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1. INTRODUCTION 

Higher education institutions, including Universitas 

Negeri Surabaya (UNESA), have a fundamental 

responsibility to ensure students' right to high-quality 

learning experiences. With the rapid advancement of 

information and communication technology, 

universities are expected to integrate emerging  
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technologies, particularly Artificial Intelligence (AI), to 

create more personalized, data-driven, and adaptive 

learning environments. UNESA has demonstrated this 

commitment through the implementation of online 

learning programs; however, these initiatives have not 

yet been fully adopted across all courses and 

departments. At the same time, the Educational 

Technology study program is actively pursuing 

internationalization through academic collaboration 

with partner universities both nationally and 

internationally. This initiative requires digital learning 

systems that not only provide broad accessibility but 

also maintain consistent instructional quality, timely 

feedback, and personalized learning support. 

Consequently, the development of an AI-driven online 

learning platform has become an important strategic 

priority. 

The internationalization of the Educational Technology 

study program also requires learning environments 

capable of supporting diverse learner needs while 
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maintaining comparable learning standards across 

institutions. In this context, Learning Analytics (LA) 

and Natural Language Processing (NLP) offer 

complementary capabilities that extend beyond those of 

conventional Learning Management Systems (LMS) 

(Chandler et al., 2024; Emara et al., 2021; Sajja et al., 

2025). Learning Analytics enables continuous 

monitoring of learner engagement, participation, and 

academic progress, allowing lecturers to identify 

students who require additional support and to provide 

timely instructional interventions. Meanwhile, NLP 

enables automated analysis of students' written 

communication, facilitating rapid formative feedback 

and more consistent evaluation of communication 

performance (Ouyang et al., 2023; Zheng et al., 2023). 

These capabilities are particularly valuable in 

collaborative and cross-institutional learning 

environments where providing individualized feedback 

manually becomes increasingly difficult as class sizes 

grow. 

Online learning has evolved considerably since the 

widespread adoption of Learning Management Systems 

(LMS), which provide core functions such as content 

delivery, discussion forums, quizzes, gradebooks, and 

communication tools (Almelhi, 2021; Kumar et al., 

2025). Although these functions effectively support 

course administration, conventional LMS platforms 

primarily deliver static learning materials and rule-based 

assessments. They generally lack mechanisms to 

interpret students' written communication, identify 

misconceptions from open-ended responses, monitor 

learning behavior continuously, or personalize 

instructional pathways according to individual learning 

needs (Padhy et al., 2025; Singh et al., 2025). As a result, 

lecturers often rely on manual assessment and delayed 

feedback, limiting opportunities for timely instructional 

intervention and individualized support. Recent AI-

enhanced LMS environments seek to overcome these 

limitations through intelligent tutoring, predictive 

analytics, and automated feedback systems. 

These limitations are particularly important in 

Communication courses because learning outcomes 

extend beyond factual knowledge acquisition. Students 

are expected to develop communication competence 

through written reflection, argument construction, 

collaborative discussion, interpersonal interaction, and 

the application of communication strategies in authentic 

contexts. Such competencies require continuous 

practice accompanied by immediate, high-quality 

formative feedback. Conventional LMS quizzes and 

objective assessments are effective for measuring 

factual understanding but are less capable of evaluating 

the quality, coherence, and appropriateness of students' 

communication or providing individualized guidance 

for improvement. Consequently, relying solely on 

traditional LMS functions may limit students' 

opportunities to refine higher-order communication 

skills throughout the learning process. 

The Communication course is a mandatory four-credit 

course in the Educational Technology study program at 

UNESA. It equips prospective educational technologists 

and teachers with competencies in communication 

theory, instructional communication, interpersonal and 

group communication, and communication within 

digital learning environments. Because communication 

competence develops through repeated practice and 

feedback rather than content exposure alone, the course 

requires learning environments capable of supporting 

continuous interaction, reflection, and formative 

assessment. Integrating Learning Analytics and NLP 

therefore provides a strong pedagogical rationale 

(Laylo, 2026). Learning Analytics enables lecturers to 

monitor participation patterns, engagement levels, and 

learning progress in real time, while NLP supports 

automated analysis of students' written responses and 

discussion contributions to generate timely formative 

feedback. Together, these technologies create adaptive 

learning experiences that are difficult to achieve using 

conventional LMS modules alone. 

The Communication course also requires learning 

resources that promote active, independent, and 

collaborative learning. AI-driven digital modules 

address these pedagogical requirements by integrating 

adaptive learning pathways, personalized 

recommendations, automated formative feedback, and 

data-driven instructional support (Huriati et al., 2023). 

Rather than presenting identical learning sequences to 

all students, the modules respond dynamically to learner 

performance and engagement, enabling students to 

progress according to their individual needs. Feedback 

generated from Learning Analytics and NLP encourages 

reflection, self-regulated learning, and continuous 

improvement of communication competence. Previous 

studies have demonstrated that timely formative 

feedback enhances learning outcomes (Mandouit & 

Hattie, 2023), while technology-supported learning 

environments increase engagement and deepen learning 

experiences (Chen et al., 2021). The present study 

extends these findings by demonstrating how AI 

technologies can support the pedagogical requirements 

of Communication courses, where continuous 

interaction, feedback, and communication practice are 

central to achieving the intended learning outcomes. 

Currently, the Communication course has not fully 

adopted AI-driven digital modules. Existing learning 

materials are compiled from multiple sources and 

delivered primarily through conventional LMS features, 

limiting opportunities for adaptive instruction, 

automated analysis of students' communication 

performance, and timely personalized feedback (Barna, 

2026; Ragab et al., 2025). Consequently, students 

receive limited support for developing communication 

competencies through iterative practice and reflection. 

Based on the learning outcomes of the Communication 

course, student characteristics, and recent developments 

in educational AI, this study proposes the development 

of AI-driven adaptive online digital modules integrating 

Learning Analytics and Natural Language Processing. 

The proposed system is designed not merely to digitize 

instructional materials but to provide intelligent learning 
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support through adaptive content delivery, continuous 

monitoring of learning behavior, and automated 

formative feedback. By addressing the pedagogical 

limitations of conventional LMS environments, the 

developed module is expected to create more 

meaningful, personalized, and effective learning 

experiences while preparing students to become 

educational technology professionals capable of 

working in increasingly digital and AI-supported 

educational contexts. 

 

2. MATERIAL AND METHOD 

The research approach includes several aspects such as 

development models, development procedures, and 

product testing. In addition to conventional instructional 

design, this study integrates Artificial Intelligence (AI) 

components, specifically Learning Analytics and 

Natural Language Processing (NLP), to enhance 

personalization, automate feedback, and support 

adaptive learning. The development model applied in 

this study is the ADDIE model. This model was chosen 

because it provides a systematic and flexible framework 

for instructional development while allowing the 

integration of intelligent systems. The ADDIE process 

is sequential but also iterative, allowing evaluation at 

each stage can redirect development to earlier stages. 

The output of each phase becomes the input for the next 

phase, including AI model refinement. 

 

Figure 1. The ADDIE Method 

The ADDIE framework is a cyclical and continuous 

process throughout instructional planning and 

implementation. This framework consists of five stages, 

each with specific goals and functions in the 

development of instructional design (Spatioti & 

Kazanidis, 2022). The following is a description of the 

stages of the ADDIE development model according to 

Branch 2009 (Ussainova et al., 2025): 

Analysis (AI-Supported Needs Analysis) 

This stage focuses on identifying learning problems and 

determining system requirements as the foundation for 

developing the digital module. In addition to conducting 

interviews, initial data such as student performance, 

learning behavior, and interaction patterns are examined 

using Learning Analytics principles. This analysis 

explores students’ competencies and characteristics, 

including their knowledge, skills, and attitudes, as well 

as patterns of learning behavior such as engagement 

levels, participation, and response time. It also considers 

the alignment between course materials and the intended 

learning outcomes (Drugova et al., 2022). 

The findings from this analysis reveal several gaps in the 

current learning environment, particularly the absence 

of adaptive digital modules and intelligent feedback 

systems in the Communication course (Chai et al., 2025; 

Yan & Qianjun, 2025). These limitations highlight the 

need for a more responsive and data-driven approach to 

learning. Therefore, this study proposes the 

development of an AI-driven digital module that 

integrates Learning Analytics and Natural Language 

Processing (NLP) to address these challenges and 

support more personalized and effective learning 

experiences (Naik et al., 2025). 

Design (AI-Based Instructional and System Design) 

This stage focuses on designing both the instructional 

content and the AI system architecture in an integrated 

manner. Beyond conventional instructional design 

elements, the study incorporates several AI-driven 

components to enhance the learning experience (Baba et 

al., 2024; Thajchayapong & Goel, 2025). The Learning 

Analytics component is designed to determine the types 

of data to be collected, including quiz scores, activity 

logs, and students’ text-based responses, which are used 

to monitor learning progress and inform instructional 

decisions. In parallel, the Natural Language Processing 

(NLP) component is structured to enable automated 

analysis of student responses, such as identifying 

sentiment, extracting key concepts, and generating 

feedback (Gawade et al., 2025; Khaddar et al., 2026). 

Furthermore, the design process includes the 

development of adaptive learning pathways that allow 

the system to personalize content delivery based on 

individual student performance and engagement. 

Overall, the design is guided by a comprehensive 

consideration of student characteristics and learning 

needs, targeted competencies, and appropriate learning 
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strategies, including AI-supported interactions (Bond et 

al., 2024; Silva et al., 2024). Assessment and evaluation 

methods are also carefully planned, incorporating 

automated feedback mechanisms to support continuous 

learning improvement. 

Development (AI System and Module Development) 

This stage involves the development of both the digital 

learning module and its embedded AI components in a 

cohesive system. The process begins with the creation 

of digital learning content, including instructional 

materials, videos, and interactive quizzes designed to 

support student engagement and understanding 

(Hadyaoui & Belcadhi, 2026). Alongside content 

development, AI features are integrated into the system 

to enhance its functionality (Gligorea et al., 2023; Lim 

et al., 2026). A Learning Analytics dashboard is 

developed to monitor and visualize student 

performance, enabling both learners and lecturers to 

track progress effectively. In addition, a Natural 

Language Processing (NLP) module is incorporated to 

analyze students’ textual responses and generate 

automated, meaningful feedback (Achar et al., 2026). 

All components are then systematically integrated into 

the SIDIA Learning Management System (LMS) to 

ensure seamless operation within the online learning 

environment (Ikhsan et al., 2025; Naseer et al., 2024). 

Following the development process, product trials are 

conducted in two phases. Initial testing is carried out 

with a small number of students to identify usability 

issues and evaluate the accuracy of AI-generated 

feedback. This is followed by small group testing to 

assess overall system performance, including its 

adaptability to different learner behaviors. Through 

these stages, the development process ensures that both 

the instructional content and AI functionalities operate 

effectively and support the intended learning outcomes. 

Implementation  

At this stage, the developed system is implemented in an 

actual learning environment, where students engage 

directly with the AI-driven digital module through the 

LMS. The implementation process involves continuous 

monitoring of student learning behavior using Learning  

Analytics, allowing the system to capture patterns of 

engagement, participation, and performance. At the 

same time, the Natural Language Processing (NLP) 

component provides automated feedback by analyzing 

students’ responses and offering timely, relevant input 

to support their understanding. 

In addition, the system delivers adaptive content tailored 

to individual student performance, ensuring that 

learning pathways remain personalized and responsive 

to learners’ needs. Through this implementation, the 

study evaluates the effectiveness, usability, and 

attractiveness of AI-supported learning, particularly in 

enhancing student engagement and the overall learning 

experience. 

To clarify the implementation of Artificial Intelligence 

within the SIDIA Learning Management System, this 

study employed a data-driven architecture consisting of 

four integrated layers: data collection, AI processing, 

adaptive decision-making, and learning delivery. 

Student interaction data including login frequency, time-

on-task, learning activity logs, quiz scores, discussion 

participation, and written responses were continuously 

collected through the SIDIA LMS. 

The Learning Analytics component processed 

behavioral and performance data to identify engagement 

patterns, monitor learning progress, and detect students 

requiring additional instructional support. In parallel, 

the Natural Language Processing (NLP) component 

analyzed students' written responses submitted through 

assignments and discussion forums to identify key 

concepts, evaluate semantic relevance, and generate 

automated formative feedback. 

Outputs from both AI components were integrated 

within an adaptive decision engine that recommended 

appropriate learning materials, personalized learning 

pathways, and targeted feedback according to each 

student's learning progress. These recommendations 

were delivered through the SIDIA LMS dashboard, 

enabling both students and lecturers to monitor learning 

performance continuously and support timely 

instructional interventions. The AI System architecture 

of the SIDIA LMS is shown in Figure 2. 
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Figure 2. AI System Architecture of the SIDIA LMS 

Evaluation  

Evaluation in this study was conducted using both 

formative and summative approaches, with additional 

support from AI-generated insights derived from 

Learning Analytics. The evaluation process includes 

measuring student learning outcomes through pretests 

and posttests, followed by N-Gain analysis to determine 

the effectiveness of the intervention (Dafitri et al., 

2026). Beyond conventional evaluation methods, AI-

based analysis is utilized to examine patterns of student 

engagement, assess the accuracy of NLP-generated 

feedback, and identify trends in learning improvement 

over time. 

Expert validation was also carried out to ensure the 

quality of the developed system. Instructional design 

experts and content experts evaluate the relevance, 

accuracy, and pedagogical soundness of the learning 

materials as well as the integration of AI-based features. 

Additionally, the performance of the AI system itself is 

evaluated in terms of its accuracy and usefulness in 

supporting the learning process, particularly in 

delivering feedback and adapting content. 

The research subjects consisted of individuals directly 

involved in the development and implementation of the 

system. These include material experts from the 

Department of Curriculum and Educational 

Technology, Universitas Negeri Surabaya, who evaluate 

the appropriateness and accuracy of the content, as well 

as instructional design experts from the Educational 

Technology study program who assess the quality of the 

instructional design and AI integration. 

Furthermore, students enrolled in the Learning 

Communication course in the same program act as 

primary users of the AI-driven digital module, providing 

data on usability, engagement, and learning 

effectiveness. 

The data collection instruments are used to obtain the 

data required for evaluating both the instructional 

quality and the AI system performance. In addition to 

conventional methods such as questionnaires, this study 

also incorporates Learning Analytics data to capture 

students’ interaction patterns within the system. The 

instruments used in this study include: 
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(1) Questionnaires, used to measure the feasibility, 

usability, and attractiveness of the developed 

product (Sarun, 2026).  

(2) Tests (pre-test and post-test), used to measure 

students’ learning outcomes before and after using 

the AI-driven online learning system.  

(3) Learning Analytics data, including log data, 

student activity, engagement level, and 

performance tracking.  

(4) NLP-based data analysis, which processes 

students’ textual responses to evaluate 

communication skills and generate automated 

feedback.  

A questionnaire is a set of written questions used to 

obtain responses from participants regarding their 

perceptions of the system. Meanwhile, tests are 

systematic procedures used to measure student learning 

outcomes. In this study, pre-test and post-test techniques 

are used to identify differences or improvements in 

learning outcomes after the implementation of AI-

driven digital modules. 

To measure the effectiveness of the learning 

intervention, the N-Gain test is applied (Dafitri et al., 

2026). In addition, Learning Analytics is used to support 

data-driven evaluation by identifying patterns of student 

improvement, engagement, and interaction during the 

learning process. 

The N-Gain test was conducted on 30 undergraduate 

students of the Educational Technology study program 

in the even semester of the 2023–2024 academic year. 

This test aims to determine the effectiveness of AI-

driven digital modules in improving student learning 

outcomes using a one-group pretest-posttest design. The 

results are calculated using the standard N-Gain 

formula, as shown in Figure 3, and categorized 

according to the N-Gain criteria as presented in Table 1. 

 

 

Figure 3. The formula of Normalized Gain 

 

Table 1. N-Gain Score based on category 

N-Gain Value Category 

G > 0,7 Tall 

0,3 ≤ g ≤ 0,7 Currently 

G < 0,3 Low 

 
The expert validation instrument employed a binary 

Guttman scale (Yes = 1, No = 0). This scale was selected 

because the primary objective of expert evaluation was 

to determine whether each instructional design, media, 

and content criterion had been satisfactorily fulfilled 

rather than to measure varying degrees of quality. 

Binary responses reduce ambiguity in expert judgments 

and facilitate objective assessment of product feasibility 

by clearly identifying whether each criterion meets the 

predetermined development standards. Similar 

approaches have been applied in instructional product 

validation where compliance with design specifications 

is the primary focus (Dafitri et al., 2026). The percentage 

of fulfilled criteria was subsequently calculated to 

determine the overall feasibility of the developed digital 

module. 

 

 

Figure 4. The formula of Criteria Eligibility Level 

Information: 

P = Percentage Number 

F = Frequency for which the percentage is being sought 

N = Number of respondents times the highest score 

times the number of questions  

To interpret the percentage results, the calculated values 

were used to determine the level of success of the online 

learning system. The product feasibility criteria are 

presented in Table 2. 

Table 2. Product Revision Criteria Eligibility Level 

Percentage Criteria Information 

81%-100% Very Well No revision 

61%-80% Good No revision 

41%-60% Pretty Good Revision 

21%-40% Not Good   Revision 

0%-20% Not Very Good Revision 
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3. RESULT AND DISCUSSION 

3.1 Results 

This study produced an online digital module to support 

the learning process. The validation results from subject 

matter and media experts were rated as very good. The 

subject matter experts assigned a validity score of 100%. 

Media experts gave a score of 91.67%, stating that the 

criteria were very good. The results of subject tests for 

Educational Technology students at the Faculty of 

Education, Universitas Negeri Surabaya (UNESA), 

were obtained from individual and small-group trials. 

Three students participated in the individual trial, while 

six students participated in the small-group trial, 

yielding scores of 90% and 95%, respectively. The 

diagram of the feasibility test results can be seen in 

Figure 3. This means that students stated that the online 

digital module based on RPS OBE had very good 

criteria. The products contained in the SIDIA LMS are 

digital modules that can be uploaded to SIDIA for online 

learning. 

The digital module cover for online learning is shown in 

Figure 4. Before the effectiveness test, prerequisite tests 

were conducted, including a normality test and a 

homogeneity test, namely a normality test with the 

results of all data from normally distributed subjects and 

a homogeneity test with results of all data from 

homogeneous subjects. The results of the effectiveness 

test show that the average pretest score was 61 and the 

average posttest score was 88.5, resulting in an N-Gain 

score of 0.7 in the high category. 

 

 

Figure 3. Feasibility Test Results Development Results

3.2 Discussion 

The Communication course is inherently practical, 

requiring learning resources that foster active 

participation and independent learning (Andrew W. 

Cole & Weber, 2019). Conceptual understanding is 

essential not only for achieving learning outcomes but 

also for supporting meaningful learning processes. In 

this context, the development of AI-driven online digital 

modules creates a more adaptive and intelligent learning 

environment. These modules are both feasible and 

highly effective, particularly when integrated with 

Learning Analytics and Natural Language Processing 

(NLP), which enable personalized learning and 

automated feedback. 

The effectiveness evaluation demonstrated a high N-

Gain score of 0.7, indicating that students achieved 

substantial improvements in learning outcomes after 

using the AI-driven module. This improvement can be 

explained by the complementary roles of the embedded 

AI features. Learning Analytics continuously monitored 

students' learning progress, quiz performance, 

participation, and interaction patterns within the LMS. 

These data enabled the system to identify learning 

difficulties early and provide adaptive learning 

pathways that matched individual learning needs. As a 

result, students were able to focus on concepts requiring 

additional practice rather than following a uniform 

learning sequence, thereby improving learning 

efficiency and conceptual mastery. 

Natural Language Processing further contributed to 

these learning gains by analyzing students' written 

responses and providing automated formative feedback 

during the learning process. Rather than waiting for 

lecturer evaluation, students received immediate 

feedback that helped them recognize misconceptions, 

revise their responses, and strengthen their 

communication skills. Such timely feedback promotes 

self-regulated learning by encouraging learners to 

reflect on their performance and continuously improve 

their understanding. The combination of adaptive 
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content delivery and immediate formative feedback 

likely explains the substantial increase in post-test 

performance reflected by the N-Gain value. 

The advancement of information technology has 

accelerated the development of digital modules in 

education. In Communication courses, AI integration 

enhances these modules by enabling real-time data 

analysis, adaptive content delivery, and intelligent 

feedback. These capabilities not only improve access to 

interactive learning resources but also create 

individualized learning experiences that respond 

dynamically to students' progress. Previous studies have 

shown that multimedia-based digital modules 

significantly improve learning outcomes and 

communication skills, especially when enriched with 

videos, animations, and interactive content. The present 

findings extend this evidence by demonstrating that 

integrating AI-based adaptation and feedback 

mechanisms can further enhance learning effectiveness 

beyond conventional digital modules. 

Digital modules also provide flexibility, allowing 

students to learn anytime and anywhere. With AI 

capabilities, these modules can adapt to individual 

learning styles, generate personalized 

recommendations, and provide immediate feedback 

through NLP-based analysis (Calamlam, 2020) 

(Mandouit & Hattie, 2023). This is particularly 

important in online learning environments where direct 

lecturer interaction is limited (Alawamleh et al., 2020). 

Furthermore, Learning Analytics enables continuous 

monitoring of student progress, allowing lecturers to 

identify students requiring additional support while 

helping learners become more aware of their own 

learning progress. This combination of instructor 

support and learner self-monitoring creates a more 

responsive learning environment that contributes to 

higher engagement and improved academic 

performance. 

The integration of AI also promotes collaboration and 

interaction through discussion forums, collaborative 

tasks, and communication analysis. Increased 

interaction has been shown to enhance student 

engagement and participation, which positively impacts 

learning outcomes. The developed module aligns with 

course objectives, student characteristics, and current 

technological advancements, and is implemented 

through the SIDIA LMS. It incorporates various media 

formats, including text, images, videos, and interactive 

elements, to enhance engagement and understanding 

while supporting both conceptual and project-based 

learning. 

However, challenges remain in implementing digital 

modules in online learning. Unequal access to 

technology, including devices and internet connectivity, 

can limit student participation. Additionally, varying 

levels of digital literacy among students and lecturers, as 

well as resistance to adopting new technologies, may 

reduce effectiveness (Atabek, 2020) (Backfisch et al., 

2021). Student motivation and engagement also remain 

concerns, as limited social interaction in online 

environments can lead to feelings of isolation. AI-based 

systems can help address these challenges by offering 

personalized recommendations, adaptive feedback, and 

interactive learning experiences. Nevertheless, because 

this study employed a one-group pretest-posttest design 

without a control group, the observed learning gains 

should be interpreted with appropriate caution. Future 

studies using experimental or quasi-experimental 

designs are needed to more rigorously isolate the 

specific contribution of individual AI features to student 

learning outcomes. 

3.2.1 Implications 

The findings of this study have important implications 

for higher education, particularly in the design and 

implementation of online learning. The integration of AI 

in digital modules demonstrates the potential to create 

more adaptive, personalized, and efficient learning 

environments. For lecturers, Learning Analytics 

provides valuable insights into student performance, 

enabling more precise and timely interventions. For 

students, AI-driven modules support independent 

learning by offering flexible access, personalized 

pathways, and immediate feedback. Institutions can 

leverage these technologies to standardize learning 

quality across different universities while maintaining 

adaptability to individual learner needs. 

3.2.2 Research contribution 

This study contributes to the field of educational 

technology by developing and validating an AI-driven 

adaptive digital module specifically for Communication 

courses. It extends existing research by integrating 

Learning Analytics and NLP into digital learning 

environments, enabling real-time personalization and 

automated feedback. The study also provides empirical 

evidence of the effectiveness of AI-enhanced modules 

in improving student learning outcomes, as indicated by 

high N-Gain results. Furthermore, it offers a practical 

framework for implementing AI-based learning systems 

within Learning Management Systems (LMS), 

supporting both theoretical and project-based learning. 

3.2.3 Limitations 

Despite its contributions, this study has several 

limitations. First, the study employed a one-group 

pretest-posttest design involving only 30 undergraduate 

students, which limits the generalizability and statistical 

robustness of the findings. Second, the absence of a 

control group makes it difficult to attribute 

improvements in learning outcomes solely to the AI-

driven digital module, as other factors such as prior 

knowledge, maturation, or external learning experiences 

may also have influenced the results. Third, the 

implementation of the digital module is dependent on 

technological infrastructure, which may not be equally 

accessible to all students. Limited internet connectivity 

and device availability can hinder participation and 

reduce learning effectiveness. Fourth, the study was 

conducted within a single Communication course in one 

university, which may limit the applicability of the 

findings to other disciplines, institutions, or educational 
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contexts. Fifth, the effectiveness of AI-driven modules 

is influenced by users' digital literacy; insufficient AI 

and digital competencies among students and lecturers 

may limit effective use of the system. Finally, this study 

focused primarily on short-term learning outcomes 

measured immediately after implementation and did not 

examine the long-term effects of the AI-driven module 

on knowledge retention, communication competencies, 

or sustained learning performance. 

3.2.4 Suggestions 

Future research should explore the implementation of 

AI-driven digital modules across different disciplines 

and educational levels to enhance generalizability. 

Longitudinal studies are also recommended to examine 

the long-term impact of AI-based learning on student 

competencies and performance. To address 

technological disparities, institutions should invest in 

improving infrastructure and ensuring equitable access 

to digital tools. Additionally, training programs for 

lecturers and students are essential to improve digital 

literacy and maximize the benefits of AI integration. 

Finally, further development of interactive and 

collaborative features such as AI-supported discussion 

forums and group projects can enhance engagement and 

reduce the sense of isolation in online learning 

environments. 

 

4. CONCLUSION 

Based on the research results and discussions, the AI-

enhanced RPS OBE-based online digital module in the 

Communication course is declared suitable for 

implementation. The validation results from material 

experts and media experts fell into the “very good” 

category, indicating that the integration of AI-supported 

features such as Learning Analytics and Natural 

Language Processing (NLP) aligns well with both 

content quality and instructional design standards. 

The results of user testing involving Educational 

Technology students, through individual and small 

group trials, also fall into the “very good” category. This 

indicates that students positively perceive not only the 

usability of the digital module but also the added value 

of AI-driven features, such as personalized feedback, 

adaptive learning pathways, and interactive content 

delivery. 

The implementation of this module is expected to assist 

lecturers in delivering more adaptive, data-driven, and 

efficient learning processes. At the same time, it 

provides students with flexible, accessible, and 

personalized learning experiences that are not limited by 

time and space. The AI integration further ensures that 

learning materials can dynamically adjust to students’ 

needs, thereby improving engagement and learning 

effectiveness. 

It is recommended that future development includes 

more advanced AI-driven interactive features, such as 

intelligent quizzes, automated feedback systems, and 

real-time communication analysis using NLP. These 

features can further enhance students’ understanding, 

critical thinking, and communication skills. 

Additionally, strengthening system integration within 

the Learning Management System (LMS) will optimize 

the use of Learning Analytics for more precise and 

personalized learning support. 

 

5. ACKNOWLEDGEMENT 

We appreciate the participation and support from the 

students, teachers, and the head of the department of 

Educational Technology, Universitas Negeri Surabaya. 

 

6. AUTHOR CONTRIBUTION STATEMENT 

UD and AK:  Conceptualization, Methodology, Formal 

Analysis, Investigation, Resources, Data Curation, and 

Writing-Original Draft; AP, HM, and RRU: 

Methodology, Formal Analysis, Resources, Data 

Curation, and Writing -Review & Editing; ANC, FAS, 

and MDN: Conceptualization, Methodology, Formal 

Analysis, Investigation, Resources, Data Curation, and 

Writing -Review & Editing. 

 

AUTHOR INFORMATION  

Corresponding Authors 

 Utari Dewi, Universitas Negeri Surabaya, Indonesia  

Orcid id: https://orcid.org/0000-0003-3369-497X   

Email: utaridewi@unesa.ac.id  

 

Authors 

Andi Kristanto, Universitas Negeri Surabaya, 

Indonesia 

Orcid id: https://orcid.org/0000-0002-8127-2707  

Email: andikristanto@unesa.ac.id  

 

Atan Pramana, Universitas Negeri Surabaya, 

Indonesia 

Orcid id: https://orcid.org/0009-0007-1951-8597   

Email: atanpramana@unesa.ac.id  

 

Husni Mubarok, Universitas Negeri Surabaya, 

Indonesia 

Orcid id: https://orcid.org/0000-0002-5558-8361   

Email: husnimubarok@unesa.ac.id  

 

Rizki Rahima Uulaa, Universitas Negeri Surabaya, 

Indonesia 

Orcid id: https://orcid.org/0009-0000-7526-9969   

Email: author’s email  

 

Arqoma Nurveda Carreza, Universitas Negeri 

Surabaya, Indonesia 

Orcid id: https://orcid.org/0009-0002-3991-5200    

Email: arqomacarreza@unesa.ac.id  

 

Favian Avila Syahmi, Universitas Negeri Surabaya, 

Indonesia 

Orcid id: https://orcid.org/0009-0002-3484-1978   

Email: faviansyahmi@unesa.ac.id  

 

85 

https://gomit.id/
https://orcid.org/0000-0003-3369-497X
mailto:utaridewi@unesa.ac.id
https://orcid.org/0000-0002-8127-2707
mailto:andikristanto@unesa.ac.id
https://orcid.org/0009-0007-1951-8597
mailto:atanpramana@unesa.ac.id
https://orcid.org/0000-0002-5558-8361
mailto:husnimubarok@unesa.ac.id
https://orcid.org/0009-0000-7526-9969
https://orcid.org/0009-0002-3991-5200
mailto:arqomacarreza@unesa.ac.id
https://orcid.org/0009-0002-3484-1978
mailto:faviansyahmi@unesa.ac.id
https://orcid.org/0000-0003-3369-497X
https://orcid.org/0000-0002-8127-2707
https://orcid.org/0009-0007-1951-8597
https://orcid.org/0009-0000-7526-9969
https://orcid.org/0009-0002-3991-5200
https://orcid.org/0009-0002-3484-1978


 

 

  

 

 

International Journal of Advances in Artificial Intelligence and Machine Learning 

 
Makibane Daniel Ntlhane, University of 

Johannesburg, South Africa 

Orcid id: https://orcid.org/0000-0003-1418-7008  

Email: Daniel.Ntlhane@nrcs.org.za  

 

REFFERENCE 

Achar, N. G. C., Kanchan, H., Nirmala, & Shreekanth. 

(2026). An Intelligent AI-Driven Cognitive 

Computing Framework for Adaptive Smart 

Learning Environments with Personalized 

Learning Analytics. International Journal of 

Creative and Open Research in Engineering and 

Management I, 02(03), 1–7. 

https://doi.org/10.55041/ijcope.v2i3.176 

Alawamleh, M., Al-twait, L. M., & Al-Saht, G. R. 

(2020). The effect of online learning on 

communication between instructors and students 

during Covid-19 pandemic. Asian Education and 

Development Studies, 11(2), 380–400. 

https://doi.org/10.1108/AEDS-06-2020-0131 

Almelhi, A. M. (2021). Effectiveness of the ADDIE 

Model within an E-Learning Environment in 

Developing Creative Writing in EFL Students. 

English Language Teaching, 14(2), 20–36. 

https://doi.org/10.5539/elt.v14n2p20 

Andrew W. Cole, L. L., & Weber, N. L. (2019). Student 

perceptions of online active learning practices and 

online learning climate predict online course 

engagement. Interactive Learning Environments, 

29(2), 1–15. 

https://doi.org/10.1080/10494820.2019.1619593 

Atabek, O. (2020). Experienced educators ’ suggestions 

for solutions to the challenges to technology 

integration. Education and Information 

Technologies, 25, 5669–5685. 

https://doi.org/10.1007/s10639-020-10243-y 

Baba, K., Faddouli, N.-E. El, & Cheimanof, N. (2024). 

Interactive Mobile Technologies. International 

Journal of Interactive Mobile Technologies, 

18(4), 81–96. 

https://doi.org/10.3991/ijim.v18i04.46547 

Backfisch, I., Lachner, A., Stürmer, K., & Scheiter, K. 

(2021). Computers & Education Variability of 

teachers ’ technology integration in the 

classroom : A matter of utility. Computers & 

Education, 166, 104159. 

https://doi.org/10.1016/j.compedu.2021.104159 

Barna, C. G. (2026). Leveraging AI in Designing a 

Curriculum for a Professional Communication 

Course. Professional Communication and 

Translation Studies, 19, 3–12. 

https://doi.org/10.59168/APNW6978 

Bond, M., Khosravi, H., Laat, M. De, Bergdahl, N., 

Negrea, V., Oxley, E., Pham, P., Chong, S. W., & 

Siemens, G. (2024). A meta systematic review of 

artificial intelligence in higher education : a call 

for increased ethics , collaboration , and rigour. 

International Journal of Educational Technology 

in Higher Education, 21(1). 

https://doi.org/10.1186/s41239-023-00436-z 

Calamlam, J. M. M. (2020). The Development of 21st-

Century e-Learning Module Assessment Tool. 

Journal of Educational Technology Systems, 

49(3), 1–21. 

https://doi.org/10.1177/0047239520953792 

Chai, D. S., Kim, H. S., & Yoon, S. W. (2025). 

Generative Artificial Intelligence in Instructional 

System Design. Uman Resource Development 

Review, 24(4), 388–417. 

https://doi.org/10.1177/15344843251320256 

Chandler, C., Breideband, T., Reitman, J. G., Chitwood, 

M., Bush, J. B., Leonhart, S., Foltz, P. W., Penuel, 

W. R., & Mello, S. K. D. (2024). Computational 

Modeling of Collaborative Discourse to Enable 

Feedback and Reflection in Middle School 

Classrooms. In The 14th Learning Analytics and 

Knowledge Conference (LAK ’24), March 

18â•fi22, 2024, Kyoto, Japan (Vol. 1, Issue 1). 

Association for Computing Machinery. 

https://doi.org/10.1145/3636555.3636917 

Chen, Z., Jiao, J., & Hu, K. (2021). Formative 

Assessment as an Online Instruction Intervention : 

Student Engagement, Outcomes, and Perceptions. 

International Journal of Distance Education 

Technologies, 19(1), 50–65. 

https://doi.org/10.4018/IJDET.20210101.oa1 

Dafitri, H., K, A. H., & Siagian, S. (2026). Design and 

Evaluation of an Integrated Virtual Laboratory 

Framework with Learning Analytics for 

Vocational Computer Network Engineering 

Education. Information Technology Education 

Journal, 5(2), 77–90. 

https://doi.org/10.59562/intec.v5i2.266 

Drugova, E., Zhuravleva, I., Zakharova, U., Sotnikova, 

V., & Yakovleva, K. (2022). Artificial 

Intelligence for Learning Analytics and 

Instructional Design Steps: An Overview of 

Solutions. Voprosy Obrazovaniya/ Educational 

Studies Moscow, 4, 107–153. 

https://doi.org/10.17323/1814-9545-2022-4-107-

153 

Emara, M., Hutchins, N. M., Grover, S., Snyder, C., & 

Biswas, G. (2021). Examining Student Regulation 

of Collaborative , Computational , Problem-

Solving Processes in Open- Ended Learning 

Environments. Journal of Learning Analytics, 

8(1), 49–74. 

https://doi.org/10.18608/jla.2021.7230 

Gawade, M., Kumar, S., Zine, S., Sanap, V., Lokhande, 

S., & Luktuke, S. (2025). Personalized AI Tutor 

Using Language Models and Learning Analytics. 

International Journal for Research in Applied 

Science & Engineering Technology, 13(XI), 

2294–2296. 

https://doi.org/10.22214/ijraset.2025.74185 

86 

https://gomit.id/
https://orcid.org/0000-0003-1418-7008
mailto:Daniel.Ntlhane@nrcs.org.za
https://doi.org/10.55041/ijcope.v2i3.176
https://doi.org/10.1108/AEDS-06-2020-0131
https://doi.org/10.5539/elt.v14n2p20
https://doi.org/10.1080/10494820.2019.1619593
https://doi.org/10.1007/s10639-020-10243-y
https://doi.org/10.3991/ijim.v18i04.46547
https://doi.org/10.1016/j.compedu.2021.104159
https://doi.org/10.59168/APNW6978
https://doi.org/10.1186/s41239-023-00436-z
https://doi.org/10.1177/0047239520953792
https://doi.org/10.1177/15344843251320256
https://doi.org/10.1145/3636555.3636917
https://doi.org/10.4018/IJDET.20210101.oa1
https://doi.org/10.59562/intec.v5i2.266
https://doi.org/10.17323/1814-9545-2022-4-107-153
https://doi.org/10.17323/1814-9545-2022-4-107-153
https://doi.org/10.18608/jla.2021.7230
https://doi.org/10.22214/ijraset.2025.74185
https://orcid.org/0000-0003-1418-7008


 

 

     

 

Gligorea, I., Cioca, M., Oancea, R., Gorski, A.-T., 

Gorski, H., & Tudorache, P. (2023). education 

sciences Adaptive Learning Using Artificial 

Intelligence in e-Learning : A Literature Review. 

Education Sciences, 13(12), 1216–1216. 

https://doi.org/10.3390/educsci13121216 

Hadyaoui, A., & Belcadhi, L. C. (2026). Scalable 

adaptive assessment framework for collaborative 

eLearning : a service ‑ oriented AI approach. 

Smart Learning Environments, 13(1). 

https://doi.org/10.1186/s40561-025-00426-w 

Huriati, N., Fitriani, N., Tyas, N. K., Rofi, A., & Sari, N. 

(2023). The Role Of Artificial Intelligence ( AI ) 

In Developing English Language Learner ’ s 

Communication Skills. Journal on Education, 

06(01), 750–757. 

https://doi.org/10.31004/joe.v6i1.2990 

Ikhsan, Husnaini, A. N., & Lopo, F. L. (2025). The 

Journal of Academic Science Strategies for 

Implementing AI in LMS to Improve the 

Effectiveness and Personalization of Digital 

Learning. The Journal of Academic Science, 2(3), 

944–953. https://doi.org/10.59613/qp3e7d30 

Khaddar, A. M., Said, Y., Dehbi, A., & Chafiq, T. 

(2026). An Interoperable Multi-Agent 

Architecture for Personalized Smart Learning 

Using Generative AI and Learning Analytics. 

International Journal of Advanced Computer 

Science and Applications, 17(4), 488–500. 

https://doi.org/10.14569/IJACSA.2026.0170449 

Kumar, A. S., Diljith, D., Dileepkumar, J., Navin, K. V, 

Samuel, P. M., & Sabeena, K. (2025). A 

Comprehensive Survey on AI in Learning 

Management System. Computer Science and 

Mathematics. 

https://doi.org/10.20944/preprints202501.0697.v

1 

Laylo, O. (2026). Artificial Intelligence And Digital 

Tools in English Language Teaching : New 

Opportunities for Developing Communicative 

Competence. Zenodo, 242–245. 

https://doi.org/10.5281/zenodo.19234133 

Lim, E. H., Kok, H. M., Chai, T. Y., & Yong, T. F. 

(2026). Intelligent Learning Pathways : A 

Customizable LMS Framework for Modern 

Education. International Journal of Information 

and Education Technology, 16(2). 

https://doi.org/10.18178/ijiet.2026.16.2.2516 

Mandouit, L., & Hattie, J. (2023). Revisiting “The 

Power of Feedback” from the perspective of the 

learner. Learning and Instruction, 84(6), 101718. 

https://doi.org/10.1016/j.learninstruc.2022.10171

8 

Naik, M. N., B, V. K., Wafiya, S., & Sucharitha, B. S. 

(2025). AI-Powered Conversational Teaching: 

Revolutionizing Interactive Education Through 

Natural Language Processing. 2025 6th 

International Conference on IoT Based Control 

Networks and Intelligent Systems (ICICNIS), 

1790–1796. 

https://doi.org/10.1109/icicnis66685.2025.11315

816 

Naseer, F., Nasir, M., Tahir, M., Addas, A., & Aejaz, S. 

M. H. (2024). Heliyon Integrating deep learning 

techniques for personalized learning pathways in 

higher education. Heliyon, 10(11), e32628. 

https://doi.org/10.1016/j.heliyon.2024.e32628 

Ouyang, F., Wu, M., Zheng, L., Zhang, L., & Jiao, P. 

(2023). Integration of artificial intelligence 

performance prediction and learning analytics to 

improve student learning in online engineering 

course. International Journal of Educational 

Technology in Higher Education, 20(1), 1–23. 

https://doi.org/10.1186/s41239-022-00372-4 

Padhy, T. P., Kumar, D. M. R., Aliwie, A. N. A., 

Alsailawi, H. A., & Saengkaew, W. (2025). AI-

Driven Learning Management Systems: 

Transforming Classroom Teaching. 2025 IEEE 

5th International Conference on ICT in Business 

Industry & Government (ICTBIG), 1–5. 

https://doi.org/10.1109/ictbig68706.2025.113235

65 

Ragab, A., Drajati, N. A., & Santosa, E. B. (2025). 

Improving English Oral Communication through 

Multimodal Learning Strategies for Secondary 

School Students. Lembaran Ilmu Kependidikan, 

54(2), 299–307. 

https://doi.org/10.15294/lik.v54i2.34730 

Sajja, R., Sermet, Y., Cwiertny, D., & Demir, B. (2025). 

Integrating AI and Learning Analytics for Data-

Driven Pedagogical Decisions and Personalized 

Interventions in. Technology, Knowledge and 

Learning. https://doi.org/10.1007/s10758-025-

09897-9 

Sarun, H. (2026). Research design : Qualitative , 

Quantitative , Mixed-methods — Comprehensive 

review. Journal of Agriculture and Environment, 

3(2), 311–314. 

https://doi.org/10.5281/zenodo.18765899 

Silva, G., Godwin, G., & Jayanagara, O. (2024). The 

Impact of AI on Personalized Learning and 

Educational Analytics. International Transactions 

on Education Technology, 3(1), 36–46. 

https://doi.org/10.33050/itee.v3i1.669 

Singh, N. T., Yadav, K., Kumar, R., Yadav, V., 

Bhardwaj, P., & Chaurasia, A. (2025). AI-

Powered Learning Management System for 

Enhanced Education. 2025 6th International 

Conference on Intelligent Communication 

Technologies and Virtual Mobile Networks 

(ICICV), 460–464. 

https://doi.org/10.1109/ICICV64824.2025.11085

707 

Spatioti, A. G., & Kazanidis, I. (2022). A Comparative 

Study of the ADDIE Instructional Design Model 

in Distance Education. Information, 13(9), 1–20. 

87 

https://gomit.id/
https://doi.org/10.3390/educsci13121216
https://doi.org/10.1186/s40561-025-00426-w
https://doi.org/10.31004/joe.v6i1.2990
https://doi.org/10.59613/qp3e7d30
https://doi.org/10.14569/IJACSA.2026.0170449
https://doi.org/10.20944/preprints202501.0697.v1
https://doi.org/10.20944/preprints202501.0697.v1
https://doi.org/10.5281/zenodo.19234133
https://doi.org/10.18178/ijiet.2026.16.2.2516
https://doi.org/10.1016/j.learninstruc.2022.101718
https://doi.org/10.1016/j.learninstruc.2022.101718
https://doi.org/10.1109/icicnis66685.2025.11315816
https://doi.org/10.1109/icicnis66685.2025.11315816
https://doi.org/10.1016/j.heliyon.2024.e32628
https://doi.org/10.1186/s41239-022-00372-4
https://doi.org/10.1109/ictbig68706.2025.11323565
https://doi.org/10.1109/ictbig68706.2025.11323565
https://doi.org/10.15294/lik.v54i2.34730
https://doi.org/10.1007/s10758-025-09897-9
https://doi.org/10.1007/s10758-025-09897-9
https://doi.org/10.5281/zenodo.18765899
https://doi.org/10.33050/itee.v3i1.669
https://doi.org/10.1109/ICICV64824.2025.11085707
https://doi.org/10.1109/ICICV64824.2025.11085707


 

 

  

 

 

International Journal of Advances in Artificial Intelligence and Machine Learning 

 
https://doi.org/10.3390/info13090402 

Thajchayapong, P., & Goel, A. K. (2025). Personalized 

Learning through AI-Driven Data Pipeline 

Personalized Learning through AI-Driven 

Framework A4L Architecture. Proceedings of the 

AAAI Symposium Series, 5(1), 111–114. 

https://doi.org/10.1609/aaaiss.v5i1.35572 

Ussainova, G., Seitmuratov, A., & Issayeva, G. (2025). 

Redesigning Instructional Design with an AI-

Incorporated ADDIE Model for 21st Century 

Education. Journal of Curriculum Studies 

Research, 7(2), 498–521. 

https://doi.org/10.46303/jcsr.2025.31 

Yan, Z., & Qianjun, T. (2025). Integrating AI-generated 

content tools in higher education : a comparative 

analysis of interdisciplinary learning outcomes. 

Scientific Reports, 15(1), 25802–25802. 

https://doi.org/10.1038/s41598-025-10941-y 

Zheng, L., Long, M., Chen, B., & Fan, Y. (2023). 

Promoting knowledge elaboration , socially 

shared regulation , and group performance in 

collaborative learning : an automated assessment 

and feedback approach based on knowledge 

graphs. International Journal of Educational 

Technology in Higher Education, 20(1). 

https://doi.org/10.1186/s41239-023-00415-4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

88 

https://gomit.id/
https://doi.org/10.3390/info13090402
https://doi.org/10.1609/aaaiss.v5i1.35572
https://doi.org/10.46303/jcsr.2025.31
https://doi.org/10.1038/s41598-025-10941-y
https://doi.org/10.1186/s41239-023-00415-4

