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ABSTRACT 

The background of the research is the low effectiveness of the implementation of elementary school 
students' deep thinking skills that have not facilitated the development of deep thinking skills. The aim 
of the research is to increase the effectiveness of deep learning implementation for students. The type of 
research and development (R&D) adopts the Borg and Gall approach. The subjects of the study were 33 
elementary school students. Data collection used observation, validators, tests and questionnaires. Data 
analysis used descriptive, t-test, and N-Gain. The results of the data analysis showed that the Dream 
media was able to improve deep thinking skills through the t-test Sig. (2-tailed) 0.000 <0.05, meaning 
there was a significant difference between the pretest and posttest scores. The results of the N-Gain 
effectiveness test showed a score of 0.81> 0.7, including the high category. The hypothesis test showed a 
significant increase in the average score from 66 to 82 so it was concluded that Dream was able to 
develop deep thinking skills. The implication of this research is that learning media based on Articulate 
Storyline is a solution to increase learning participation, cooperation, and develop deep thinking skills. 
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1. INTRODUCTION  

The concept of immersive learning is a learning approach that aims to provide a sense of 

comfort and individual appreciation for students. In the process, immersive learning emphasizes 

the realization of a conscious, meaningful, and joyful learning atmosphere through a 

comprehensive and integrated process of thought, heart, and body. Providing a sense of comfort 

is manifested in the realization of a learning process that honors with the embodiment of an 

attitude of mutual respect and honor to develop potential, talents, and humanity. The meaningful 

learning process implies students are aware of the activities they undertake with intrinsic 

motivation to achieve the desired learning goals. The meaningful process of immersive learning 

requires learning activities that can make students feel the benefits and relevance to life and 

reconstruct new knowledge based on what they know to be implemented in real life. Meanwhile, 

the joyful learning process is a conducive, challenging, and motivating atmosphere due to student 
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involvement and contribution in learning. 

Empirical problems that result in the effectiveness of the implementation of in-depth learning 

not being effective due to the characteristics of elementary school students that have not been 

accommodated in learning activities. Upper elementary school students are between the ages of 

6 and 12. During this period, children experience rapid increases in their abilities and skills. This 

rapid improvement is evident in their cognitive, affective, and social aspects (Tohri et al., 2022). 

Cognitively, elementary school children are in the concrete operational stage. They are beginning 

to be able to think logically, but this is still limited to things that are tangible and can be directly 

observed (Sakti et al., 2024). At this stage, children are in the concrete operational phase where 

they are able to think logically but are still limited to real things that can be observed directly 

(Diana et al., 2021). They begin to be able to group, compare, and understand simple cause-and-

effect relationships. Their strong curiosity encourages them to ask questions, experiment, and 

explore their surroundings. However, elementary school students' deep thinking skills still have 

a number of limitations (Aningsih et al., 2022). They are not yet accustomed to abstract or 

theoretical thinking, so they often experience difficulties when dealing with complex concepts 

(Pate et al., 2019). Furthermore, their relatively short attention span makes it easier for them to 

grasp lessons when presented through real-life experiences, concrete examples, or hands-on 

activities. Therefore, teachers need to stimulate students with open-ended questions, simple 

discussions, and the use of concrete media to encourage children to think more critically and 

reflectively (Suri & Chandra, 2021). Critical thinking is an important component in developing 

deep learning skills because students face broader problems than previous generations, but 

learning approaches still predominantly use traditional strategies (Fatima et al., 2025). Students 

are accustomed to prioritizing learning outcomes over the thinking processes they undertake 

(Akour et al., 2020; Martha et al., 2021). Apart from that, the tendency to choose instant 

information results in the ability to think deeply being rarely trained (Mulyani et al., 2020), 

(Kuhail et al., 2023). As a result, the ability to carry out analysis is very low because there is no 

desire to verify, question, criticize, or even construct arguments based on the logic that has been 

built (Seo et al., 2021). Another impact is a very high tendency to be passive in learning. The 

research background is based on various problems in elementary school students' learning 

activities that do not facilitate the development of deep thinking skills. The learning problems in 

question are primarily related to the suboptimal use of learning media. 

The various learning problems mentioned above demonstrate that the concept of deep 

learning has not yet been implemented. The habit of memorizing a concept and then testing it to 

get a grade is completely at odds with the concept of deep learning (Elharrouss et al., 2024; 

Vinayakumar et al., 2019). Rob Randal said that deep learning is not actually a new concept but 

is a learning approach technique that focuses on understanding real concepts comprehensively, 

connecting them with other knowledge, and being able to implement them in real life (Randal, 

2021). Modern learning strategies must focus on deep learning to prepare a generation that is 

able to think critically, creatively, adaptively, and collaboratively according to the needs of the 4C 

skills (Hernández-Blanco et al., 2019). Integration of deep thinking skills can help students 

develop the 4C skills (critical thinking, creativity, collaboration, and communication) needed in 

the 21st century. The implementation of deep learning in Indonesia requires the right strategy, 

especially regarding teacher readiness in utilizing technology access and its application in 

learning (Baniata et al., 2024; Tsai et al., 2020). 

Learning media is an integral part of efforts to realize learning objectives formulated in 

learning outcomes (Hernández-Blanco et al., 2019). Learning media must be able to support the 

development of deep thinking skills. Learning media should meet the characteristics of being 
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interactive, contextual, collaborative, and reflective. These four characteristics aim to support the 

development of elementary school students' learning techniques, namely participatory, 

correlated with the environment, and collaborative. The media called "Deep Learning Responsive 

E-Media Articulate Storyline," hereinafter referred to as Dream, is a digital-based media that has 

the advantage of supporting students in building knowledge through their own experiences. In 

addition, the media facilitates opportunities for teamwork, sharing opinions, connecting with real 

contexts, and reflecting and improving understanding (Khreshe, 2022; Reiser et al., 2021). In 

terms of content, digital learning media can display engaging animation- and annotation-based 

content, thereby fostering internal motivation to learn. This media supports the creation of 

quizzes, simulations, and branching scenarios to enhance critical thinking skills. This digital 

media can also dynamically combine text, images, audio, video, and animation and integrate with 

a Learning Management System (LMS). 

The problem-solving approach in this study employed collaborative techniques between 

lecturers (proposers), students, elementary school students, and classroom teachers, 

implementing media that explored thinking skills. Research and Development (R&D) was chosen 

as the method for developing the learning media and measuring its effectiveness. The research 

location was Muhammadiyah Elementary School in Purworejo Regency. 

This state-of-the-art approach utilizes a digital platform based on Articulate Storyline 

integrated with a deep learning approach. Articulate Storyline has been widely applied in digital-

based learning (Daryanes et al., 2023; Donnellan, 2021; Ratnaningsih et al., 2024). The Industrial 

Revolution 5.0 emphasizes the importance of utilizing digital technology as the main foundation, 

because through this technology, synergy is created between artificial intelligence (AI), big data, 

the Internet of Things (IoT), and student activities (Giang et al., 2021; Oke & Fernandes, 2020). 

Through the use of digital technology, teachers are required to provide learning that is oriented 

towards mindful, meaningful learning, and joyful learning (Wang & Tang, 2020). Through the use 

of technology, students can easily access various sources of information quickly without being 

limited by space and time (Geng et al., 2019). The learning process also becomes more interactive 

and interesting because it is supported by media such as videos, animations, and simulations 

which help clarify concepts (Ansari & Khan, 2020). In addition, digital technology allows teachers 

to adapt materials to students' needs and abilities, making learning more personal and effective 

(Rawashdeh et al., 2021). Collaboration between students and between teachers and students is 

becoming easier through various digital platforms. E-Media is a learning medium that focuses on 

student learning activities through three main stages: understanding, applying, and reflecting 

(Hillmayr et al., 2020). Through these three stages, students will be trained to develop critical and 

in-depth thinking skills and find problem-solving solutions. 

Several related studies have been conducted specifically examining the implementation of 

Articulate Storyline in learning (Heliawati et al., 2022; Kamińska et al., 2023). Meanwhile, the 

development of technology in learning has been carried out by researchers (Falloon, 2020; 

Mhlanga, 2020). These studies have yet to implement Articulate Storyline for developing deep 

learning in elementary school students. This research provides a novel innovation in designing 

adaptive digital media specifically for elementary school students to support deep learning 

development in accordance with their age-appropriate characteristics. 

 

2. METHODS 

The research was conducted at Muhammadiyah Elementary School in Purworejo Regency, 

Central Java Province, Indonesia. The subjects were 33 fifth-grade students. The background to 

the selection of the location and subjects was the limited implementation of digital-based learning 
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media and the ineffective implementation of deep learning, making the subjects relevant to the 

research objectives. This research method included Research and Development (R&D). R&D 

research is a technique for validating and testing products, adopting the approach used by Borg 

and Gall (Sugiyono, 2010). The Borg and Gall model is known as one of the most comprehensive 

approaches to educational research and development. Its development stages are systematically 

structured and supported by empirical data, enabling researchers to produce educational 

products that are effective, valid, and suitable for application in real-world learning contexts 

(Purba, 2024). Borg and Gall's ten stages will be simplified into four stages without compromising 

the essence of each. These four stages are analysis, development and testing, revision, and 

product testing.  

The operational explanation in this research starts from the first stage, namely needs analysis. 

The first stage is needs analysis. The purpose of this stage is to analyze learning needs, learning 

problems, and mapping the characteristics of research subjects as well as analyzing 

environmental factors that may influence the learning of Natural and Social Sciences (IPAS) 

material in Elementary Schools. This stage uses observation methods, structured interviews, and 

analysis of learning documents. Data collected through this structured approach will be used as 

the basis for developing digital learning media relevant to learning needs. The second stage is 

product design development and trials. This stage is the initial step in creating a draft of learning 

media based on the results of observation data. After the media prototype design is completed, a 

validation test will be conducted by validators who are relevant and competent in their fields. 

Material validation will be carried out by fifth-grade teachers, the principal, and lecturers from 

Elementary Education. Media validators will be carried out by experts from the teacher and 

lecturer elements who have competence in learning strategies and media. Meanwhile, language 

validators will be carried out by fifth-grade teachers and lecturers who have expertise in language 

or literature. Next, two product trials will be conducted, consisting of a limited trial with 15 

students and a broad trial with 33 students. The third stage is product revision, which involves 

refining the media based on evaluations of the small-scale trial and suggestions from the 

validators. The fourth stage is product dissemination. This stage involves product testing to 

measure the success and effectiveness of the learning media. 

Data collection techniques used observation methods, structured interviews, deep learning 

ability questionnaires, documentation studies, and High Order Thinking (HOTS)-based test 

questions. Data analysis techniques were carried out using qualitative and quantitative analysis. 

Qualitative data from interviews, comments, and suggestions from respondents were analyzed 

using the triangulation method. Quantitative data from questionnaires and tests were analyzed 

using quantitative methods to determine the level of success and effectiveness of the media. 

Quantitative data analysis used the Multivariate t-test formula and the N-Gain Test using SPSS. 

The indicator of the success of the effectiveness of the implementation of in-depth learning is the 

increase in classical learning outcomes exceeding the Learning Objective Achievement Criteria 

(KKTP) that has been set, namely 75, obtained by at least 70 percent of students. Quantitative 

data were analyzed using a multivariate t-test to determine whether there was a difference in the 

effectiveness of deep learning skills before and after the intervention. Decision making if Sig. (2-

tailed) ≤ 0.05, there are also differences in the effectiveness of deep learning implementation 

among elementary school students before and after using Dream Media. 
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(1) 

 

The effectiveness measurement uses the N-Gain Test formula, which aims to determine 

whether the application of Dream learning media is effective in improving the effectiveness of 

deep learning implementation in elementary schools. 

 

N-Gain= 
Posttest Score-Pretest Score

Ideal Score-Pretest Score
 

 
(2) 

The results of the N-Gain test are consulted with the effectiveness determination table for 

decision-making based on Table 1 of the N-Gain Score division categories. 

 

Table 1. Interpretation of N-Gain Score 

N-Gain Score Category 
g > 0.7 High  

0.3 ≤ g ≤ 0.7 Average 
g < 0.3 Low 

 

3. RESULT AND DISCUSSION 

3.1 Observation Result 

Observational data collection used observation, interviews, and document analysis methods. 

Observations were conducted during the fifth-grade students' learning process in the classroom. 

These observations used a checklist observation sheet instrument to measure the quality of the 

learning process in supporting the implementation of deep learning. The results of the 

observations indicated that the learning process was still textual, unable to support the optimal 

implementation of deep learning. Learning still tended to emphasize memorization and simple 

understanding, so students were not stimulated to think critically, analyze in depth, and relate 

concepts to real contexts. Interviews with fifth-grade teachers and the principal concluded that 

the learning process was conducted primarily in a classical manner and lectures, resulting in 

students easily bored and losing focus. These learning obstacles included teachers' limited skills 

in developing digital-based learning media despite the school having a representative computer 

laboratory. Document analysis of the teaching modules used revealed that teachers limited their 

use of lectures, discussions, and assignments. These methods were not innovative and 

monotonous because they did not support the implementation of deep learning, as learning 

tended to be one-way and teacher-centered. This condition limited students' active involvement 

in critical thinking, in-depth concept exploration, and the development of analytical and reflective 

skills. 

From the overall observation stage, it can be concluded that classroom learning does not fully 

support the implementation of deep learning. The learning process is still dominated by a textual 

approach and teacher-centered lecture methods, so that learning emphasizes memorization and 

basic understanding. As a result, active student engagement remains low, they easily become 

bored, and they are not encouraged to develop critical thinking skills, in-depth analysis, reflection, 

and linking material to real-life contexts. The lack of innovation in learning media has resulted in 

limited student access to up-to-date information. The learning process becomes less varied and 
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tends to be monotonous, resulting in students experiencing obstacles in developing reasoning, 

collaboration, and critical thinking skills (Rawashdeh et al., 2021). Another impact caused by the 

lack of innovation in learning media is negative student attitudes, which are indicated by low 

learning motivation (Ahmed et al., 2024). In addition, the limited competence of teachers in 

developing digital learning media is an inhibiting factor, even though schools have adequate 

supporting facilities. 

 

3.2 Product Design Development 

 Product design development was based on the data and information collected to support the 

research. During the product development process, researchers utilized several digital platforms, 

such as Canva and Adobe Photoshop, to create flyers. Supporting learning videos were created 

using CapCut, YouTube, and other relevant platforms, as shown in Figure 1. 

 

 
Figure 1. Dream Media Opening Page and Menu 

 

Conceptually, the media design is structured with reference to the characteristics of deep 

learning, namely emphasizing active student involvement, conceptual understanding, 

interconnectedness between concepts, and application of the material in everyday life contexts. 

Therefore, the content in the prototype not only contains the presentation of material, but is also 

designed to invite students to explore, observe, analyze, and reflect on science concepts through 

interactive activities. The initial structure of the Dream media prototype consists of several main 

components: the opening page, learning objectives, presentation of science material, interactive 

activities, practice questions, and feedback. On the opening page, students are introduced to an 

attractive and contextual visual display to build learning motivation. Next, the learning objectives 

are presented clearly so that students understand the competencies to be achieved. The 

presentation of science material is packaged in the form of short text, images, simple animations, 

and supporting videos that are integrated with each other to help students understand the 

concepts gradually and in depth, as shown in Figure 2. 

 

 
Figure 2. Stimulation Questions on Dream Media 
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To support the deep learning process, the media prototype is equipped with interactive 

activities such as trigger questions, simple simulations, and exploratory tasks that encourage 

students to think critically and relate the material to real-world experiences. The practice 

questions are designed not only for memorization but also for understanding, application, and 

analysis, so students are trained to think deeply. Each activity and exercise is accompanied by 

automatic feedback that provides reinforcement and helps students reflect on their learning 

outcomes. 

 

3.3 Validation Result 

The validation stages were carried out on the main components of the learning media, namely 

material validation, media validation, and language validation. Material validation aims to ensure 

that the developed learning materials are in accordance with the established competencies, 

scientifically accurate, systematic in presentation, easy to understand by students, and suitable 

for use to support the achievement of learning objectives. Media validation aims to improve the 

visualization and operation of Dream media so that it is more effective in supporting the 

implementation of deep learning in elementary schools. Language validation aims to ensure that 

the use of words, terms, and sentences is in accordance with good and correct language rules, 

easy to understand, and appropriate to the developmental level of fifth grade elementary school 

students. The scoring technique provided by the validator uses a 4-point scale with guidelines of 

4 = very appropriate, 3 = appropriate, 2 = inappropriate, 1 = very inappropriate. The validation 

results are summarized as follows Table 2. 

 

Table 2. Summary of Validation Results

No Validation Aspect 
Validation 

Results 
Criteria     Conclusion 

1 Material Validation 96 % Very Valid Used a few revisions 
2 Media Validation 91 % Very Valid Used a few revisions 
3 Language Validation 92 % Very Valid Used a few revisions 

Average 93 % Very Valid Used a few revisions 
 

Table 2 shows that the average expert validation result was 93%, indicating that the Dream 

media was deemed highly valid for use in research with minor improvements. However, the 

experts provided suggestions for improving the media. These suggestions included adapting 

learning materials, media operationalization, and media visualization to the available learning 

time. 

 

3.4 Product Testing 

After undergoing a series of validity tests by material experts, media experts, and language 

experts, the media will be piloted in two stages: a limited trial and a broad trial. Each stage uses 

HOTS-based test instruments. The tests are used to measure students' critical thinking skills. 

a. Small Trial 

A small trial was conducted to obtain an overview of the results of the implementation of 

the learning media when applied to a limited group. This trial phase involved 15 students 

as research subjects. Students' critical thinking skills were measured using a test 

instrument with HOTS-based questions on the topic "My Indonesia is Rich in Nature." The 

following is a bar chart of the results of the measurement of students' critical thinking 

skills during the limited trial phase, as shown in Figure 3. 
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Figure 3. Small Trial Result Bar Chart 

 

Based on the pretest and posttest data, there was an improvement in learning outcomes 

after implementing the Dream learning media. The pretest scores indicated students' 

initial abilities before participating in the learning process, while the posttest scores 

indicated students' abilities after the learning process was implemented. Overall, there 

was an improvement in scores for most students. The average pretest score was 57, 

increasing to 78 in the posttest. This improvement indicates that the learning process 

using the Dream media was able to help students understand the material better than 

before. 

Based on the achievement of the Learning Objectives Achievement Criteria (KKTP), which 

was 73, most students have achieved learning mastery. Of the 15 students, 13 were 

declared to have met the KKTP, while the other 2 students still did not meet the criteria. 

However, on average, the class post-test score was above the KKTP. These results indicate 

that the implementation of learning with the Dream media has a positive influence on 

improving student learning outcomes. This approach helps students be more active in 

understanding concepts, so that most students are able to achieve the established mastery 

standards. 

b. Big Trial 

A large-scale trial was conducted with 33 students in one class. This activity aimed to 

determine the results of implementing the Dream media on a larger scale. Taking into 

account the shortcomings of the small-group trial, several improvements were made to 

the media and learning strategies. At this stage, the researcher first presented the material 

briefly through a lecture method, then students listened and studied the material further 

using the developed learning media. The results of this large-scale trial are presented in 

the following diagram, as shown in Figure 4. 

 

 
Figure 4. Large Trial Results Bar Chart 
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Based on the pretest and posttest results, there is an increase in student learning 

outcomes after implementing the Dream learning media. The pretest score reflects 

students' initial abilities before participating in the learning process, while the posttest 

score indicates students' abilities after the learning process is implemented. In general, 

most students experienced an increase in scores. The average pretest score was 66, then 

increased to 83 in the posttest. This increase indicates that the learning process using the 

Dream media is able to help students understand the material more deeply and improve 

their thinking skills. 

Based on the achievement of the Learning Objectives Achievement Criteria (KKTP), which 

is 73, almost all students have achieved learning mastery. Of the 33 students, 32 students 

were declared to have met the KKTP, while only 1 student did not meet the criteria. 

Furthermore, the average class post-test score also exceeded the KKTP limit. Thus, these 

results indicate that the implementation of Dream media has a positive impact on 

improving student learning outcomes. This approach encourages active student 

involvement in the learning process, resulting in better understanding of the material and 

the achievement of learning mastery in a classical manner. 

c. Difference Test and Effectiveness Test 

Data analysis shows the results of the paired sample t-test used to determine whether 

there is a significant difference between students' pretest and posttest scores after using 

Dream media. The results of the t-test statistical test using SPSS showed a calculated t 

value of -7.228 with df = 32 and a Sig. (2-tailed) value of 0.000. Because the significance 

value of 0.000 <0.05, it is concluded that there is a significant difference between students' 

pretest and posttest scores. Based on these results, it can be stated that the use of Dream 

Media has a significant influence on improving student learning outcomes or abilities after 

the learning process is carried out. Thus, it is concluded that the implementation of deep 

learning in science subjects is higher after using Dream media. 

The effectiveness test used the N-Gain formula to see the increase in scores from pretest 

to posttest. This test aims to determine whether the application of Dream media is 

effective in supporting the implementation of deep learning, especially in improving the 

critical thinking skills of elementary school students. The results of the N-Gain calculation 

in this study were analyzed using SPSS. In the small-scale test, the average (mean) N-Gain 

value was 71.17% with a standard deviation of 14.64. This value indicates that the 

effectiveness of Dream media is in the moderately effective category. The 95% confidence 

interval is in the range of 39.07% to 55.28%, which means the average increase in student 

learning outcomes is estimated to be in that range. The minimum N-Gain value is 25%, 

while the maximum value reaches 75%, with a value range of 50. The data also shows a 

skewness value of 0.236 which indicates that the data distribution tends to be close to 

normal. Meanwhile, in the large-scale test, the average N-Gain was 81.96% with a standard 

deviation of 16.46. This value indicates that the effectiveness of Dream media is in the 

effective category. The 95% confidence interval ranges from 46.13% to 57.81%, indicating 

that the improvement in student abilities is relatively better. The minimum value recorded 

was 16.67% and the maximum value was 100%, with a range of 83.33. Overall, the results 

of the N-Gain analysis indicate that the implementation of Dream media is able to improve 

student learning outcomes in both small-scale and large-scale tests. It is concluded that 

the implementation of Dream media is effective in improving the implementation of deep 

learning in elementary school students. 
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3.5 Discussion 
The implementation of deep learning in elementary schools still faces several complex 

challenges. One major obstacle is teachers' uneven understanding of the concept of deep learning. 

The fundamental problem with implementing deep learning in elementary schools lies in the 

mismatch between the ideal concept of deep learning and the reality of practical application 

(Dolmans & Loyens, 2016). Conceptually, deep learning emphasizes meaningful understanding, 

critical thinking skills, reflection, and the connection of material to real life (Casolaro et al., 2023). 

In fact, some teachers are still focused on delivering material and achieving curriculum targets, so 

the learning process tends to emphasize memorization over strengthening conceptual 

understanding and critical reasoning. This situation results in less than optimal efforts to explore 

the deeper meaning of learning (Zuo et al., 2022). Furthermore, limited pedagogical competency 

also poses a challenge. In-depth learning requires teachers to design activities that encourage 

exploration, discussion, reflection, and contextual problem-solving (Putri et al., 2024). However, 

not all teachers are accustomed to using student-centered learning models such as problem-based 

or project-based learning. As a result, the learning process is still dominated by lectures and 

routine assignments, which don't provide enough space for students to think critically. 

Another issue relates to the characteristics of elementary school students, who are still at the 

concrete cognitive development stage. If in-depth learning isn't tailored to their developmental 

level, the material can feel too abstract and difficult to understand. Differences in literacy and 

numeracy skills among students also affect their readiness to participate in learning that requires 

analysis and reflection (Halomoan, 2026). On the other hand, time constraints and curriculum 

burdens often force teachers to focus more on completing material than on deepening concepts. 

The deep learning process requires sufficient time for discussion, exploration, and feedback, while 

the allocated class hours are relatively limited. Evaluation systems that are still oriented towards 

written tests also do not fully support the measurement of higher-order thinking skills that are 

characteristic of deep learning. Overall, implementing deep learning in elementary schools 

requires teacher preparedness, the support of an authentic assessment system, and a conducive 

learning environment (Lin & Nuha, 2023). Without such support, the learning objectives of 

building meaningful understanding and critical thinking skills in students will be difficult to 

achieve optimally. 

The development of learning media design begins with an analysis of student needs as the 

basis for the design. The main objective of developing this media is to increase the effectiveness 

of deep learning implementation by strengthening the critical thinking skills of elementary school 

students. In order for the media developed to optimally support deep learning, several criteria 

must be met, namely: (1) having a neat, attractive appearance and being well-made; (2) being in 

accordance with the learning objectives and materials; (3) being practical, flexible and durable; 

(4) considering student characteristics; and (5) adapting to the number of users or targets who 

will utilize it. In the design process, there are several stages that must be considered, including: 

(1) identifying learning needs and problems; (2) formulating objectives, competencies (KI), and 

basic competencies (KD); (3) adapting to learning needs; (4) analyzing the abilities and 

characteristics of students as media users; (5) compiling the media design; and (6) evaluating the 

implementation of the media in learning activities. 

The changing paradigm of 21st-century education emphasizes the importance of mastering 

and utilizing technology in the learning process. Technology integration is a form of adaptation to 

the demands of improving teacher competency. Teachers play a central role in determining and 

selecting appropriate technology-based learning media for use in the classroom, thus requiring 
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adequate technological capacity and literacy (Human-hendricks, 2023). Research conducted by 

Mhlongo et al. (2023) This demonstrates that the application of technology in learning can drive 

a transformation of the educational paradigm toward a more modern direction and support 

students in understanding concepts from simple to complex levels. Furthermore, Gligorea et al. 

(2023) explains that technology integration also enables personalization of learning experiences, 

increases student engagement in building knowledge, and contributes to improving overall 

educational outcomes and quality. 

The application of digital-based media in learning is an effort to utilize technology to improve 

the quality, effectiveness, and appeal of the learning process. Digital media encompasses various 

forms, such as instructional videos, interactive presentations, educational applications, learning 

management systems (LMS), and Articulate Storyline-based media and interactive multimedia. 

The use of these media aims to create a more contextual and engaging learning experience and 

encourage active student engagement (Setiana et al., 2021). In practice, implementing digital 

media begins with careful planning. Teachers need to adapt the media to the learning objectives, 

student characteristics, and the material to be taught (Attard & Holmes, 2022). Media was chosen 

not solely because it was technology-based, but because it was relevant and able to help students 

understand concepts more deeply. During the implementation phase, digital media was used to 

present material through a combination of text, images, audio, animation, and simulations, making 

learning more varied and less monotonous. 

Furthermore, digital media also plays a role in encouraging interactive, student-centered 

learning. Through online quizzes, virtual discussions, technology-based projects, or digital 

simulations, students can be actively involved in constructing knowledge (Nurmalisa et al., 2023). 

Teachers serve as facilitators, providing guidance, feedback, and ensuring that technology 

remains focused on achieving learning objectives. In addition to supporting material delivery, 

digital media also streamlines the evaluation process. Assessments can be automated or project-

based, allowing teachers to quickly and accurately obtain data on student learning outcomes. This 

data can be used for reflection and improvement of subsequent instruction. In general, the 

application of digital media in learning not only increases student motivation and interest in 

learning but also develops 21st-century skills such as digital literacy, critical thinking, creativity, 

and collaboration. However, its success depends heavily on teacher preparedness, the availability 

of infrastructure, and systematic planning to ensure that technology truly becomes a meaningful 

learning tool (Daryanes et al., 2023). 

Dream learning media is a digital technology-based media designed to support interactive 

learning processes. This media has undergone an effectiveness test phase in developing deep 

thinking skills (deep learning) in elementary school students. Based on the results of the testing 

phase involving 33 elementary school students, it was concluded that the media is classified as 

highly effective. This is evidenced by the results of the N-Gain test with a score of 81.96%. 

Furthermore, the N-Gain value in percentage form reached 81.96%, exceeding the limit of 76%, 

indicating that Dream media is effective in improving deep thinking skills in elementary school 

students. 

This finding is in line with research conducted by Demircioglu et al. (2023) which concluded 

that the Articulate Storyline-based Dream media was able to improve students' comprehensive 

comprehension skills. Thus, the effectiveness of Dream media reinforces the findings of previous 

research regarding the contribution of digital technology in developing in-depth skills. In the 

context of learning, teachers are required to continuously improve their capacity through the use 

of technology to support the achievement of learning outcomes. The technology in question 
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includes the use of various devices and software to optimize the learning process and outcomes. 

The use of technology not only changes the way students learn but also influences how teachers 

conduct evaluations, provide feedback, and build interactions in teaching and learning activities 

(Tuma, 2021). Technology-based interactions are considered more effective than purely verbal 

interactions, and technological advances even enable interactive learning in large groups more 

efficiently (Abdulrahaman et al., 2020). 

 

4. CONCLUSSION 

The Dream media was developed through a series of validity tests and trials, and was declared 

feasible and effective for use in developing elementary school students' deep thinking skills. The 

results of the t-test statistical test using SPSS showed a calculated t value of -7.228 with df = 32 

and a Sig. (2-tailed) value of 0.000. Because the significance value of 0.000 <0.05, it was concluded 

that there was a significant difference between students' pretest and posttest scores. The results 

of the effectiveness test using N-Gain showed a score of 0.81 which was higher than 0.7, so it was 

included in the high category. Meanwhile, the average N-Gain percentage of 81.96% which 

exceeded the 76% limit also indicated that the Dream media was effective in improving students' 

critical thinking skills. The results of the hypothesis test showed a significant increase in the 

average score. At the pretest stage, the average score was 66, after the application of the learning 

media, the number increased to 82. Thus, there was an increase in the average score indicating 

that the Dream learning media was significantly able to develop elementary school students' deep 

thinking skills. Student responses to the Dream learning media through questionnaire results 

indicated that the media was very well received by students, with an average score of 83%. The 

highest aspect was its ability to increase learning motivation by 90%. Meanwhile, teachers' 

responses indicated that the Dream learning media received a positive response of 90%. This 

means that the media is considered effective for both students and teachers in developing deep 

thinking skills. The theoretical implication of this research is that Dream media demonstrates that 

immersive learning can be more effective when supported by technology. This media helps 

students learn actively, think critically, and understand concepts, rather than simply memorizing. 

These findings also reinforce the fact that interactive digital media can increase student 

engagement and understanding. As for practical implications for teachers, Dream media facilitates 

the delivery of material in an engaging and interactive manner. Teachers can also act as 

facilitators, not just presenters. For students, learning becomes more enjoyable, easier to 

understand, and encourages critical thinking. 

 
ACKNOWLEDGEMENT 

Thank you to the Higher Education Research and Community Service Council (Diktilitbang) of the 

Muhammadiyah Central Leadership and the Institute for Research and Community Service (LPPM) 

of Muhammadiyah University of Purworejo for the support provided in the form of research 

funding. 

 

REFERENCES 

Abdulrahaman, M. D., Faruk, N., Oloyede, A. A., Surajudeen-Bakinde, N. T., Olawoyin, L. A., Mejabi, 
O. V., Imam-Fulani, Y. O., Fahm, A. O., & Azeez, A. L. (2020). Multimedia tools in the teaching 
and learning processes: A systematic review. Heliyon, 6(11). 
https://doi.org/10.1016/j.heliyon.2020.e05312 

Ahmed, B., Yaru, H., Rafiq, M., & Im, C. (2024). Escaping the Boredom Trap: Enhancing Usability 



  Cahyo Apri Setiaji, Dream: Digital Media…  543 

 

with 3D Games in Monotonous Subjects. IEEE Access, 12(December), 180361–180384. 
https://doi.org/10.1109/ACCESS.2024.3434673 

Akour, M., Sghaier, H. Al, & Qasem, O. Al. (2020). The effectiveness of using deep learning 
algorithms in predicting students achievements. Indonesian Journal of Electrical 
Engineering and Computer Science, 19(1), 388–394. 
https://doi.org/10.11591/ijeecs.v19.i1.pp388-394 

Al Khreshe, M. (2022). Teachers’ Perceptions of Promoting Student-Centred Learning 
Environment: An Exploratory Study of Teachers’ Behaviours in the Saudi EFL Context. 
Journal of Language and Education, 8(3), 23–39. 
https://doi.org/10.17323/jle.2022.11917 

Aningsih, Zulela, M. S., Neolaka, A., Iasha, V., & Setiawan, B. (2022). How is the Education Character 
Implemented? The Case Study in Indonesian Elementary School. Journal of Educational 
and Social Research, 12(1), 371–380. https://doi.org/10.36941/jesr-2022-0029 

Ansari, J. A. N., & Khan, N. A. (2020). Exploring the role of social media in collaborative learning 
the new domain of learning [Explorando el papel de las redes sociales en el aprendizaje 
colaborativo el nuevo dominio del aprendizaje]. Smart Learning Environments, 7(1), 1–16. 
https://n9.cl/nju00 

Attard, C., & Holmes, K. (2022). An exploration of teacher and student perceptions of blended 
learning in four secondary mathematics classrooms. Mathematics Education Research 
Journal, 34(4), 719–740. https://doi.org/10.1007/s13394-020-00359-2 

Baniata, L. H., Kang, S., Alsharaiah, M. A., & Baniata, M. H. (2024). Advanced Deep Learning Model 
for Predicting the Academic Performances of Students in Educational Institutions. Applied 
Sciences (Switzerland), 14(5). https://doi.org/10.3390/app14051963 

Casolaro, A., Capone, V., Iannuzzo, G., & Camastra, F. (2023). Deep learning for time series 
forecasting: Advances and open problems. Information, 14(11), 598. 
https://doi.org/10.3390/info14110598  

Daryanes, F., Darmadi, D., Fikri, K., Sayuti, I., Rusandi, M. A., & Situmorang, D. D. B. (2023). The 
development of articulate storyline interactive learning media based on case methods to 
train student’s problem-solving ability. Heliyon, 9(4), e15082. 
https://doi.org/10.1016/j.heliyon.2023.e15082 

Demircioglu, T., Karakus, M., & Ucar, S. (2023). Developing Students’ Critical Thinking Skills and 
Argumentation Abilities Through Augmented Reality–Based Argumentation Activities in 
Science Classes. In Science and Education (Vol. 32, Issue 4). Springer Netherlands. 
https://doi.org/10.1007/s11191-022-00369-5 

Diana, R. R., Chirzin, M., Bashori, K., Suud, F. M., & Khairunnisa, N. Z. (2021). Parental engagement 
on children character education: The influences of positive parenting and agreeableness 
mediated by religiosity. Cakrawala Pendidikan, 40(2), 428–444. 
https://doi.org/10.21831/cp.v40i2.39477 

Dolmans, D. H., Loyens, S. M., Marcq, H., & Gijbels, D. (2016). Deep and surface learning in problem-
based learning: a review of the literature. Advances in health sciences education, 21(5), 
1087-1112. https://doi.org/10.1007/s10459-015-9645-6 

Donnellan, J. (2021). [ Software Review ] Articulate Storyline 360. Computer Assisted Language 
Learning Electronic Journal (CALL-EJ), 22(3), 251–260. 
https://callej.org/index.php/journal/article/view/364 

Elharrouss, O., Akbari, Y., Almadeed, N., & Al-Maadeed, S. (2024). Backbones-review: Feature 
extractor networks for deep learning and deep reinforcement learning approaches in 
computer vision. Computer Science Review, 53. 
https://doi.org/10.1016/j.cosrev.2024.100645 

Falloon, G. (2020). From digital literacy to digital competence : the teacher digital competency 
( TDC ) framework. Educational Technology Research and Development, 68(5), 2449–2472. 
https://doi.org/10.1007/s11423-020-09767-4 

Fatima, S., Nusantari, E., Buhungo, T. J., Odja, A. H., & Yusuf, F. M. (2025). Development of Guided 
Inquiry Module using Canva Media to Enhance Critical Thinking and Motivation in 



 

544  |  IJECA (International Journal of Education and Curriculum Application) 

        Vol. 9, No. 2, August 2026, pp. 531-546  

Digestive System Learning. IJECA, 8(3), 405–420. 
https://doi.org/10.31764/ijeca.v8i3.36248 

Geng, S., Law, K. M. Y., & Niu, B. (2019). Investigating self-directed learning and technology 
readiness in blending learning environment. International Journal of Educational 
Technology in Higher Education, 16(1). https://doi.org/10.1186/s41239-019-0147-0 

Giang, N. T. H., Hai, P. T. T., Tu, N. T. T., & Tan, P. X. (2021). Exploring the readiness for digital 
transformation in a higher education institution towards industrial revolution 4.0. 
International Journal of Engineering Pedagogy, 11(2), 4–24. 
https://doi.org/10.3991/IJEP.V11I2.17515 

Gligorea, I., Cioca, M., Oancea, R., Gorski, A. T., Gorski, H., & Tudorache, P. (2023). Adaptive 
Learning Using Artificial Intelligence in e-Learning: A Literature Review. Education 
Sciences, 13(12). https://doi.org/10.3390/educsci13121216 

Halomoan, Hakiki, M., Putra, B. A. W., Hamid, M. A., Utami, R., Saputro, I. N., ... & Yassin, A. (2026). 
Deep Learning Methods Towards a Pedagogical Framework and Implementation Strategy: 
A Study of Information Technology Education Curriculum Development in Indonesia. 
Journal of Teaching and Learning, 20(1), 185-205. 
https://doi.org/10.22329/jtl.v20i1.9970 

Heliawati, L., Lidiawati, L., & Pursitasari, I. D. (2022). Articulate Storyline 3 multimedia based on 
gamification to improve critical thinking skills and self-regulated learning. International 
Journal of Evaluation and Research in Education, 11(3), 1435–1444. 
https://doi.org/10.11591/ijere.v11i3.22168 

Hernández-Blanco, A., Herrera-Flores, B., Tomás, D., & Navarro-Colorado, B. (2019). A Systematic 
Review of Deep Learning Approaches to Educational Data Mining. Complexity, 2019. 
https://doi.org/10.1155/2019/1306039 

Hillmayr, D., Ziernwald, L., Reinhold, F., Hofer, S. I., & Reiss, K. M. (2020). The potential of digital 
tools to enhance mathematics and science learning in secondary schools: A context-
specific meta-analysis. Computers and Education, 153(April), 103897. 
https://doi.org/10.1016/j.compedu.2020.103897 

Human-hendricks, N. E. (2023). Personalized Adaptive Learning Technologies Based on Machine 
Learning Techniques to Identify Learning Styles : A Systematic Literature Review. IEEE 
Access, 11(May), 48392–48409. https://doi.org/10.1109/ACCESS.2023.3276439 

Kamińska, D., Zwoliński, G., Laska-Leśniewicz, A., Raposo, R., Vairinhos, M., Pereira, E., Urem, F., 
Ljubić Hinić, M., Haamer, R. E., & Anbarjafari, G. (2023). Augmented Reality: Current and 
New Trends in Education. Electronics (Switzerland), 12(16), 1–32. 
https://doi.org/10.3390/electronics12163531 

Kuhail, M. A., Alturki, N., Alramlawi, S., & Alhejori, K. (2023). Interacting with educational chatbots: 
A systematic review. In Education and Information Technologies (Vol. 28, Issue 1). Springer 
US. https://doi.org/10.1007/s10639-022-11177-3 

Lin, C. H., & Nuha, U. (2023). Sentiment analysis of Indonesian datasets based on a hybrid deep - 
learning strategy. Journal of Big Data. https://doi.org/10.1186/s40537-023-00782-9 

Martha, A. S. D., Junus, K., Santoso, H. B., & Suhartanto, H. (2021). Assessing undergraduate 
students’ e-learning competencies: A case study of higher education context in Indonesia. 
Education Sciences, 11(4). https://doi.org/10.3390/educsci11040189 

Mhlanga, D., & Moloi, T. (2020). COVID-19 and the digital transformation of education: What are 
we learning on 4IR in South Africa?. Education sciences, 10(7), 180. 
https://doi.org/10.3390/educsci10070180 

Mhlongo, S., Mbatha, K., Ramatsetse, B., & Dlamini, R. (2023). Challenges, opportunities, and 
prospects of adopting and using smart digital technologies in learning environments: An 
iterative review. Heliyon, 9(6), e16348. https://doi.org/10.1016/j.heliyon.2023.e16348 

Mulyani, E. R., Suherdi, D., & Sundayana, W. (2020). Indonesia Islamic senior high school students’ 
English learning conceptions and strategies. Indonesian Journal of Applied Linguistics, 9(3), 
572–579. https://doi.org/10.17509/ijal.v9i3.23207 

Nurmalisa, Y., Sunyono, S., Yulianti, D., & Sinaga, R. M. (2023). An Integrative Review : Application 



  Cahyo Apri Setiaji, Dream: Digital Media…  545 

 

of Digital Learning Media to Developing Learning Styles Preference. 13(1). 
https://doi.org/10.18178/ijiet.2023.13.1.1795 

Oke, A., & Fernandes, F. A. P. (2020). Innovations in teaching and learning: Exploring the 
perceptions of the education sector on the 4th industrial revolution (4IR). Journal of Open 
Innovation: Technology, Market, and Complexity, 6(2), 31. 
https://doi.org/10.3390/JOITMC6020031 

Pate, R. R., Dowda, M., Dishman, R. K., Colabianchi, N., Saunders, R. P., & McIver, K. L. (2019). 
Change in Children’s Physical Activity: Predictors in the Transition From Elementary to 
Middle School. American Journal of Preventive Medicine, 56(3), e65–e73. 
https://doi.org/10.1016/j.amepre.2018.10.012 

Purba, A. (2024). Indonesian Teaching Materials in Competency-Based Universities Text 
Orientation; Research and Development at the University of Jambi through the Borg & Gall 
Model. Pakistan Journal of Life & Social Sciences, 22(2), 24355–24369. www.pjlss.edu.pk 

Putri, L. D., Girsang, E., Lister, I. N. E., Kung, H. T., Kadir, E. A., & Rosa, S. L. (2024). Public health 
implications for effective community interventions based on hospital patient data analysis 
using deep learning technology in indonesia. Information, 15(1), 41. 
https://doi.org/10.3390/info15010041 

Randal, A. (2021). The ideal versus the real: Revisiting the history of virtual machines and 
containers. ACM Computing Surveys, 53(1), 1–31. https://doi.org/10.1145/3365199 

Ratnaningsih, N., Husain, S. K. S., Patmawati, H., Sukirwan, S., Hidayat, E., & Romdiani, N. S. (2024). 
Articulate Storyline 3 Based Interactive Media To Explore Mathematical Communication 
Ability: Development and Implementation. Journal of Engineering Science and Technology, 
19(5), 1811–1830. 
https://jestec.taylors.edu.my/Vol%2019%20Issue%205%20October%202024/19_5_14
.pdf 

Rawashdeh, A. Z. Al, Mohammed, E. Y., Arab, A. R. Al, Alara, M., & Al-Rawashdeh, B. (2021). 
Advantages and disadvantages of using E-learning in university education. Electronic 
Journal of E-Learning, 19(2), 107–117. https://academic-
publishing.org/index.php/ejel/article/view/2168 

Reiser, B. J., Novak, M., McGill, T. A. W., & Penuel, W. R. (2021). Storyline Units: An Instructional 
Model to Support Coherence from the Students’ Perspective. Journal of Science Teacher 
Education, 32(7), 805–829. https://doi.org/10.1080/1046560X.2021.1884784 

Sakti, S. A., Endraswara, S., & Rohman, A. (2024). Revitalizing local wisdom within character 
education through ethnopedagogy apporach: A case study on a preschool in Yogyakarta. 
Heliyon, 10(10), e31370. https://doi.org/10.1016/j.heliyon.2024.e31370 

Seo, K., Tang, J., Roll, I., Fels, S., & Yoon, D. (2021). The impact of artificial intelligence on learner–
instructor interaction in online learning. International Journal of Educational Technology 
in Higher Education, 18(1). https://doi.org/10.1186/s41239-021-00292-9 

Setiana, D. S., Purwoko, R. Y., & Sugiman. (2021). The application of mathematics learning model 
to stimulate mathematical critical thinking skills of senior high school students. European 
Journal of Educational Research, 10(1), 509–523. https://doi.org/10.12973/EU-
JER.10.1.509 

Sugiyono. (2010). Metode Penelitian Kuantitatif Kualitatif Dan R&D. 
Suri, D., & Chandra, D. (2021). Teacher’s strategy for implementing multiculturalism education 

based on local cultural values and character building for early childhood education. 
Journal of Ethnic and Cultural Studies, 8(4), 271–285. 
https://doi.org/10.29333/ejecs/937 

Tohri, A., Rasyad, A., Sururuddin, M., & Istiqlal, L. M. (2022). The urgency of Sasak local wisdom-
based character education for elementary school in East Lombok, Indonesia. International 
Journal of Evaluation and Research in Education, 11(1), 333–344. 
https://doi.org/10.11591/ijere.v11i1.21869 

Tsai, S. C., Chen, C. H., Shiao, Y. T., Ciou, J. S., & Wu, T. N. (2020). Precision education with statistical 
learning and deep learning: a case study in Taiwan. International Journal of Educational 



 

546  |  IJECA (International Journal of Education and Curriculum Application) 

        Vol. 9, No. 2, August 2026, pp. 531-546  

Technology in Higher Education, 17(1). https://doi.org/10.1186/s41239-020-00186-2 
Tuma, F. (2021). The use of educational technology for interactive teaching in lectures. Annals of 

Medicine and Surgery, 62(January), 231–235. 
https://doi.org/10.1016/j.amsu.2021.01.051 

Vinayakumar, R., Alazab, M., Soman, K. P., Poornachandran, P., Al-Nemrat, A., & Venkatraman, S. 
(2019). Deep Learning Approach for Intelligent Intrusion Detection System. IEEE Access, 
7, 41525–41550. https://doi.org/10.1109/ACCESS.2019.2895334 

Wang, Z., & Tang, K. (2020). Combating COVID-19: health equity matters. Nature Medicine, 26(4), 
458. https://doi.org/10.1038/s41591-020-0823-6 

Zuo, C., Qian, J., Feng, S., Yin, W., Qian, K., & Chen, Q. (2022). Deep learning in optical metrology : a 
review. Springer US. https://doi.org/10.1038/s41377-022-00714-x 

 


