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 Purpose - Applying a blended learning approach assisted by a Learning 

Management System (LMS) in science subjects can improve students' 

digital literacy skills. This study aims to investigate the effect of three 

types of blended learning, namely individual rotate, flex, and inside-out 

types, on students' digital literacy skills in science subjects. 

Methodology—The study used quantitative research with a pure 

experimental design (true experiment). The population in the study was 

all eighth-grade students, and the samples were four classes with a total 

of 124 students. The instrument used is a questionnaire that aims to 

assess the impact of blended learning implementation on students' 

digital literacy skills. The questionnaire was given before and after the 

application of blended learning.  

Findings - The results of data analysis show that the three types of 

blended learning affect digital literacy skills; this can be proven by the 

significance value of 0,001, which means that there is a significant 

difference in digital literacy skills between students taught with 

individual rotation, flex, and inside-out blended types. The three types 

of blended learning applied in the experimental class affected digital 

literacy skills. However, it is not significantly different as evidenced by 

the individual rotation, flex, and inside-out blended learning types at 

Sig> 0,05 level. 

Contribution—This research shows that blended learning can be a 

solution in education for learners and educators who utilize internet-

based technology in the learning process. However, improvements in 

the provision of internet facilities are still needed to overcome the 

existing challenges.  
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INTRODUCTION 

Education is a learning process that aims to develop an individual's potential, knowledge, skills, and 

character. This process takes place not only at school but also in everyday life through interaction with the 

environment and experience. Education has an important role in shaping a person's attitudes, behaviors, and 

abilities to contribute positively to society and face challenges in life (Nuraisyah et al., 2021). Education has 

now entered the 21st-century learning era, characterized by the use of technology in all areas of life (Muhria, 

Fitriati, Suwandi, & Wahyuni, 2022). The 21st-century learning process emphasizes a more interactive, 

technology-based approach and is oriented toward developing critical skills such as collaboration, 

communication, creativity, and problem-solving. This learning encourages students to be more active, 

independent, and flexible in exploring knowledge and using digital technology to access information and 

innovate. This learning focuses on relevant and contextualized learning; this process aims to prepare students 

to adapt quickly in a constantly evolving and challenging world. This is to the findings (Salmia, 2021) that in 

the 21st-century learning era, the education system has developed rapidly where traditional approaches have 

begun to be marginalized by increasingly sophisticated and rapidly growing technological inventions. It is 

appropriate for educators to constantly update their competence for learning needs, one of which is mastering 

and utilizing technology. Educators are no longer the only source of presenting information; learners can also 

learn through E-Learning. (Abdullah (2012) also said that in a new generation, the use of digital technology is 

one of their lifestyle characteristics. The young generation is now more interested in learning by using gadgets, 

smartphones, laptops, android, and the like because they can open Google Search, YouTube, Google Play 

Store, and others to access various kinds of information connected to the internet (Maulana et al., 2022). 

Today's main problem in education is that students are still not proficient in technology. Therefore, 

various educational institutions in Indonesia still use traditional learning methods. Based on observations 

made at SMP Negeri 5 Sinjai, students still face difficulties in utilizing digital technology effectively to support 

learning, lack of understanding of how to use digital tools appropriately and wisely is a significant challenge 

in improving students' digital literacy (Julianti et al., 2022). Based on this, it is necessary to apply a digital-

based learning model so that students will become accustomed to online activities so that digital literacy will 

increase; in this study, a blended learning model assisted by a Learning Management System (LMS) will be 

applied to overcome the problem of students' digital literacy which is still lacking due to the use of traditional 

media which is still often used in class. Educational institutions make changes to learning that initially used 

traditional or face-to-face learning and then changed to digital-based learning. Currently, there has been a 

development that utilizes digital technology more. There is not much focus on face-to-face learning between 

educators and students, but educational practitioners have changed to digital utilization and development 

(Abdulhak, Ishak, Darmawan 2013). In connection with technological developments, educators must 

understand that the development of technology, information, and communication impacts the world of 

education (Ginting, 2023). For digital learning to be maximized properly, it needs the help of e-learning 

applications, social media, and other virtual applications to support learning (Syarifuddin, 2020). The e-

learning approach can encourage learners to participate actively, determine their learning goals, choose ways 

to achieve them, and independently assess their progress (Kumar & Owston, 2016). 

E-learning will not eliminate the impression of face-to-face learning. However, with the help of 

technology, it will make it easier for students to be more independent in doing assignments, and their digital 

literacy skills will be well-trained because they will be familiar with the use of the system in the e-learning 

system. Face-to-face meetings in class will still be utilized to discuss the materials available in the e-learning 

system (Mutaqin, Marethi, Syamsuri 2016), (Johnson Walton, Strickler, & Elliot, 2023). The development of the 

world of education today requires the use of technology-based media already is a must so that technological 

capabilities are now part of the competency demands for professional educators to support the 

implementation of learning that has innovations in the learning process in order to keep up with the demands 

of the times in the increasingly advanced world of education. The innovation in question is the application of 

blended learning (Wirdayani, Kune, & Shaleh, 2023). This encourages students to be able to set the rhythm of 

https://slejournal.springeropen.com/articles/10.1186/s40561-023-00280-8#ref-CR66
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learning not only in the classroom but also outside the classroom through the blended learning system. This 

is stated by research (Abroto, Maemonah & Ayu, 2021), which states that modern technology can improve the 

quality of education. 

The blended learning approach is one of the solutions to the problems that arise. Blended learning 

provides excellent educational benefits by combining the advantages of face-to-face and online learning. 

Blended learning was first introduced in the field of human resource training which aims to overcome space-

time limitations, small class sizes, and high costs (Liu, Zhao, Zhong, Ma, & Wang, 2024). This approach allows 

students to learn more flexibly, access learning materials anytime and anywhere, and increase their 

engagement through various interactive methods. In addition, blended learning can accommodate various 

learning styles, increase student independence, and facilitate more personalized teaching according to 

individual needs. This is to the statement of (Idris, 2011) and (Palennari, Adnan, and Fajrianti, 2018) that 

blended learning refers to a learning process that combines face-to-face learning and computer-based learning 

(online). Blended learning is a learning approach that integrates traditional face-to-face learning with distance 

learning using online learning resources that can be used by educators and students (Maisarah, Azis, Pagarra, 

2022). Implementing a blended learning approach can be assisted by using technology-based media to run 

learning, including virtual learning, distance, e-learning, web-based, or online learning (Johnson, Walton, 

Strickler, & Elliot, 2023). (Canbulat & Uzun, 2024) & (Bawden, 2001) clarify that online learning will control 

students' learning, both at home and at school, because they are flexible in accessing learning.  

Technology development in education requires students to develop 21st-century skills, especially digital 

literacy skills. According to Gee, 2007 (in Colin Lankshear & Michele Knobel, 2008), digital literacy skills are 

essential for today's digital world. Using digital learning platforms in education encourages an environment 

that emphasizes individuals ' independence and increases student engagement through interactive technology 

(Brown & Harris, 2021). Blended learning provides easy access to materials and improves students' digital 

literacy skills. Based on Gilster's (1997) research, it is explained that applying a blended learning approach can 

improve digital literacy skills. The concept of literacy, according to Gilster, is not only about the ability to read 

but also about reading with meaning and understanding the meaning. Fitriani et al. (2023) research also 

showed that digital literacy skills with blended learning had improved. Digital literacy, according to (Hairul, 

2017), is interpreted as the ability to use digital media such as iPads, tablets, gadgets, laptops, and other types 

of screen media that no longer use print media (books or paper). Digital literacy does not necessarily replace 

the importance of traditional literacy (print) as a stage. Thus, digital literacy is more of an ability to read, write, 

and analyze digital objects usually presented on screens that are not printed. Through the application of 

technology in blended learning, it provides opportunities for learners to learn using ICT tools, creates 

conditions that contribute to teaching flexibility, and increases access to learning (Hrechanyk, Koval, 

Kovalchuk, Slovik, & Zinchenko, 2023), (Dublin, Žalec, Reus, Milano, Athens, Hannove, 2019) 

According to Brooke et al. (2015), four models are commonly implemented in blended learning: the 

Rotation model, the Flex model, the A La Carte model, and the Enriched Virtual model. However, this research 

quotes Iskandar et al.'s (2023) book that there are eleven types of blended learning: 1) Station rotation blended 

learning, 2)  Lab construction language learning, 3) Remote blended learning, 4) Flex blended learning, 5) 

Flipped classroom blended learning, 6) Individual rotation blended learning, 7)  Project based blended 

learning, 8) Self-directed blended learning, 9)  Inside-out blended learning, 10) Supplemental blended 

learning, 11) Mastery based blended learning. This research will apply three types of blended learning that 

will measure their influence on learners' digital literacy skills: the individual rotate, flex, and inside-out types.  

This learning emphasizes that students can learn in rotation from one station to another through a 

schedule determined by the educator or a specific algorithm compiled (Iskandar et al., 2023). The essence of 

this learning is that each student follows a learning rotation tailored to their needs and pace. This approach 

supports independent learning and provides opportunities for students to focus on the areas they need while 

still maintaining social interaction and collaborative learning. In this model, each learner has a unique learning 

plan, known as the "Individual Learning Playlist," which includes the time and type of activities to be 



 

484 | Eduscience Journal Vol.12, No.2 (2025) 

 

undertaken, including online learning. This is by Pratama, Syah, & Fauzi, 2023. The individual rotation type 

in learning emphasizes learners rotating through various learning tasks according to an individually adjusted 

schedule. The flow of the individual rotation model can be seen in Figure 1.  

 

Figure 1. Individual Rotate Model 

Learners' learning activities are independent, and they can organize their learning activities freely 

according to the schedule of the learning module (Wang, Omar, Zakaria, & Zulkifli, 2024). It is formulated by 

relevant pedagogies, modalities, and technologies, offering learning experiences that involve various factors 

that make up each modality, such as time, space, path, and speed, through sequential or parallel design 

(Bozkurt, A. (2022) & (Komur, Kiling, & Okur, 2023). The Flex Model in blended learning emphasizes 

individualized learning and is more flexible for learners (Dewi et al., 2019). This learning emphasizes online 

learning, and learners will be more flexible when some material is not understood. The flow of the Flex model 

can be seen in Figure 2. 

 

This learning emphasizes that learning outcomes can be found outside the classroom but supported by 

counseling and in-class meetings. This approach is for the learning process in the classroom but for 

reinforcement by the teacher to take place outside the classroom (online). This approach combines online 

classroom learning supported by inquiry learning through formal e-learning (Adawiyah et al., 2023). This 

learning still emphasizes (outside-in) learning (Iskandar et al.,  2023); & (FrauMoi & Cabiddu, 2020). This 

approach can be presented using web assistance so that integrating written communication in electronic media 

online makes a unique learning experience according to learners' context and educational objectives (Kanuka 

& Rourke, 2013). 

 

 

      Figure 3. Inside-out model 

 The blended learning approach will run optimally with a learning management system (LMS) (Astuti 

& Bakri, 2022). The development of blended learning in educational institutions requires a system 

(application), one of which is a Learning Management System (LMS), such as Moodle (Krunger-Ross et al., 

2013). LMS is a software that makes it easier for educators to organize activities and communicate with 
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students without being limited by time and space. Examples of LMS platforms include Canvas, moodle, 

Edmodo, and others (Yana & Adam, 2019). LMS   allows educators to track students enrolled in courses, 

distribute learning materials, create platforms for discussion of ideas, assign and evaluate assignments, 

provide good feedback, and assess learners. In brief, LMS gives space to educators (both teachers and 

lecturers)  to monitor and facilitate the learning progress of students and students closely so that learners will 

be motivated. Students with high motivation will tend to participate optimally in learning activities in groups 

and independently (Aldi, Azis, Adnan, 2024). On the other hand,  students and students benefit because they 

are given space and time to learn tailored to their understanding abilities. In this research, Moodle is the type 

of LMS used to implement blended learning. The Moodle display can be seen in Figures 3. and 4. 

 

 

Figure 3. LMS login view (Moodle) 

Figure 3 shows the initial display when learners log in to their Learning Management System (LMS) 

account. Each learner is given a username and password to enter the system so they can access online learning. 

In the LMS, learners access materials prepared by educators. Educators direct learners to access the LMS in 

the classroom.  

 

 

Figure 4. The main view of the LMS for accessing  

Figure 4 shows the prominent display of the LMS for learners to access their respective classes. 

Experimental class 1 will access type 1: Individual Rotate, Experimental class 2 will access type 2: Flex Blended, 

and experimental class 3 will access type 3: Inside-Out. Learners will not access the class if the username is not 

registered in the class, so learners will access foreign-foreign classes and cannot access other classes. 

The novelty of this study is that researchers offer novelty in the application of blended learning of 

individual rotate, flex, and inside-out types to digital literacy skills in the field of education, especially in 

science learning. Previous studies only measured one type of blended learning and only measured the effect 

of blended learning in general. This research measures digital literacy skills to make a new contribution to the 

application of learning oriented to the development of the 21st century. Learners must be familiarized with e-
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learning to keep up with increasingly sophisticated technological developments. This is by (Brown Harris, 

2021) that the use of digital learning platforms in education encourages a learning environment that 

emphasizes individuals ' independence and increases student engagement through interactive technology 

Based on the theoretical studies and the problems described above, this study aims to determine the effect 

of the application of individual rotate, flex, and inside-out blended learning on students' digital literacy skills. 

Blended learning with individual rotate, flex, and inside-out types is expected to improve students' digital 

literacy skills by providing a more flexible and adaptive learning experience. Blended learning in individual 

rotate type, students can interact with various digital learning resources, broadening their horizons in using 

technology. The flex type allows students to access materials independently as needed, facilitating the 

development of digital literacy skills more intensively and purposefully. While in the inside-out type, students 

are involved in a project or research-based learning that encourages them to utilize technology critically and 

creatively so that their digital literacy skills are further developed, the application of these three types of 

blended learning is expected to overcome the problems of students who still face difficulties in utilizing digital 

technology effectively. Based on this concept, this study hypothesizes that there is a statistically significant 

effect at the Sig. > 0.05 level on learners' digital literacy skills due to the application of individual rotate, flex, 

and inside-out blended learning types.  

METHODOLOGY 

Research Design 

This research utilizes quantitative actual experiment or pure experiment research method. The true 

experiment design was chosen to measure the impact of blended learning implementation because this 

research design allows researchers to strictly control external variables and ensure a cause-and-effect 

relationship between the blended learning implementation and the measured outcomes. With randomly 

selected experimental and control groups, this design provides more valid and objective evidence on the 

effectiveness of blended learning in improving learners' digital literacy skills. This study systematically 

collects and analyzes data to explain the effect of three types of blended learning, namely individual rotate, 

flex, and inside-out types, on digital literacy skills. Design This study used a pretest-posttest control group 

design (the research design can be seen in Figure 5.  

 

Figure 5. Research design 
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Participant 

The population in this study was all VIII-grade students in as many as five classes, with a total of 155 

students. The number of samples in this study consisted of four classes with a total of 124 students. The control 

class is class VIII.1, with 31 students, while the experimental classes are class VIII.2, VIII.3, and VIII.4, with a 

total of 93 students. Sampling was done by random sampling method. This research was conducted at SMP 

Negeri 5 Sinjai, South Sulawesi, Indonesia. The sample selection was only from one school, specifically SMP 

Negeri 5 Sinjai. This study was conducted to minimize the variability that could arise from differences in the 

school context, curriculum, and technological infrastructure in various places. By focusing on one school, this 

study can more deeply analyze the impact of blended learning implementation on digital literacy skills so that 

it will be more controllable and consistent. In addition, selecting a single school allows the researcher to 

manage resources and factors that influence the research results more efficiently and ensure that relevant 

variables can be observed more focused and accurately. 

Data Collection 

Data collection was conducted through questionnaires after applying the blended learning approach. The 

questionnaire refers to digital literacy indicators, namely practical and functional skills, creativity, digital 

collaboration, proficient digital communication, curated information, critical thinking and evaluation, cultural 

and social understanding, and E-Safety. The data obtained were then analyzed using two types of analysis 

techniques, namely descriptive statistical analysis and inferential statistical analysis. Descriptive data analysis 

techniques were obtained in the form of digital literacy skills tests, then analyzed to determine the presentation 

of the scores of the averages that have been collected, and then tabulated through Microsoft Excel to produce 

data that can describe the digital literacy skills of students (more detailed results can be seen in table 4). Then, 

inferential tests, namely normality and homogeneity tests, were conducted. The normality test aims to test 

whether digital literacy skills' pre-test and post-test data are typically distributed. The basis for taking the 

normality test is that if the significance value of students' digital literacy skills is more significant than 0.05, 

then the data is usually distributed. Conversely, if the significance value of students' digital literacy skills is 

smaller than 0.05, the data is not normally distributed (more detailed results can be seen in Tables 5 and 6). 

The normality test uses the Kolomogrov-Smirnov technique through the SPSS type 27 application. 

Furthermore, the homogeneity test is carried out; the purpose of the homogeneity test is to test the data 

variance and determine whether the sample groups have the same variance (more detailed results can be seen 

in Tables 7 and 8). The basis for decision-making in the homogeneity test is if the significance value is less than 

0.05, then it is said that the variance of two or more population groups is not the same. Meanwhile, if the 

significance value is more than 0.05, it is said that the variance of two or more population groups is the same. 

Then, hypothesis testing is carried out; hypothesis testing aims to make decisions about the value of a 

population parameter based on data samples taken from that population. This analysis can be done using the 

ANCOVA (Analysis of Covariance) test through the statistical analysis program SPSS version 27. This study 

chose the ANCOVA test to measure the effect of blended learning on digital literacy skills because this test 

allows researchers to analyze differences between experimental and control groups while controlling for 

confounding variables or covariates that may affect the results. Thus, Ancova can provide a more accurate 

picture of the impact of blended learning on digital literacy skills, by minimizing the effects of other unwanted 

variables and ensuring more valid and controlled results. Hypothesis testing was conducted to determine 

whether or not there was an effect of individual rotate-type blended learning, flex-type blended learning, and 

inside-out type blended learning on digital literacy skills results (more details can be seen in Table 9). Then, I 

continued with the LSD (Least Significant Difference) test. LSD (Least Significant Difference) test was chosen 

in this study because it allows researchers to directly compare the average differences of several types of 

blended learning, namely individual rotate, flex, and inside-out. The LSD test was used to determine which 
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treatment specifically showed a significant difference. Knowing which type of blended learning is most 

effective in improving learners' digital literacy skills (more detailed results can be seen in Table 10). 

 

Instrument 

The instrument used to assess digital literacy skills is a questionnaire. This questionnaire obtained 

information about students' digital literacy skills before and after applying blended learning. The digital 

literacy questionnaire refers to the digital literacy indicators designed by (Kuncoro et.al. 2022). The indicators 

in the questionnaire are Practical and   Functional Skills,  Creativity, digital collaboration, Proficient digital 

communication, curated information critical thinking and evaluation, Cultural and Social Understanding, and 

e-safety. The questionnaire consists of twenty-four statements with a structured or closed questionnaire type, 

meaning that the answers to the statements have been provided so that respondents can choose the answers 

strongly agree, agree, disagree, and strongly disagree by giving a checkmark according to their circumstances. 

The number of respondents was 124 students divided into four classes. Examples of digital literacy skill 

instruments researchers developed can be seen in Table 1. 

Table 1. Digital Literacy Skills Instrument 

No. Digital Literacy Indicators Question 

1 Functional Skills and Beyond I can operate the smartphone by turning it on and off. 

2 Creativity I can create products in various formats and models by 

utilizing digital technology. 

3 Collaboration I can share learning information with my study group 

online. 

4 Communication I can communicate through digital technology media. 

5 The ability to find and select information I was able to find references in 

Wikipedia, blogs, articles, and YouTube. 

6 Critical Thinking and Evaluation I can make strong arguments based on the information 

I have. 

7 Cultural and Social 

Understanding 

I understand that there are different views on things, 

primarily when they are based on culture. 

8 E-Safety On the online learning platform, I use my real profile 

picture, full name, class ID, and school. 

To ensure clarity and validity, the media and instruments were checked by two experts from academia 

who provided feedback and input. The validity results of the LMS and digital literacy questionnaire can be 

seen in Table 2 and Table 3. 

FINDINGS 

LMS Validity Test and Digital Literacy Skills Questionnaire 

Table 2. Validity of LMS (Blended Learning) media  

Assessment Aspect Assessment Score Category 

Practical and Functional Skills 

Creativity 

Digital Collaboration 

Proficient digital communication 

Curate Information critical thinking and 

evaluation 

Cultural and Social Understanding 

4,87 

4,25 

4,25 

4,50 

4,25 

4,50 

4,50 

Very Valid 

Very Valid 

Very Valid 

Very Valid 

Very Valid 

Very Valid 

Very Valid 
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e-safety 4,50 Very Valid 

Average 4,45 Very Valid 

 

Table 3. Validity of digital literacy questionnaire 

Assessment Aspect Assessment Score Category 

Format 4,87 Very Valid 

Digital Literacy Content/ Indicators 4,55 Very Valid 

Language 4,25 Very Valid 

Average 4,55 Very Valid 

 The results of the LMS validation and digital literacy questionnaire show that the LMS media and 

digital literacy questionnaire that will be used in blended learning are categorized as valid and feasible to be 

used and applied in the classroom.    Furthermore, descriptive statistical analysis and inferential statistical 

analysis consisting of a normality test, hypothesis test (ANCOVA), and LSD test (further test) will be 

conducted.  

Statistical Analysis  

Table 4. Results of descriptive analysis of digital literacy skills for each treatment 

 

Type Test Type Sample 

Quantity 

Average Standard 

Deviation 

Highest 

Score 

Lowest 

score 

Range Variance 

Individual 

Rotate 

Pre-test 31 48,34 8,27 61,45 31,25 30,20 68,53 

Post-test 31 82,67 3,28 87,00 75,00 12,00 10,80 

Flex Pre-test 31 56,58 7,91 72,92 41,66 31,25 62,60 

Post-test 31 82,27 3,49 88,54 75,00 13,54 12,24 

Inside-Out Pre-test 31 51,27 9,81 69,79 35,41 34,38 21,07 

Post-test 31 82,97 4,48 90,62 73,95 16,67 5,24 

STAD Pre-test 31 53,76 9,79 78,12 40,62 37,50 96,00 

Post-test 31 79,48 5,06 88,54 67,80 20,74 25,62 

 

Based on Table 2, it is known that the pre-test results of the digital literacy skills of the Individual rotate 

type blended class (experiment 1) obtained an average value of 48.34, a standard deviation of 8,27, the highest 

value of 61,45, the lowest value of 31,25, a range of 30,20 and a variance of 68,53. The post-test results obtained 

an average value of 82,67, a standard deviation of 3,28, the highest value of 87,00, the lowest value of 75,00, a 

range of 12,00, and a variance of 10,80. The flex-type blended class (experiment 2) pre-test results obtained an 

average value of 56,58, a standard deviation of 3,28, the highest value of 72,91, the lowest value of 41,66, a 

range of 31,25, and a variance of 62,60. The post-test results obtained an average value of 82,27, a standard 

deviation of 3,49, the highest value of 88,54, the lowest value of 75,00, a range of 13,54, and a variance of 12,24. 

The inside-out blended class (experiment 3) pre-test obtained an average value of 51,27, a standard deviation 

of 9,81, the highest value of 69,79, the lowest value of 35,41, a range of 34,38, and a variance of 96,42. The post-

test results obtained an average value of 82,97, a standard deviation of 4,48, a highest value of 90,62, the lowest 

value of 73,95, a range of 16,67, and a variance of 20,07. The STAD (control) class pre-test obtained an average 

value of 53,76, a standard deviation of 9,79, the highest value of 78,12, the lowest value of 40,62, a range of 

37,5, and a variance of 96,0. The post-test results obtained an average value of 79,48, a standard deviation of 

5,06, a highest value of 88,54, the lowest value of 67,80, a range of 20,74, and a variance of 25,62. 

Inferential Statistical Analysis 

Normality Test 
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The following are the normality test results, which were analyzed using the SPSS version 27 application. 

The normality test tables for the pre-test and post-test research data can be seen in Tables 5 and 6 below: 

     

 

Table 5. Normality Test of Research Data (Pre-test) 

Class Kolmogorov-Smirnov 

     Statistic                 Db         Sig.               Description 

Experiment Class 1 

(Individual Rotate) 

Experiment Class 2 

(Flex) 

Experiment Class 3 

(Inside-out) 

Control Class (STAD) 

      0,144                    31        0,200*                Normal 

    

      0,101                    31        0,104                  Normal 

 

      0.110                    31        0,200*                Normal 

 

      0.128                    31        0,200*                Normal 

Based on the Normality test in Table 5, it shows that the sample class pre-test data is usually distributed 

with a significance value of more than 0,05 (Sig. > 0,05 

Table 6. Normality Test of Research Data (Post-test) 

Class               Kolomogrov-smirnov        

Statistic        Db        Sig.              Description 

   

Experiment Class 1 

(Individual Rotate) 

Experiment Class 2 

(Flex) 

Experiment Class 3 

(Inside-out) 

Control Class (STAD) 

 0,141             31      0,122                 Normal 

 

 0,143             31      0,104                 Normal 

 

 0,139             31      0,131                 Normal 

 

 0,091             31      0,200*               Normal 

 

 

Based on the Normality test in Table 6, it shows that the post-test data of the sample class is normally 

distributed with a significance value of more than 0,05 (Sig. > 0,05).  

Homogeneity Test 

The homogeneity test aims to test the data's variance and determine whether the sample groups have the 

same variance. The results of the homogeneity test, as detailed in Table 7, show that the sample group data or 

sample group variance is homogeneous with a significance value of more than 0,05 (Sig. > 0,05). 

     Table 7. Homogeneity test of research data (Pre-test) 

             Variable                                  Levene Statistic                  Db         Sig.              Description 

Literacy Skills   Digital                             1,613             3           0,180            Homogeneous 

Based on the homogeneity test in Table 7, it shows that the pre-test data of the experimental class taught 

with individual rotation, flex, and inside-out blended types are equal or homogeneous with a significance 

value of more than 0,05 (Sig. > 0,05). 

Table 8. Homogeneity test of research data (Post-test) 

 

 Based on the homogeneity test in Table 8, it shows that the post-test data of the experimental class 

taught with blended individual rotation, flex, and inside-out types are the same or homogeneous with a 

significance value of more than 0,05 (Sig. > 0,05).  

       Variable                                       Levene   Statistic                              Db    Sig.              Description 

Digital Literacy Skills                           1,058  3      0,184           Homogeneous 
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ANCOVA Test 

After the prerequisite test is fulfilled, the next step is to test the hypothesis using the Ancova Test 

(Analysis of Covariance). ANCOVA test aims to test the effect of blended learning types of individual rotation, 

flex, and inside-out on digital literacy skills. The LSD test results can be seen in Table 9. 

Table 9. ANCOVA test results of the effect of different types of blended learning 

Source Type III Sum of         

Squares 

df Mean Square F Sig. 

Three Types of Blended 

Learning 

215,755 3 71,918 4,162 0,00 

 Based on Table 9, the results of the ANCOVA Test on the model with a value of F = 4,162 and a 

significance value of less than 0,05 (0,00 < 0,05), the hypothesis proposed by the researcher can be accepted. 

This means there is a significant difference in digital literacy skills between students taught with individual 

rotation, flex, and inside-out blended types. Based on the ANCOVA test analysis results, the application of 

blended learning affects digital literacy skills, so the analysis is continued using the LSD (Least Significant 

Difference) test.  

LSD (Least Significant Difference) Test 

After the Ancova test, which showed that there was an effect of blended learning on digital literacy skills, 

the analysis was continued using the LSD (Least Significant Difference) Test to see which type of blended 

learning between individual rotation, flex, or inside-out gave significant effect on improving digital literacy 

skills. The results of the LSD test with a significant level of 0,05 can be seen in Table 10. 

            Table 10. LSD test results of the effect of three types of blended learning on literacy skills  

Variables         Class Average difference Sig. Description 

 

 

 

 

Digital literacy 

skills 

BL Individual 

Rotation and BL 

Flex 

-0,099 0,929 Not significantly 

different 

BL Individual 

Rotation and BL 

Inside-out 

-0,373 0,726 Not significantly 

different 

BL Flex and BL 

Inside-out 

-0,099 0,029 Real Differences 

BL Individual 

rotate and STAD 

-2,960 0,009 Real Differences 

BL Flex and STAD -3,060 0,001 Real Differences 

BL Inside-out and 

STAD 

-3,333 0,003 Real Differences 

Based on Table 10, the results of further test analysis show the mean difference between the three types 

of blended (individual rotation, flex, or inside-out) on students' digital literacy skills. The basis for decision-

making is seen from the mean difference and significant values. Suppose the mean difference value has an 

asterisk and the significance value is less than 0,05. In that case, the decision is significant or significantly 

different. At the same time, if the mean difference value has no asterisk and the significance value is greater 

than 0,05, then the decision is not significant or not significantly different. The three types of blended learning 

and STAD have different Sig. differences. If the information is significantly different, it means there is a 

significant effect on digital literacy skills. However, if it is not significantly different, the effect is not significant 

on students' literacy skills. Furthermore, determining the best-blended learning application for digital literacy 

skills can be seen based on the value in each estimated marginal means value. The results of the further test 
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for applying individual rotation, flex, or inside-out blended learning on digital literacy skills can be seen in 

Table 11. 

Table 11. Mean scores of the effects of three types of blended learning 

Blended Mean Type 

Inside out                                       82,917a 

Flex                                                82,643b 

Individual Rotate                           82,544c 

STAD                                             79,584d 

 Based on Table 11. shows that there are significant differences between the three classes. Numbers 

followed by the same letter are categorized as insignificant/not significantly different because they are at the 

Sig> 005 level. Blended learning of individual rotates, flex, and inside-out types are categorized as not 

significantly different. The difference can be seen in the mean value, meaning the difference in the effect of 

blended learning on improving digital literacy skills in each class. The three experimental classes affect digital 

literacy skills but are not significantly different based on the resulting mean. The three blended learning types 

have similar averages because they use the same media. In this research, the media used to help the 

implementation of blended learning is the Learning Management System (LMS). This (Kemdikbud, 2017) 

shows that with the application of E-Learning, students can improve their understanding of digital literacy, 

namely the ability to understand and use information in various forms from various sources accessed through 

computers. The application of blended learning is used to solve problems students face in the learning process 

that require them to be connected to technology. The STAD treatment does not have a low average score 

because this learning is only through the students' textbooks, so they are less familiar with technology than in 

blended learning.  

DISCUSSION 

Students' digital literacy skills have increased after implementing a blended learning approach in the 

experimental class. This is evidenced by the increased post-test results in the experimental class compared to 

the control class. The results of the inferential test showed three types of blended learning with a value of F = 

4,162 and a significance value of less than 0,05 (0,00 < 0,05), so the hypothesis proposed by the researcher was 

accepted. It can be interpreted that there is an effect of applying the blended learning approach of individual 

rotate, flex, and inside-out types on students' digital literacy skills. This shows that applying the blended 

learning approach positively affects digital literacy skills.  

Based on the results of further testing (LSD), it is known that the blended learning approach presented in 

each experimental class has the same effect on students' digital literacy skills and is significantly different from 

the control class that uses the STAD approach. This is because blended learning is a learning approach that 

can help students improve their digital literacy skills. The application of blended learning can help learners 

improve digital literacy because, in learning, they will use various digital platforms (such as learning 

applications, online discussion forums, and digital learning resources) both directly and independently. This 

forces students to get used to using technology in the learning process, improving their digital literacy skills; 

online learning also allows students to interact with peers and teachers through digital platforms. This 

(Kemendikbud, 2017) shows that with the application of E-Learning, students can improve their 

understanding of digital literacy, which is the ability of students to understand and use information in various 

forms from a wide range of sources accessed through computers. The application of blended learning is used 

to solve problems students face in the learning process that require them to be connected to technology. 

According to Tour in Harjono (2018), e-learning is applied to assist learners in processing and utilizing various 

information and creating and sharing information on social media. Digital literacy skills emphasize the ability 

of individuals to use digital technology, communication tools, and the internet effectively and critically 

(Rohana, Rahmi, 2023). This is by (Hazmi, Tahir, and Turmuzi, 2021) believe that the application of blended 
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learning can improve students' digital literacy skills because they can find out how to send files, photos, and 

learning videos from WhatsApp so that there is no time limit in the learning process.  

Blended learning with individual rotate, flex, and inside-out types have the same effect. These three 

blended types have the same benefits, emphasizing learning that hones learners to think individually and 

collaborate more actively. This is to Albion's (2008) research that blended learning is learning that results in 

students being able to learn independently so that learning is more effective and efficient and can increase 

accessibility in learning. The similarity in the results of digital literacy skills is also due to the application of 

blended learning using the LMS (Learning Management System) application so that the features contained in 

the LMS are the same even though the flow or stages of learner activities of the three types of blended learning 

individual rotation, flex, and inside out are different.  

Another result obtained is that space and time in the learning process are not limited because students 

can access learning anywhere, and they can also ask about tasks that are not understood. (Guspriadi, Suhaili, 

2021) Also, it argues that the blended learning approach can be used to improve students' understanding of 

digital literacy. In particular, the use of interactive media in the implementation of services provides an 

increase in understanding of digital literacy provides more understanding. This research needs to be done 

because understanding digital literacy is a basic need that must be met now, especially in education. Many 

factors are the reason why digital literacy is needed in students, including being able to get used to information 

and communication technology, the flow of information development, and opportunities for community 

empowerment in the digital world (Rizkinaswara, 2020), (Lee & McCluskey, 2017). 

CONCLUSION 

Based on the results of this study, the application of blended learning types of individual rotate, flex, and 

inside-out influences students' digital literacy skills in class VIII SMP Negeri 5 Sinjai, especially in science 

material. The ANCOVA test results show a significant effect of the three types of blended learning applied. In 

contrast, the LSD test results show that the three blended learning types, namely individual rotate, flex, and 

inside-out, have the same effect but are different when compared to the application of the STAD approach. 

The effect of the three types of blended learning on digital literacy skills is evidenced by the significance value 

of 0,001, which means a significant difference in digital literacy skills between students taught with individual 

rotation, flex, and inside-out blended types. The three types of blended learning applied in the experimental 

class affected digital literacy skills. However, it is not significantly different; this is proven because the blended 

learning types of individual rotation, flex, and inside-out are at the Sig> 0,05 level. Meanwhile, the STAD 

treatment did not affect digital literacy skills, as evidenced by the Sig < level of 0,05. The findings of this study 

provide a reference for educators related to blended learning, which has a scientific impact on education in 

the future. One of the impacts is that students can access learning materials anytime and anywhere, reducing 

educational disparities in schools, and more flexible learning will support the development of 21st-century 

skills, especially digital literacy skills, which are very important to prepare students for global challenges. The 

researcher suggests that future researchers conduct research using Learning Management System (LMS) 

media assistance because it has the benefit of providing access to information that can be tailored to the needs 

of specific learners. The limitation of this study is that the focus is only on implementing blended learning 

with individualized rotate, flex, and inside-out types without considering other types of blended learning. 

This research was also only conducted in one school, SMP Negeri 5 Sinjai, so the results obtained cannot be 

generalized to all schools. While conducting the research at SMP Negeri 5 Sinjai, some of the researcher's 

challenges were network limitations. Not all students have the same access to technological devices and a 

stable internet connection, which could affect the success of blended learning implementation. This challenge 

could create a gap in the use of technology and affect the digital literacy skills they develop. 
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