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Abstract 
 

LMS emerged as a response to the development of information technology and the need to simplify and 

improve education management. Digital technology in learning refers to using digital tools and systems 

that facilitate a more interactive and dynamic learning process. The development model used in this study 

is the ADDIE model The Undergraduate Program in Elementary School Teacher Education (PGSD), 

Faculty of Education, Yogyakarta State University (FIP UNY), was the subject of this research. The 

determination of research subjects was carried out purposively. The product trials in this study were 

conducted in two stages: the main trial, involving 50 trial subjects from undergraduate PGSD students at 

FIP UNY, and the operational field trial, also involving 100 trial subjects from undergraduate PGSD 

students at FIP UNY. The developed product underwent validation by subject matter experts and design 

experts. The obtained data were processed using descriptive percentage techniques and then converted into 

quantitative descriptive data.. The results of the design expert validation of nine aspects of the interface, 

user media, navigation, interactivity, feedback, affective considerations, robustness, invisible features, and 

help and support showed an average score of 3.87 within the range of 3.41 - 4.00, which, according to the 

assessment criteria, is included in the "Very Good" category. The results of the material validation showed 

an average score of 4.75 (Very Good category). The lecturer's practicality test produced an average score 

of 3.9 (Very Good category), indicating that this application is suitable for lecture use. The main trial with 

50 students produced an average score of 3.94 (Very Good), and the field trial with 100 students recorded 

an average score of 3.95 (Very Good), so that the interactive LMS application based on the Litera-tech 

lecture model can be used to support lectures.  

Keywords: Digital learning; Litera-Tech; LMS 

 

Introduction  

Digital literacy involves using technological devices and understanding how to 

access, evaluate, and effectively and ethically utilize information (Nasution et al., 2024). 

The education system is growing (Sholeha et al. 2025). However, in this digital age, the 

challenges in education are increasingly complex (Tinofa et al. 2024). It is defined as the 

ability to create and share different types of information, integrate and communicate 

knowledge, and understand when and how to use information technology tools to achieve 

specific goals (Sulianta, 2020). As Ussarn et al., (2022) stated, digital literacy is key to 

enhancing the skills and knowledge of students preparing to enter the workforce. One 
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important aspect of this model is interactive technology that enables students to engage 

in learning actively. A digital literacy-based instructional model must also consider the 

needs and challenges students face (Abiltarova et al. 2022). 

Interactive technology-based learning approaches have improved students' critical 

thinking skills. Chan et al. found that using digital storytelling in teaching can improve 

students' digital literacy regardless of their initial competence in digital skills (Lin et al., 

2017). The digital literacy-based learning model, named LITERA-TECH in this study, is 

expected to bridge the gap between everyday use of technology and its application in 

academic settings. Through a systematic review, García-Martínez et al., (2020) found that 

integrating technology into lectures can improve student learning outcomes, especially in 

creativity and problem-solving. The digital literacy model also emphasizes the 

importance of critical thinking and evaluation (Feerrar, 2019; Alexander et al., 2017; Hall 

et al., 2014; Sparks et al., 2016). 

The virtual learning environment is a fully customized way of studying at any time 

(Herrador-Alcaide, Hernández-Solís, and Sanguino Galván 2019). The use of virtual 

learning environments in universities has advantages over trad itional face-to-face 

teaching in a classroom. Every student can connect from anywhere to receive online 

training (Borba, Chiari, and de Almeida 2018). Online learning is cooperative in nature. 

It requires high levels of interaction and collaboration (Ammenwerth et al. 2019; 

Macfadyen and Dawson 2010; Naveh, Tubin, and Pliskin 2010; Rabiman, Nurtanto, and 

Kholifah 2020). Modern information technology has significantly influenced the 

transformation of basic approaches to education, and learning management systems 

(LMS) have become an important tool in this process (Aljad 2023). 

According to Fahrezi et al. (2024), there are problems in applied learning, 

including difficulties in managing learning materials, limitations in monitoring student 

progress in a structured manner, and concerns about time and place in the learning 

process. This results in less-than-optimal learning effectiveness and efficiency, as well as 

interactions between instructors and participants that are not well facilitated. Research 

conducted by Al Hadiq et al. (2025) shows that the digital literacy of PGSD students is 

still at a basic to moderate level, particularly in the aspect of utilising technology for 

pedagogical purposes. The development of science and technology indirectly requires 

everyone to adapt to the progress of data that occurs. Student teachers are the front guard 
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who will hold the key to student success. This is because student teachers are future 

educators who will be tasked with educating students in educational institutions. 

Understanding learning media is an important component in the transfer of knowledge 

from teachers to students (Anggraeni & Pajaga, 2023). 

According to Hidayat & Khotimah (2019), using digital technology in education 

refers to applying digital tools and systems that facilitate more interactive and dynamic 

learning processes. Technology is used to solve various real-life problems and is 

applicable in many fields, including education, where digital literacy plays a key role in 

e-learning (Warsito & Djuniadi, 2016). Syarifudin et al. (2003) argue that using e-learning 

platforms like LMS (Learning Management Systems) significantly influences the success 

of digital literacy learning processes. LMS platforms based on digital literacy also play 

an essential role in ensuring the smoothness and effectiveness of teaching and learning 

for teachers and students (Kaeophanuek et al., 2018). Koc (2024) states that LMS offers 

flexibility in learning modes to accommodate different learning speeds, preferences, and 

styles, resulting in a more personalized and practical learning experience for prospective 

teachers (Lyashenko and Frolova 2014). Moreover, LMS can enhance the learning 

experience by providing a structured environment that facilitates student engagement and 

collaboration (Fredin et al., 2023; Chauhan et al., 2025). 

LMS is an application that electronically automates and virtualizes the teaching 

and learning process (Zulviana et al., 2025). It serves several essential functions in 

learning and training activities, including centralizing and automating administration, 

offering self-guided services and usage instructions, and systematically organizing and 

delivering learning content. Additionally, LMS supports flexibility, improved 

standardization, and the management and reuse of learning content (Ellis, 2012). LMS 

have become essential platforms for managing, delivering, and evaluating educational 

processes (budi dan Rodgers, 2024). LMS Moodle, as a high-level, strategic planning 

solution, allows you to manage all training activities, including e-learning, virtual 

classrooms and online courses. LMS systems develop assignments, assign them to 

individual students or groups, and monitor the progress and growth of students in all types 

of training activities (Kerimbayev et al. 2020). Media can also be a bridge or key to 

transferring the teacher's concept of certain material to student understanding (Makarim 

and Haimima 2025). 
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Research by Omonayajo et al. (2022) shows that using interactive technology in 

education can help overcome various challenges, such as a lack of student motivation and 

engagement in learning. Therefore, it is crucial to design curricula integrating technology 

and providing the necessary support to facilitate effective learning. Interactive technology 

enhances students' critical thinking skills. As Chan et al. show, digital storytelling in 

instruction improves students' digital literacy regardless of their initial digital competence 

(Lin et al., 2017). This approach not only aids students in understanding the subject matter 

but also encourages them to think critically and creatively in using technology to solve 

problems. 

Interactive LMS can create a more engaging and contextual learning environment 

while simultaneously preparing students in the Elementary School Teacher Education 

Program (PGSD) to meet the demands of 21st-century education. Research conducted by 

Al Hadiq et al. (2025) developed a smart classroom through the SAMR model to enhance 

the digital literacy of prospective elementary school teachers. The findings indicated that 

the implementation of the SAMR model provided a significantly greater improvement in 

students' digital literacy compared to conventional learning methods. Furthermore, a 

study by Note et al. (2025) on the use of Learning Management Systems (LMS) for the 

competence of Teacher Professional Education (PPG) students at the Faculty of Teacher 

Training and Education, University of Mataram, highlighted the importance of 

strengthening the sense of professional calling and utilizing instructional technology to 

produce prospective teachers who are not only academically superior. 

However, despite these advancements, no research to date has explicitly 

developed an interactive LMS based on the LITERA-TECH model, specifically designed 

for PGSD students to enhance their digital literacy. A lecture model based on digital 

literacy that utilizes interactive technology can offer a more immersive learning 

experience. With the right approach, students will not only improve their technical digital 

skills but also their critical thinking and collaborative abilities, which are essential in the 

ever-evolving world of education. Therefore, this study aims to develop interactive 

learning media based on an LMS using the LITERA-TECH model, which has the 

potential to enhance the digital literacy skills of PGSD students significantly. 
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Methods 

The type of research conducted is research and development (R&D). 

Development research in the field of education aims to produce educational products and 

services that enhance learning outcomes and improve educational experiences. This 

research led to the development of a new product, an LMS based on the LITERA-TECH 

lecture model. The development model used in this study is the ADDIE model, which 

consists of the stages of analysis, design, development, implementation, and evaluation. 

ADDIE is a coherent and systematic framework for organizing design and development 

research activities. 

 The Undergraduate Program in Elementary School Teacher Education (PGSD), 

Faculty of Education, Yogyakarta State University (FIP UNY), was the subject of this 

research. The determination of research subjects was carried out purposively. The product 

trials in this study were conducted in two stages: the main trial, involving 50 trial subjects 

from undergraduate PGSD students at FIP UNY, and the operational field trial, also 

involving 100 trial subjects from undergraduate PGSD students at FIP UNY. The 

developed product underwent validation by subject matter experts and design experts. 

The obtained data were processed using descriptive percentage techniques and then 

converted into quantitative descriptive data. The trial results, which were validated 

through several testing stages, served as the basis for evaluating and refining the product 

until the final version was produced. After the final product was developed, the next step 

was to disseminate the product to all PGSD lecturers at FIP UNY. 

The instrument used was a closed questionnaire. These steps were employed to 

determine the quality criteria of the developed product, with the following provisions:  

Table 1.  

The quality criteria of the developed product 
Character  Information 

Very Good 5 (100% in agreement with the statement) 

Good 4 (80% in agreement with the statement) 

Sufficient 3 (60% in agreement with the statement) 

Poor 2 (40% in agreement with the statement) 

Very Poor 1 (20% in agreement with the statement) 
Source: Personal Document 

The measurement scale used was a 1–5 Likert scale. Descriptive statistics were 

used to describe the research object through sample data and to analyze the obtained data 

as criterion scores using a Likert scale. The instrument used in the product trial was a 
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response questionnaire regarding the feasibility of the developed learning resources. 

According to Sukardjo (2012), for quantitative data, the average is calculated first and 

then converted into a qualitative value on a 4-point scale using a Likert scale.. 

 

Result 

The development of learning tools based on a Learning Management System 

(LMS) using the Litera-Tech lecture model was carried out by following the ADDIE 

development model, which includes five main stages: Analysis, Design, Development, 

Implementation, and Evaluation. The steps in the ADDIE model are described as follows: 

First, Analysis Stage 

In the needs analysis stage, information was collected through questionnaires, 

interviews, and document analysis to obtain initial data regarding the needs of Elementary 

School Teacher Education Study Program students at the Faculty of Education, 

Universitas Negeri Yogyakarta concerning the learning model. 

The findings revealed diversity in the use of digital tools among 219 Elementary 

School Teacher Education Study Program students. This diversity includes the use of 

digital tools to build networks and communication, as well as mapping their utilization 

patterns. The breakdown of digital platform usage among prospective elementary school 

teachers is as follows: WhatsApp 99.5%, Instagram 93.2%, TikTok 77.2%, Telegram 

34.2%, LINE 5.5%, Twitter 33.8%, Facebook  14.2%, and Other applications: 15.5% 

These digital tools are primarily used by students to facilitate access to diverse 

learning resources and to broaden their understanding of course materials. Students with 

broader and more diverse digital networks tend to have better access to information, job 

opportunities, and educational resources. They are also more likely to engage in academic 

discussions and research collaborations, enriching their learning experience. Regarding 

didactic strategies, most students use Zoom for formal learning activities, YouTube for 

hands-on (learning-by-doing) and informal (discovery) learning, and Canva for 

collaborative learning or discourse activities. These findings indicate that Elementary 

School Teacher Education Study Program students have already utilized digital tools to 

support their learning processes. 
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Therefore, the Litera-Tech lecture model developed in this study is designed to 

support the development of digital literacy competencies among future elementary school 

teachers by integrating interactive technology within the LMS platform BeSmart. 

Second, Design Stage 

At the design stage, instructional media development begins with creating a media 

flowchart to illustrate the structure and navigation of the interactive learning process. The 

uniqueness of the media flowchart lies in its navigation structure, which is specifically 

mapped to cover the six fundamental literacies in elementary education: linguistic 

(reading and writing), numeracy, scientific, digital, financial, and cultural and civic 

literacy. Unlike generic Learning Management Systems (LMS), this navigation ensures a 

systematic transition for students, moving from theoretical concept mastery toward 

practical integration in learning scenarios. 

Furthermore, the storyboard is designed to create a visual interface, with the 

primary distinction being the "Integrated Literacy Dashboard" feature. This dashboard 

visualizes the learning trajectory from theoretical studies to field observations in schools 

and innovative project planning. The layout is intentionally designed to facilitate diverse 

learning experiences, such as digital portfolio management and virtual simulation spaces. 

The prototype digitalizes the entire course assessment framework, encompassing 

engagement tracking, presentation modules, simulation practice feedback loops, and 

more, within a single interactive environment. It aims to equip students with the concepts 

and principles of basic literacy in elementary schools. Throughout this course, students 

are empowered to integrate their understanding into actual classroom instruction. Given 

the theoretical and practical nature of the course, it provides comprehensive learning 

experiences, including presentations, discussions, school-based observations, and 

projects to develop innovative literacy programs. The assessment within this LMS 

environment encompasses active participation, presentations, portfolios, simulation 

practices, projects, as well as mid-term and final examinations. 

Subsequently, a digital literacy-based learning model prototype is created, which 

integrates interactive technology into the lecture process for Elementary School Teacher 

Education Study Program students at UNY. This design is the foundation for building an 

LMS environment that facilitates active engagement, independent learning, collaboration, 

and enhances students' digital literacy skills. 
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Table 2. 

Deign media LMS 

Media 

components 

Picture Information 

Home page 
 

This component is the 

home page of the 

LMS. 

Login Area 
 

The login area is a 

component of e-

learning that allows 

students to access e-

learning facilities. 

Course 

description 

 

This component 

allows lecturers to add 

specific types of 

activities according to 

learning needs. 

Source: Personal Documents 

Third, Development Stage 

The Development stage was carried out to validate the interactive LMS 

application based on the Litera-Tech lecture model. This validation involved two expert 

reviewers: a subject matter expert and a design expert. 

Table 3. 

Expert Input Suggestion 
Suggestion Follow up 

This course material discusses basic literacy 

learning and literacy learning strategies in 

elementary schools. However, it does not 

sufficiently link to the stages of reading and 

writing development in elementary school 

children, and is not explicitly explained. 

For example, stages of emergent literacy, 

early reading, and reading to learn have 

been added (Chall, 1983). 

There needs to be variety in both assignments 

and projects for students.There needs to be 

variety in both assignments and projects for 

students. 

There has been a variety of practice 

activities and assignments for students. 

Source: Personal Documents 

The course content has been validated and several suggestions for substantial 

improvement have been made. Based on the evaluation results, an average score of 4.75 

was obtained. This score falls within the range of 4.21 to 5.00, which, according to the 

data conversion criteria, places the product in the "Excellent" category. Therefore, the 
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product developed is of high quality and appropriate for use, based on the expert review 

of the content. 

Design validation was conducted and evaluated the product using nine assessment 

aspects: interface, media user, navigation, interactivity, feedback, affective 

considerations, robustness, invisible features, and help and support. The average score 

obtained was 3.87, which lies within the 3.41–4.00 range and is categorized as "Excellent" 

according to the assessment criteria. This indicates that the developed product has met 

the eligibility criteria in terms of instructional design, content, and user interface. Thus, 

it can be concluded that the interactive LMS application based on the Litera-Tech model 

is highly suitable as an interactive learning medium. 

Fourth, Implementation and Evaluation Stage 

The practicality testing of the interactive LMS application based on the Litera-

Tech model was conducted involving Elementary School Teacher Education Study 

Program students and lecturers teaching the Basic Literacy Learning course in the 

Undergraduate Elementary School Teacher Education Study Program. 

This testing aimed to assess the responses from students and lecturers who had 

used the LMS in actual learning scenarios. Furthermore, this stage aimed to ensure that 

no significant deficiencies remained in the application, which had previously been 

validated by experts and was deemed ready for instructional use. 

Feedback was collected from practitioners, which included suggestions and 

comments from both lecturers and students. Lecturers emphasized the importance of the 

Litera-Tech model in enhancing digital literacy and promoting peer interaction, which 

simulates the atmosphere of face-to-face classroom learning within an LMS environment. 

Moreover, online learning requires skills and knowledge in using digital tools, access to 

the necessary technology, and a stable internet connection (Mulenga & Marbán, 2020). 

Based on the data analysis, the total score from two lecturers teaching the course 

was 117 out of a maximum of 120. This results in an average score of 58.5 out of 60, or 

3.9 on a four-point scale, which falls within the 3.41–4.00 range and is categorized as 

"Very Good" (Strongly Agree). Therefore, the developed product is considered very good 

and practically applicable for lectures, particularly for pre-service elementary school 

teachers. 
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The main tryout was conducted with 50 undergraduate Elementary School 

Teacher Education Study Program students at FIP UNY. The results showed an average 

score of 59.1, equivalent to 3.94 on a four-point scale, which is categorized as "Excellent". 

However, suggestions for improvement were given regarding some features of the 

LMS. During implementation, instructions and the user interface were sometimes 

confusing. Thus, it is necessary to refine the application to make it more user-friendly by 

providing explicit guidance, simple usage examples, and visual aids to support navigation 

and understanding. Further testing was conducted with 100 Elementary School Teacher 

Education Study Program undergraduate students at FIP UNY. The results showed an 

average score of 59.27 or 3.95 on a four-point scale, which also falls into the "Excellent" 

category. Recommendations from this stage included: Adding more interactive media, 

such as online quizzes, simulations, or digital discussion forums, and providing training 

and mentoring for students to improve their critical, ethical, and creative digital literacy, 

rather than just being passive users, including illustrations or short case studies to help 

students better connect theoretical content with practical application in schools or 

fieldwork. The interactive LMS based on the LITERA-TECH model was developed, and 

a practicality test was conducted to gather students' responses. The results showed that 

the interactive LMS based on the LITERA-TECH model can improve students' 

understanding of basic literacy learning material content in elementary school.. 

 

Discussion 

Digital transformation has been one of the most significant phenomena in the last 

decade, making a huge impact in various sectors, including the education sector (Qurtubi 

2024). Therefore,  innovation  in  instructional tools becomes crucial in education and 

relevant (Wahyuni, Suriadi, and Miaz n.d.). E-learning is an innovation that can be 

effectively utilized in the learning process, not only for delivering content but also for 

enhancing various student competencies (Tobing & Pranowo, 2020). A Learning 

Management System (LMS) is a pivotal platform that integrates educational courses' 

management, delivery, and tracking, fostering a structured and efficient learning 

environment for students (Oktarin et al., 2023). Its adoption underscores the flexibility it 

offers, enabling learners to access resources anytime and anywhere—an essential feature 

during the shift from traditional to online learning ("Enhancing eLearning System through 
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Learning Management System (LMS) Technologies: Reshape the Learner Experience," 

(winarno, 2024). LMS is an effective tool that provides features that support learning 

activities, such as assignments, quizzes, discussion forums (chats), collaboration tools, 

and the ability to upload learning materials in various formats (Word documents, 

PowerPoint presentations, animations, audio, and video). These features enable students 

to engage in inquiry-based learning, including observing, gathering information, 

conducting experiments, and practicing problem-solving through available links. 

the Learning Management System (LMS) is software designed to enhance and 

support teaching processes across various settings, particularly in online education.  An 

LMS serves as a digital platform that enables educators and trainers to create, organize, 

and deliver educational content more efficiently. It includes features such as assignment   

submission, discussion forums, and   interactive video  presentations,   thereby improving 

user experience and learner satisfaction (Darmawan and Meisyani 2025). If you use an 

LMS, learning materials will be more interesting and interactive and can be accessed 

without time and place restrictions (Rahman and Adawiyah 2025). Integrating technology 

into education also allows for the creation of a more interactive and collaborative learning 

environment (Laksana et al. 2024). 

Irwansyah et al. (2023) found that using Moodle-based e-learning positively 

influenced the improvement of digital literacy among Biology Education students at 

STKIP Bima, with results categorized as excellent, good, and sufficient. This aligns with 

findings by Mahabu et al. (2025), who showed that LMS usage facilitates access to 

learning materials, provides flexibility in learning time, enhances two-way 

communication, and offers systematic evaluation tools. Moreover, personalization 

features in LMS allow students to learn at their own pace and according to their own 

learning styles. the LMS is set up to provide an educational workflow that can be used 

for different environments including in-person, online (both synchronous and 

asynchronous environments), and hybrid courses (Lang 2023). 

That LMSs contribute significantly to developing independent learning by 

strengthening students' planning, self-control, and reflection skills. Furthermore, LMSs 

have been proven to improve learning outcomes, including conceptual mastery, academic 

engagement, and critical thinking skills, when combined with interactive learning models 
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such as blended learning, project-based learning, and self-directed learning (Haikal, 

Azahra, and Awalia 2025). 

According Asrida, Amanda, and Fadilah (2024)Some students feel that the use of 

LMS helps the learning process when offline learning is not possible. Learning 

Management Systems (LMS) have become vital tools in modern education, transforming 

traditional learning environments into interactive digital spaces. In Indonesia, platforms 

like Moodle, Google Classroom, and Schoology are widely used at all educational levels, 

providing flexible access to resources, assignments, and interactive tools. This review 

aims to motivate students to use LMS in the student learning process, as technology is 

widely used by society today.  It can be concluded that the use of LMS for the learning 

process has significant potential to improve language teaching and learning. By 

addressing the identified limitations and implementing a balanced approach, educators 

can harness the power of LMS to create engaging and effective learning environments 

that promote student success. LMS platforms, with their flexible learning resources, self-

paced modules, and interactive assessment tools, have the potential to bridge this gap by 

empowering students to take charge of their learning experiences (Chen and Razak 2024). 

Literacy encompasses the skills to read, write, and comprehend texts, which are 

fundamental in education. It also includes using language effectively for communication, 

critical thinking, and understanding written information in various contexts. Literacy is 

not merely about decoding text, but about comprehending meaning, allowing individuals 

to apply what they have read to solve problems, understand information, and broaden 

their perspectives (Lahagu et al., 2024). 

This indicates that interactive technology benefits students and educators in 

enhancing their teaching methods. Therefore, training and developing technological skills 

among teachers is crucial to maximizing the potential of digital tools in education. 

Furthermore, Bibi et al. (2023) emphasize that technological developments require 

educators to design learning experiences that are more active and engaging, especially 

since students tend to prefer interactive and participatory learning methods.  

Most of the existing LMSs are still generic and have not addressed the specific 

pedagogical needs of PGSD students in teaching early reading and writing skills. 

Therefore, there is an urgent need to develop innovations in the form of an interactive 

LMS based on the LITERA-TECH model. The interactive LMS based on the LITERA-
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TECH model was developed, and a practicality test was conducted to gather students' 

responses. The results showed that the interactive LMS based on the LITERA-TECH 

model can improve students' understanding of basic literacy learning material content in 

elementary school. 

 

Conclusion  

The development model used in this study is the ADDIE model. The results of the 

design expert validation of nine aspects of the interface, user media, navigation, 

interactivity, feedback, affective considerations, robustness, invisible features, and help 

and support showed an average score of 3.87 in the range of 3.41 - 4.00, which, according 

to the assessment criteria, is included in the "Very Good" category. The results of the 

material validation showed an average score of 4.75 (Very Good category). The lecturer's 

practicality test produced an average score of 3.9 (Very Good category), indicating that 

this application is suitable for lecture use. The main trial with 50 students produced an 

average score of 3.94 (Very Good), and the field trial with 100 students recorded an 

average score of 3.95 (Very Good). So the interactive LMS application based on the 

Litera-tech lecture model can support lectures. 
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