X2 –X1   (1) 

d = 78 – 66     

d = 12 

4

4

3.75

4

4.25

4

4

3.5

3.5

4

4

4

4

3.92

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

Clarity of Learning Objectives

Instructions Clarity

Material Clarity

Readability of Text and Writing

Giving Example

Giving Exercise

Clarity of Test Instructions

Giving Evaluation

Feedback

Clarity of the language used

Image quality./Video/sound/animation/link

Freedom to choose menu

Help Availability

Average



298    JINOTEP (Jurnal Inovasi dan Teknologi Pembelajaran) Kajian dan Riset dalam Teknologi 

Pembelajaran  Vol.9, No.3, November 2022, pp,291-301 

Information based on the formula 1, ES means effect size, d means gain, X1 means the mean 

value of the pretest and  X2 is the average value of the posttest. From the results above, it can be 

explained that the change or increase in learning outcomes from the cognitive aspect after the 

pretest and posttest are 12. This means that it can be said that the m-learning products were 

effective. Thus, based on the results obtained, it can be said that in general, the products developed 

are feasible and effective because they have gone through a series of trials and have been proven 

to be able to support digital literacy in the basic material for the design of the fashion study 

program at SMK NWDI Pancor. 

 

DISSCUSION 

Digital literacy has a very large function to improve human intelligence. It is hoped that digital 
literacy can be disseminated starting from the basic level. The way that can be done is by using 
cellular technology in digital storytelling. The results of Churchill (2020) shows that digital 
storytelling with mobile technology contributes to the development of students' digital literacy 
skills by enabling them to: a) access information anytime and anywhere, b) take a look at their 
assumptions and replicate on their thinking, constitute and percentage their thoughts and 
answers to problems, and, get a hold of remarks from friends and teachers. Aside from that, 
Hatlevik et al. (2015) explained approach digital literacy as: 1) the ability to use innovative 
technologies to solve cognitive tasks at work; 2) the possession of chops that aren't inescapably 
technology- acquainted, as they may not apply to the use of any specific software; 3) possession 
of skills that form Higher Order Thinking Skills (HOTS) and 4) possession of skills related to 
cognitive processes contributing to the lifelong learning of employees.  

To ward off the current hoax, we need to strengthen the literacy foundation with digital 
literacy-based education. Digital literacy can support the human development index. Ejemeyovwi 
et al. (2019) who specifically studied the impact of internet use and innovation on human 
development found that internet use, innovation, and their interactions have a significant and 
positive relationship to human development. The research shows that technological advances 
have a positive impact on human development through poverty reduction and economic growth. 
This relationship between technological advance and human development, albeit indirect, 
suggests that higher technological advance is associated with higher human development in 
Indonesia during the period. To support learning activities in terms of media can be done in 
various ways, one of which is by developing innovative products for educators and students which 
are easy to use. The product developed in this study is an application that can be installed on the 
Android system that contains material in accordance with the applicable curriculum. The 
development of this product has met the requirements of feasibility and effectiveness so that it 
can be used directly in learning. Online class development using PowerPoint applications and 
interactive quizzes was developed using the iSpring suite pro application and apk web builder. 
The features presented start from the dashboard, instructions for use, learning objectives, 
materials, to evaluation. The research was conducted in an effort to overcome the problem of 
limited space and time for learning in schools. 

The results of the research in the discussion illustrate that the development of m-learning-
based applications is very supportive of quality learning. Many similar studies have been 
developed which are also effective for learning. For example, at the elementary school level, 
Firdaus et al., (2022) found that product effectiveness was obtained by testing the results of the 
pre-test and post-test and then calculated using the n-gain score and showed that the learning 
application had a moderate level of effectiveness. This of course can be used as an important part 
to promote effective and innovative learning.  In addition, it can also make it easier for students 
to master the basic concepts of the material in making patterns for class X SMK before it will be 
given in practice. Digital-based learning is very much in line with current technological 
developments. Students will find it easier to access material from a variety of developed 
applications. Furthermore, mobile-based learning increases learning innovation in schools, 
especially in terms of developing teaching materials in delivering learning materials. According to 
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Ardiansyah and Nana (2020), the role of mobile learning in improving learning outcomes is so 
great and can be a solution to problems encountered in the teaching and learning process in the 
classroom. Therefore, of course, it is very important to develop learning materials that are 
packaged as attractively as possible and can be accessed by students. Mobile learning using 
smartphones is expected to encourage learning so that students can use and utilize technology at 
the same time (Ljungkvist & Mozelius, (2012); Talan (2020); (Zhang & Zuo (2019)). At this time, 
mastery of technology is very important to support the competencies and life skills possessed. 
One of the life skills that the current generation must possess is digital literacy skills (Asrizal et 
al., 2018).  

At the end of this discussion the researcher provides limitations on this research, namely the 
lack of 1) users who access the material due to time, cost, and effort so that it needs to be updated 
on a wider scale; and 2) the material included in the application is only 1 chapter so it is very 
limited to be used for 1 semester. Therefore, it is hoped that in the future, it can become a synergy 
for teachers and developers to develop materials on a wider scale. 
 
CONCLUSION 

After getting the material using this application, students got a different experience. In 
addition, there was also an increase in the average of learning outcomes. It can be concluded that 
the m-learning was effective in increasing the digital literacy of vocational students. However, this 
research still has limitations in terms of the amount of material in the application and its 
application which has only been carried out in one department. For further research, the 
researcher recommends developing wider materials and more samples so that they have a more 
significant impact and effectiveness than this research. 

 
ACKNOWLEDGMENT  

Thank you to LPPM UNDIKMA for providing support in the form of grants so that this 

research article can be completed properly. In addition, to SMK NWDI Pancor, especially the 

Department of Clothing, which has provided the opportunity to conduct research and the parties 

who have been involved in this research who cannot be mentioned one by one, we owe a debt of 

gratitude. 

 

REFERENCE 

APJII. (2019). Laporan survei penetrasi & profil perilaku pengguna internet indonesia 2018 
(Penetration Survey Report & Indonesian Internet User Behavior Profile 2018. 

Ardiansyah, A. A., & Nana, N. (2020). Peran mobile learning sebagai inovasi dalam meningkatkan 
hasil belajar siswa pada pembelajaran di sekolah. Indonesian Journal Of Educational Research 
and Review, 3(1), 47-56. https://doi.org/10.23887/ijerr.v3i1.24245 

Asrizal, A., Amran, A., Ananda, A., Festiyed, F., & Sumarmin, R. (2018). The development of 
integrated science instructional materials to improve studentsâ€™ digital literacy in scientific 
approach. Jurnal Pendidikan IPA Indonesia, 7(4), 442–450. https://doi.org/10.15294/-
jpii.v7i4.13613  

Berawi, M. A. (2017). Stimulating innovation and creativity: The way forward. International 
Journal of Technology, 8(1), 1. https://doi.org/10.14716/ijtech.v8i1.7628  

Churchill, N. (2020). Development of students’ digital literacy skills through digital storytelling 
with mobile devices. Educational Media International, 57(3), 271–284. https://doi.org/-
10.1080/09523987.2020.1833680  

Ejemeyovwi, J. O., Osabuohien, E. S., Johnson, O. D., & Bowale, E. I. K. (2019). Internet usage, 
innovation and human development nexus in Africa: the case of ECOWAS. Journal of Economic 
Structures, 8(1). https://doi.org/10.1186/s40008-019-0146-2  

Firdaus, F., Suherman, S., & Fadlullah, F. (2022). Pengembangan aplikasi pembelajaran berbasis 
android dalam pembelajaran kontekstual materi kegiatan ekonomi di sekolah dasar. 
Edukatif : Jurnal Ilmu Pendidikan, 4(4), 5176–5185. https://doi.org/10.31004/-
edukatif.v4i4.3160  

https://doi.org/10.23887/ijerr.v3i1.24245
https://doi.org/10.15294/-jpii.v7i4.13613
https://doi.org/10.15294/-jpii.v7i4.13613
https://doi.org/10.14716/ijtech.v8i1.7628
https://doi.org/-10.1080/09523987.2020.1833680
https://doi.org/-10.1080/09523987.2020.1833680
https://doi.org/10.1186/s40008-019-0146-2
https://doi.org/10.31004/-edukatif.v4i4.3160
https://doi.org/10.31004/-edukatif.v4i4.3160


300    JINOTEP (Jurnal Inovasi dan Teknologi Pembelajaran) Kajian dan Riset dalam Teknologi 

Pembelajaran  Vol.9, No.3, November 2022, pp,291-301 

Gilster, P., (1997). Digital literacy (p. 1). New York: Wiley Computer Pub.. 
Haq, M. S., Samani, M., Karwanto, & Hariyati, N. (2022). Android-based digital library application 

development. International Journal of Interactive Mobile Technologies, 16(11), 224–237. 
https://doi.org/10.3991/ijim.v16i11.32055  

Hatlevik, O. E., Ottestad, G., & Throndsen, I. (2015). Predictors of digital competence in 7th grade: 
a multilevel analysis. Journal of Computer Assisted Learning, 31(3), 220–231. https://doi.org-
/10.1111/jcal.12065  

Kementrian Komunikasi dan Informasi. (2020). Status Literasi Digital Indonesia. 
Kustandi, C., & Bambang, S. (2016). Media Pembelajaran. Ghalia Indonesia . 
Liansari, V., & Nuroh, E. Z. (2018). Realitas penerapan literasi digital bagi mahasiswa FKIP 

Universitas Muhammadiyah Sidoarjo. Proceedings of The ICECRS, 1(3). 
https://doi.org/10.21070/picecrs.v1i3.1397  

Ljungkvist, P., & Mozelius, P. (2012). Educational games for self learning in introductory 
programming courses-a straightforward design approach with progression mechanisms. 
In Proceedings Of The 6th European Conference On Games Based Learning, ECGBL (pp. 285-
293). https://www.researchgate.net/publication/261510248  

Nikou, S., & Aavakare, M. (2021). An assessment of the interplay between literacy and digital 
Technology in Higher Education. Education and Information Technologies, 26(4), 3893–3915. 
https://doi.org/10.1007/s10639-021-10451-0  

Nipo, D. T., Lily, J., Idris, S., Pinjaman, S., & Bujang, I. (2020). Human development through the lens 
of digital literacy. Business and Economic Research, 10(3), 203. https://doi.org/-
10.5296/ber.v10i3.17183  

Patmanthara, S., & Hidayat, W. N. (2018). Improving vocational high school students digital 
literacy skill through blended learning model. Journal of Physics: Conference Series, 1028(1). 
https://doi.org/10.1088/1742-6596/1028/1/012076  

Sadiman, Arief, H., Haryono, A., & Raharjo, R. (2012). Media Pendidikan: Pengertian, 
Pengembangan dan Pemanfaatannya. PT. Raja Grafindo Persada. 

Sujana, A., & Rachmatin, D. (2019). Literasi digital abad 21 bagi mahasiswa PGSD: apa, mengapa, 
dan bagaimana. In Current Research in Education: Conference Series Journal (Vol. 1, No. 1, pp. 
003-013). 

Sukmadinata, & Nana, S. (2009). Metode Penelitian Pendidikan. Remaja Rosdakarya. 
Suwartha, N., Ardiyansyah, Berawi, M. A., Surjandari, I., Zagloel, T. Y. M., Atmodiwirjo, P., & Atmo, 

Y. A. (2017). Science, technology and innovation for sustainable world. International Journal 
of Technology, 8(6), 979–982. https://doi.org/10.14716/ijtech.v8i6.1151  

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

Wheeler, S. (2012). Digital literacies for engagement in emerging online cultures. In eLC Research 
Paper Series (Vol. 5). http://elcrps.uoc.edu  

Zhang, Y., & Zuo, L. (2019). College English teaching status and individualized teaching design in 
the context of mobile learning. International Journal of Emerging Technologies in Learning, 
14(12), 85–96. https://doi.org/10.3991/ijet.v14i12.10704  

Zua, B. (2021). Literacy: Gateway to a World of Exploits. International Journal of Education and 
Literacy Studies, 9(1), 96. https://doi.org/10.7575/aiac.ijels.v.9n.1p.96  

https://doi.org/10.3991/ijim.v16i11.32055
https://doi.org-/10.1111/jcal.12065
https://doi.org-/10.1111/jcal.12065
https://doi.org/10.21070/picecrs.v1i3.1397
https://www.researchgate.net/publication/261510248
https://doi.org/10.1007/s10639-021-10451-0
https://doi.org/-10.5296/ber.v10i3.17183
https://doi.org/-10.5296/ber.v10i3.17183
https://doi.org/10.1088/1742-6596/1028/1/012076
https://doi.org/10.14716/ijtech.v8i6.1151
https://doi.org/10.12738/jestp.2020.1.006
http://elcrps.uoc.edu/
https://doi.org/10.3991/ijet.v14i12.10704
https://doi.org/10.7575/aiac.ijels.v.9n.1p.96

