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A. INTRODUCTION

Critical thinking skills including analysis, evaluation, conclusion making, and evidence based
decision making are fundamental competencies in the 21st century education era (Aktoprak &
Hursen, 2022; Hafeez, 2021). At the elementary school level, these abilities are essential for
shaping scientific mindsets, strengthening science literacy, and fostering deep conceptual
understanding (Aiman et al., 2020; Osterhaus et al., 2017). However, in practice, developing
critical thinking skills still faces various challenges in science learning, such as limited media,
inadequate teacher training, and poor technology integration. Therefore, in depth empirical
studies are needed to assess the effectiveness of interactive learning media in fostering students’
critical thinking skills in a more optimal and contextual manner (Kadbey et al, 2015; A.
Ramadhani, 2025)

Findings in the field show that many students have difficulty understanding science material
thoroughly. The dominant learning method focuses on memorization and one way lectures
making students passive and have difficulty associating concepts with real phenomena around
them (Akram et al, 2022)(Akram et al., 2022)(Gazit et al., 2005)(Nasution & Dea, 2025)(S.
Ramadhani & Maulana, 2019). This situation is further supported by evidence indicating that
incorporating interactive multimedia into elementary education contributes to the enhancement.
Moreover, the availability of sufficient digital media is recognized as a pressing requirement for
fostering scientific literacy at the primary (Mardiana et al., 2020)

One of the main factors contributing to the low quality of learning is the lack of innovation.
Reliance on traditional learning models that are one way, monotonous, and less interactive tends
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to position students as passive recipients of information. This situation does not provide
adequate space for students to engage in reflective, exploratory thinking processes, or to directly
test concepts through meaningful learning experiences. As a result, students' potential to develop
analytical, creative, is hampered. In the context of education, which demands higher-order
thinking skills and digital literacy, innovative and technology-based learning approaches are
crucial for creating a dynamic, participatory, and transformative learning environment (Bali et
al, 2020)(Kozanitis & Nenciovici, 2023)(Yasa et al., 2023). Lebih jauh lagi, integrasi media
interaktif digital memberikan dampak yang signifikan (Arni et al., 2024)(Saputra et al., 2025).
Therefore, the development of innovative and interactive learning media is an important strategy
to support the strengthening of critical thinking skills.

Several previous studies have shown a positive contribution to the use of interactive digital
media in improving the quality of IPAS learning in elementary schools. Research by (Mukni’ah et
al, 2025) found that the use of Educaplay in science learning is able to improve students’
reasoning skills and concept understanding through structured game-based activities.
Furthermore, (Nur’aeni et al., 2025) Educaplay can increase learning motivation and activate
high-level thinking processes through interactive quizzes and problem-solving-based exercises
On the other hand, research by (Chen et al., 2025) shows that deep learning algorithms are
effectively used to analyze students' learning patterns and automatically provide
recommendations for additional materials, although their application in the context of
elementary school science learning is still very limited. Another study by (Lu et al., 2023) also
confirms that interactive multimedia integration can improve students' critical thinking skills, but
has not yet combined it with artificial intelligence for personalization of learning. The findings
show that studies on Educaplay have reviewed many aspects of interactivity and motivation,
while research on deep learning emphasizes learning data analysis, so the opportunity to
integrate the two in the context of elementary school science learning is still wide open.

The approach used combines the Educaplay digital platform with a deep learning method
that is oriented towards adapting students' learning patterns. Through this synergy, learning on
material on the change in the form of substances not only becomes more interactive and
interesting, but also more responsive to individual learning needs. In contrast to the use of digital
media which generally only emphasizes increased learning motivation, this approach allows the
system to adjust the level of difficulty, provide personalized, reflectively and information based.
Thus, the learning process becomes more adaptive, meaningful, and supports to deeper
conceptual understanding at the elementary school level.

The gamebased learning approach through digital platforms such as Educaplay has proven
to be effective because it combines educational and entertainment elements through quizzes,
quizzes, and logic games that are appropriate to the teaching material, so that students are
actively involved and at the same time practice critical thinking skills (Nadilah et al,
2025)(Nurhayati et al., 2025). With the support of deep learning methods, the system can also
analyze students' learning patterns, adjust difficulty levels, provide personalized feedback, and
recommend additional materials as needed, making learning more adaptive, reflective, and data
driven to develop critical, creative, reflective thinking skills at the primary education level (Feri
et al,, 2025). This combination provides an interactive and engaging learning experience that is
both effective.

Empirical evidence supports the effectiveness of using this platform. The use of Educaplay
has been shown to increase students' motivation, engagement, and understanding, while
strengthening their critical thinking skills. Its application to the material of changes in the form
of substances allows students to reason logically, draw conclusions, and make information based
decisions, so that the understanding of concepts becomes more real and relevant to daily life (Lu
etal, 2023)(Ningrum et al., 2025). Therefore, this media integration classroom engagement, and
fosters critical thinking in students at the sixth grade level.

Previous studies have focused more on the effects of Educaplay on learning motivation and
engagement, but have not in-depth assessed how this medium can be combined with deep
learning approaches to analyze students' learning patterns and provide quantitative

Impactful Education: Integrating Technology, and Ecotheological Values For a Sustainable =~ 1293
Future



personalization. On the other hand, research on deep learning in elementary education generally
focuses on image recognition, object classification, or prediction systems, but has not been
directed at improving conceptual understanding and critical thinking on the topic of substance
form change. Therefore, the combination of Educaplay and deep learning is important because it
provides interactivity and game-based activities that encourage active engagement, while deep
learning ensures that the system can adjust the level of difficulty, provide learning
recommendations, and reinforce an in-depth understanding of concepts that have not been
explored in much of the previous research. Based on these gaps, this study aims to analyze the
effectiveness of the integration of Educaplay and deep learning in improving the critical thinking
skills of elementary school students on substance form change materials.

By considering these various studies, The integration of Educaplay as an interactive learning
medium on substance change materials is the right strategy. This interactive learning media can
increase student motivation and active participation, while strengthening their conceptual
understanding and analytical skills. With characteristics that support active and reflective
learning, this media aligns with the demands of 21st century education, which emphasizes
mastery of critical, creative, collaborative, and communicative thinking skills.

B. METHODS

This study employed a quantitative framework utilizing an experimental methodology.
The selected approach was deemed suitable for examining the impact of integrating Educaplay
media with a Deep Learning strategy on the dependent variables. To facilitate this investigation,
a Quasi Experimental Control Group Design was implemented, enabling a systematic comparison
between the experimental and control groups both prior to and following the intervention. The
location of the research was conducted at MI Mambaul Ulum Dagan Lamongan. The population in
this study includes all grade VI students divided into two classes. The research sample was
determined using the cluster sampling technique, where one class was selected as an
experimental class that received learning using Educaplay media, while the other class acted as a
control class that followed learning using conventional methods. Through the design, the
effectiveness of the use of learning media can be analyzed in a structured manner to assess its
influence on students’ critical thinking skills.

This study involves two main variables, namely the free variable in the form of the
application of the Eduplay educational game in IPAS material changes in the form of objects and
the bound variable in the form of students' critical thinking skills. The measurement of critical
thinking ability is carried out using instruments developed based on five main indicators adapted
from the Ennis framework of thinking which include the ability to give simple explanations, build
basic skills, draw conclusions, convey further explanations, and design strategies and tactics.

The research data was obtained through several data collection methods designed to
produce comprehensive and in-depth findings. The primary technique used was a critical
thinking skills test, which was administered in two stages: a pretest and a posttest, to measure
changes in student abilities before and after the learning intervention. The test questions used
were multiple-choice questions, and a validity test was carried out to the experts and a reliability
test was carried out with Cronbach’s Alpha 0.6 (Govindasamy et al., 2024). To strengthen the test
results, direct observations of student engagement during the learning process were conducted,
providing a contextual overview of classroom dynamics. Furthermore, interviews were used to
explore students' and teachers' perceptions and experiences regarding the learning process,
while documentation was utilized to collect relevant supporting data, such as learning tools and
student work results.

The pretest and posttest data were examined using parametric statistical techniques to
evaluate the research hypothesis. Before conducting the hypothesis test, prerequisite analyses
were performed to confirm that the data met the required statistical assumptions. Shapiro test
used to test data were normally distributed, while the Levene test was applied to assess the
uniformity of variance between groups, as a prerequisite for further statistical analysis. These
tests ensured that the dataset followed a normal distribution and had equal variance, as indicated

Proceeding of International Conference on Islamic Education (ICIED) 1294



by a significance value (Sig.) greater than 0.05. When these assumptions were fulfilled, an
Independent Samples t-test was carried out to identify any significant differences in critical
thinking abilities between the experimental group, which engaged in learning through Eduplay
media, and the control group, which used traditional teaching methods. The complete data
analysis process is depicted in Figure 1.

N
DY * Collecting pretest and posttest data in the control and experimental classes
collection )
\
* Ensure that the data obtained is normally distributed by conducting the Shapiro
) Wilk normality test.
Normality )
Test
~
* Ensure that the data obtained is homogeneous by conducting the Levene
Statistic test.
Homogen- )
ity Tes
\
* Conduct an Independent Sample T-Test to test the hypothesis test
Hypothe- )
is testin
~
. | * Analyze the results and draw conclusions from the data obtained
Conclusi-
on J

Figure 1. Statistical Data Analysis Process

C. RESULT & DISCUSSION
Result

The Educaplay media was designed based on the material on changes in state of matter in
science lessons, with the aim of supporting conceptual understanding in a visual, interactive, and
accessible way for students. Through its engaging display and responsive features, this media
helps students connect abstract concepts with concrete representations, making the learning
process more meaningful and enjoyable. This media is flexible because it can be used both
individually and in classical learning, and has a smart interface that is easy to operate by both
students and teachers. This convenience allows students to be actively involved in the learning
process, not only as recipients of information, but also as subjects who explore and construct
knowledge independently. The variety of educational games offered such as quizzes, crosswords,
and picture matching are a unique attraction that can increase student interest and motivation in
learning. Thus, Educaplay functions not only as an open tool, but also as a medium that
encourages students' cognitive and affective involvement in science learning. The appearance of
the Educaplay media used in this study can be seen in Figure 2.

Impactful Education: Integrating Technology, and Ecotheological Values For a Sustainable = 1295
Future



e

Perubahan Wujud Benda
mE Quiz

Figure 2. Educaplay Quiz Mode Question Display

In addition to quizzes, Educaplay offers a variety of other educational games that allow for
flexible and contextual question integration. Features like crossword puzzles, concept matching,
and other interactive games provide teachers with the opportunity to plan engaging and
meaningful learning activities. Within the context of critical thinking-based learning, Educaplay
accommodates questions designed around higher-order thinking syntax, such as analyzing,
listening, and drawing conclusions. Thus, games serve not only as a means of entertainment but
also as a strategic platform for honing students' reflective and logistical thinking skills without
neglecting the academic essence of each question. The other options presented in the Educaplay
media are presented in Figure 3.
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Figure 3. Menu New Game Educaplay

This study to evaluate Educaplay combined with the Deep Learning approach in improving
the thinking skills of sixth-grade students at MI Mambaul Ulum Dagan Lamongan on the topic of
changes in the state of matter in science learning. This approach encourages students to build
understanding actively, reflectively, and contextually, while simultaneously honing higher-order
thinking skills. The research design used was Quasi Experimen Control Group Design, this study
involved 44 students who were divided into a control class consisting of 22 students with
conventional learning, the experimental class consisted of 22 students with learning using
Educaplay. The questions used in this study have gone through an expert judgment process by
competent experts in their fields. Based on the results of the evaluation which included aspects
of material suitability, construction, and language, the experts stated that all question items met
the validity criteria and were declared suitable for use as a research instrument with a score of
82%. Meanwhile, the results of Alpa Cronbach's calculations are presented in table 1.
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Table 1. Reliability Statistics

N of
Cronbach's Alpha Items
.630 10

So based on the reliability calculation value of the question showing a value of 0.630 which
means it is greater than 0.6, it can be interpreted that the question is reliable and can be used.
The research process was carried out in three main stages: pretest to measure initial ability,
followed by treatment, and ended with a posttest to assess the impact of the intervention. The
measuring instrument used is a test instrument developed based on the critical thinking indicator
from Ennis(Ennis, 1991). Quantitative data in the form of a comparison of the average pretest and
posttest scores from the two classes is presented in detail in Table 2.

Table 2. Average Pretest and Posttest Scores of Critical Thinking Ability

Class Pretest Posttest Increased
Control 57 61 04
Experiment 55 83 28

The data in Table 2, both the experimental and control shows an improve in their scores
after the learning activities. However, the experimental group, which used Educaplay media
integrated with a Deep Learning approach, demonstrated a more substantial increase in average
critical thinking scores than the control group that engaged in traditional learning. This indicates
that the combination of Educaplay media and the Deep Learning approach effectively supports
students in developing higher order thinking skills. Prior to conducting the hypothesis test, the
outcomes of the normality test are presented in Table 3.

Table 3. Normality Test Results of Posttest Data

Class Sig. Conclusion
Control 0.095 Normal
Experiment 0.113 Normal

The homogeneity test reinforces the assumption that the variance of these two classes is
homogeneous, shown in Table 4.

Table 4. Results of the Posttest Data Homogeneity Test
Levene Statistic dfl df2 Sig. Conclusion
0.938 1 42 0.338 Homogeneous

Based on the results of the normality and homogeneity tests, it was confirmed that the data
were both normally distributed and homogeneous, indicating that the prerequisite conditions
were satisfied. The next step was to perform a hypothesis test to determine whether there was a
significant difference between the control and experimental groups. An Independent Samples t-
test was employed to compare the mean scores of the two independent groups. This analysis
aimed to examine whether the implementation of Educaplay media combined with a Deep
Learning approach in teaching science concepts related to changes in the form of objects had a
significant influence on students’ critical thinking abilities. The obtained t-value and significance
level served as indicators to assess whether the difference in posttest scores between the two
groups was statistically meaningful, thereby supporting conclusions about the effectiveness of
the learning intervention. The complete t-test results are displayed in Table 5.

Table 5. T-test results of posttest data
F Sig. t df Sig. (2-tailed)
0.938 0.338 7.053 42 0.000

The results of the Independent Samples t-test revealed a significant difference between the
experimental group that utilized Educaplay media with a Deep Learning approach and the control
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group that engaged in conventional instruction. As presented in Table 4, the analysis of the
posttest data produced an F-value of 0.938 with a significance level (Sig.) of 0.338. Since this value
exceeds 0.05, it indicates that the data possess homogeneous variance, thereby meeting the
assumption of equal variances. Furthermore, the t-test results showed a t-value of 7.053 with 42
degrees of freedom (df) and a significance value (Sig. 2-tailed) of 0.000. Because this significance
level is below 0.05, it confirms that there is a statistically significant difference between the two
groups in the posttest scores. Therefore, it can be inferred that the treatment applied in this
research had a meaningful impact on enhancing students’ learning outcomes, suggesting that the
implemented media or intervention effectively improved learning achievement after the
treatment.

Discussion

The findings of this study indicate that the use of Educaplay media combined with a Deep
Learning approach has a significant positive impact on improving students’ critical thinking skills.
Through interactivity and reflective learning strategies, students are encouraged to analyze
information more deeply and develop contextual understanding. The results of the Independent
Samples t-test revealed a significance value of 0.000 (< 0.05), demonstrating a statistically
significant difference in posttest outcomes between the experimental. This statement confirms
that learning supported by Educaplay media is more effective in developing students' critical
thinking skills than conventional methods. The interactivity and educational game-based design
encourage students to analyze, reflect, and connect concepts independently, creating a more. The
results also reinforce the theoretical foundation of this study, emphasizing that nurturing critical
thinking from the primary school level students with the higher-order thinking demanded 21st
century education (Cavus et al.,, 2025)

Educaplay media allows students to actively learn through interactive activities such as
quizzes, puzzles, educational games, and problem based exercises. The activity encourages
students to think analytically, solve problems, and evaluate their own answers, which are
important indicators in critical thinking as stated by (Ennis, 1991). This process not only
strengthens conceptual understanding, but also fosters the ability to assess the correctness of
information and make evidence based decisions. This finding corroborates earlier studies
demonstrating not only exerts impact skills but also nurtures learners’ capacity to analyze,
evaluate, and draw reasoned conclusions (Mao et al,, 2021). These findings indicate that media
such as Educaplay has a powerful potential in improving higher level thinking skills, including
analysis, evaluation, and logical inference. In this context, Educaplay plays a role not only as an
educational entertainment medium, but as a gradual thinking tool that helps students internalize
concepts through analytical and reflective thinking processes.

When combined with the Deep Learning approach, learning not only focuses on mastering
the material on the surface learning, but also emphasizes deep understanding, the connection
between concepts, and the application of knowledge in new contexts. This is in line with the
findings that deep learning encompasses two main aspects: meaningful learning and knowledge
transfer to new situations(Pan et al.,, 2023). In practice, students with this approach not only
memorize, but also connect new ideas with previous knowledge, criticize assumptions, and
actively build understanding so that the learning process becomes more meaningful and
immersive(Chukwuemeka & Garba, 2024). Thus, the integration of learning media based on a
deep learning approach contributes significantly to creating a more holistic and transformative
learning process. Through learning experiences that emphasize elaboration, reflection, and
connections between concepts, students not only passively absorb information but actively
construct meaningful and contextual understanding. They are trained to become reflective
learners capable of evaluating their own thinking processes and adapting to the challenges and
dynamics of ever-evolving knowledge. The role of students shifts from mere recipients of material
to empowered subjects in the knowledge construction process, in line with educational demands
that emphasize independent learning, digital literacy, and higher-order thinking skills.

This study’s findings are consistent with those of (Bal & Oztiirk, 2025) who demonstrated
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that employing a deep learning based instructional model enhances learners’ critical thinking
abilities by fostering elaboration and reflective thinking. In addition, the results of (Sudarmono
et al,, 2025) research also support that interactive digital media is able to strengthen students’
learning motivation and analytical skills. This statement reinforces the view that intrinsic
motivation fostered through a game based learning approach plays a strategic role as a catalyst
in developing reflective and highly reasoned thinking processes. When students are actively and
emotionally engaged in fun and challenging learning activities, such as those facilitated by
Educaplay, they tend to demonstrate improvements in their ability to critically process
information, build connections between concepts, and reflect on their understanding
independently. The use of Educaplay not only enriches the learning experience through engaging
interactivity and visualizations, but also encourages the construction of more meaningful and
contextual knowledge, in line with 21st century learning principles that emphasize active
engagement, problem solving, and digital literacy.

Educaplay media provides opportunities for the application of differentiated learning that
is able to accommodate a variety of learners' learning styles, both visual, auditory, and kinesthetic.
According to (Goyibova et al., 2025), this kind of approach is effective in reaching students with
different backgrounds of initial abilities. Through the automatic evaluation feature and repeated
self study opportunities, students can adjust their learning process according to their own pace
without pressure, so thatlearning outcomes improve more evenly. From a theoretical perspective,
these findings reinforce Vygotsky's constructivist view that emphasizes the importance of social
interaction and scaffolding in the learning process. The collaborative use of Educaplay through
group discussion activities or team based assignments is able to create an optimal proximal
development zone for students.

Practically, the use of Educaplay provides high flexibility in the design and
implementation of learning activities. Educators can easily design, customize, and share materials
with learners without having to rely on complicated hardware or software. This condition makes
the learning process more efficient and economical, especially for elementary schools that have
limited facilities. Thus, this discussion emphasizes such as Educaplay in Indonesian learning is a
strategic step to improve learning outcomes, foster student motivation, and strengthen mastery
of 21st century skills.

From a pedagogical perspective, the application of Deep Learning based Educaplay media
has important implications for learning practices in schools. The deep learning approach in
learning aims to foster critical thinking skills, create meaningful new knowledge, and understand
the relationship between concepts(Kova¢ et al, 2025). This process requires the active
involvement of students so that learning takes place in depth and meaning. Through interactive
media such as Educaplay, these three aspects can be applied effectively in learning material on
changes in the form of objects. For example, when students learn the process of melting or
evaporating through quiz games or visual simulations in Educaplay, they can connect new
knowledge with everyday experiences, making learning more meaningful and helping to build
deeper conceptual understanding.

Furthermore, mindful learning emphasizes the importance of students' awareness of the
thinking process, feelings, and learning environment. In the context of learning using Educaplay,
students can be actively engaged through reflective activities such as answering situation based
questions or analyzing changes in the form of objects in real life scenarios. Thus, students not only
understand concepts cognitively, but also develop social, emotional, and physical sensitivity to
the scientific phenomena around them. Meanwhile, joyful learning plays a role in creating a fun
and challenging learning atmosphere. The use of Educaplay media allows teachers to arrange
interactive activities such as puzzles, image matching, or simulations of changes in the shape of
objects that attract students' attention. This positive and encouraging learning environment
fosters curiosity, increases motivation, and strengthens students' involvement in understanding
science concepts in depth. With a feeling of pleasure and enthusiasm, students are more likely to
internalize the concept of melting, evaporating, or condensing without feeling burdened by the
learning process.
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Overall, the use of Educaplay media combined with a deep learning approach aims to
create a learning experience that is not only interactive, but also meaningful and transformative.
Through a learning design that emphasizes elaboration, reflection, and connectivity between
concepts, students are encouraged to build deep conceptual understanding and not simply
memorize information. This media is also designed to stimulate, evaluating, constructing based
arguments, which are crucial in addressing the complexity of scientific issues. Moreover, this
approach helps students connect scientific knowledge to real-life contexts, enabling them to see
the relevance of the material learned to the social, cultural, and technological environments
around them. Thus, Educaplay acts as a 21st-century learning facilitator that supports the
development of comprehensive scientific literacy. Through meaningful learning, mindful learning,
and joyful learning, students not only understand the concept of changing the form of objects
scientifically, but also are able to think critically, creatively, and reflectively. Thus, the use of
Educaplay is a strategic means to grow a generation that is adaptive to the challenges of the 21st
century and has the character of lifelong learners.

Teachers play a strategic role in integrating digital technology as part of active learning
strategies oriented toward. Through an exploratory reflective approach, students are not only
encouraged to understand concepts in depth but also trained to ask critical questions, evaluate
information, and make decisions based on structured, logical reasoning. Digital technology, when
used appropriately, can expand the learning space to be more dynamic and contextual, enabling
students to interact with the material independently and collaboratively. Thus, the learning
process shifts from simply memorizing or copying information to experiences that encourage
knowledge construction, problem solving, and the strengthening of relevant critical thinking
literacy. Students are really invited to understand what they are learning and discover its
meaning for themselves through the experiences they have (Eshuis et al., 2022).

More broadly, also contribute to the development of 21st century learning innovations,
where the use of technology and deep cognitive approaches are the main foundations in shaping
a generation of critical, creative, and adaptive learners to change. The implementation of
Educaplay with a Deep Learning approach can be used as an alternative to innovative learning
strategies that not only improve learning outcomes, and foster critical and reflective thinking
students’.

D. CONCLUSION

The use of Educaplay media with a Deep Learning approach in the learning process in the
classroom can be used as a means to evaluate students in improving students' critical thinking
skills on material changes in the form of objects and it is proven that the average score of students
has increased from 55 to 83. In addition, based on calculations using the Sample t-test, a sig value
0f 0.000 < 0.05 was obtained, which means that there is an influence of the use of Educplay media
with a Deep Learning approach on students' critical thinking skills. The existence of Educaplay
media can also be used as a medium to train students to be able to apply digital literacy. Because
the questions given in it have time so that students also practice reading quickly and interpreting
what is meant by the questions. The existence of this research is expected to contribute to the
world of education, especially in the use of digital learning media that is integrated with the Deep
Learning approach that can create learning that is full of awareness, meaning, and fun. This
research must have shortcomings, so that readers and researchers can develop Educaplay media
not only with a Deep Learning approach and only on material on changing the form of objects, but
can be done on other things. In addition, the use of Educaplay media can also be used not only to
measure students' critical thinking skills, but can also be used for numeracy or other things.
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