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ABSTRACT

This study aims to analyze the implementation of differentiated instruction integrated with Assemblr
Edu media to enhance student learning outcomes in IPAS (Integrated Science and Social Studies). The
issue addressed is the limited accommodation of students' diverse abilities and learning styles, which
leads to suboptimal achievement. Differentiated instruction is considered an adaptive pedagogical
approach, and the use of Assemblr Edu is expected to support its innovative application. This
Classroom Action Research (CAR) employed the Kemmis and McTaggart spiral model, conducted in
two cycles involving 30 fourth-grade students at UPTD SDN 1 Weru. Data were collected through
learning outcome tests, observation sheets, and documentation. Quantitative data were analyzed by
calculating average scores and classical completeness percentages, while qualitative data were
analyzed descriptively. The results show a significant improvement in student learning outcomes. The
average score increased from 52 (pre-cycle) to 63 in Cycle | and 73 in Cycle Il. Classical completeness
improved from 26.67% in the pre-cycle to 40% in Cycle | and 83.33% in Cycle ll, surpassing the success
indicator of 75%. Observations also revealed increased student engagement and more effective
teacher facilitation tailored to student needs. In conclusion, implementing differentiated instruction
supported by Assemblr Edu effectively enhances learning outcomes by addressing diverse learning
needs and fostering interactive learning. It is recommended that teachers adopt pedagogical
strategies aligned with student characteristics and leverage educational technology to optimize
learning goals.
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INTRODUCTION

Education plays a very strategic role in producing a generation that is intelligent, has good
attitudes and behaviors, and is highly competitive in facing global challenges. Education
is an essential process that plays a role in transferring and enriching knowledge, skills, and
positive behaviors from one generation to the next through various approaches, such as
teaching, training, and research [1]. Through education, individuals acquire provisions
such as knowledge and skills, as well as the strengthening of moral and social values that
form the foundation for national development [2].

Furthermore, the urgency of this educational role is emphasized in the laws and
regulations that serve as the basis for the implementation of the national education system.
One of these is stated in Article 3 of Law of the Republic of Indonesia Number 20 of 2023
concerning the National Education System, which states that the goal of national education
is to develop the potential and shape the personality of students so that they become
people who believe in and fear God Almighty, have noble morals, are physically and
mentally healthy, intelligent, innovative, creative, independent, and responsible [3]. In
addition, education also plays a role in creating democratic and law-abiding citizens, as
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well as building a civilized, intelligent, and dignified national life.

In an effort to realize national education goals, the Indonesian government continues
to promote the transformation of the education system through the implementation of the
Independent Curriculum [4]. This curriculum offers flexible learning, focuses on essential
materials, and emphasizes student character development [5]. Furthermore, the
Independent Curriculum emphasizes the importance of student-centered, contextual
learning that is responsive to the needs and challenges of the times. It is also designed to
accommodate the diverse characteristics of students, including differences in how they
acquire information, develop ideas, and express their understanding of the material [6]. In
line with this, students are required to become independent learners who are able to
acquire knowledge from various sources, both formal and informal [7]. Therefore,
differentiated learning is a very relevant approach to implement, because it is able to adapt
the learning process to the needs, readiness, and abilities of individual students [8].

Differentiated learning has the view that each student has diverse characteristics,
both in terms of interests, cultural background, growing environment, and social and
economic conditions [9]. This approach is also based on the awareness that students have
diverse characteristics, both in terms of learning styles, speed in absorbing material, and
individual interest in the lesson [10]. These differences cause each student's learning needs
to be unique and cannot be generalized [11]. This concept was first developed by Carol
Ann Tomlinson, who stated that differentiated learning is a learning strategy that
accommodates, serves, and acknowledges differences in students' readiness, interests, and
learning preferences [12]. This is reinforced by Tomlinson, who emphasized that
differentiated learning is a conscious effort to adapt the learning process in the classroom
to meet individual learning needs [13]. In other words, teachers need to provide learning
services that take into account the characteristics and potential of each individual [14]. As
a result, the learning process becomes more meaningful, relevant, and effective for each
student.

On the other hand, the rapid development of digital technology presents strategic
opportunities for the education sector to grow. One such opportunity is the use of digital
technology to support the implementation of differentiated learning, particularly through
the use of digital-based interactive media [15]. Teachers can now utilize various forms of
media, such as videos, simulations, and even augmented reality (AR) technology, to adapt
learning strategies to the diverse needs and learning styles of students [16]. In this context,
the use of virtual media plays an important role in making the presentation of material
more interesting while providing additional information that enriches students'
understanding [17]. Thus, learning media must be designed to adapt to the conditions,
interests, and learning styles of 21st-century students [18]. One relevant and applicable AR
medium is Assemblr Edu, an application that allows the integration of virtual elements
into the real world in three-dimensional (3D) visuals [19], thus creating a contextual and
interactive learning experience. Furthermore, the visual design in AR applications has
been proven to trigger students' interest in learning and encourage their active
involvement in the learning process [20]. Fakhrudin's research results also show that the
use of AR has a positive impact on improving student learning outcomes, especially in
science subjects from a cognitive aspect [21]. Thus, utilizing Assemblr Edu as an innovative
learning medium can be an effective strategy in supporting the optimal achievement of
learning objectives.

However, on the ground, this transformation has not yet been fully implemented at
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the elementary school level. Much of the learning process remains conventional, one-way,
and involves minimal use of technology and interactive media. As a result, students
struggle to understand the material, particularly in Natural and Social Sciences (IPAS),
which require reasoning and understanding of abstract concepts.

One concrete example was found at the UPTD SDN 1 Weru Lor, specifically in the
IVC class. Based on observations and interviews with the class teacher, it was discovered
that science learning was still monotonous and not supported by varied learning media.
Preliminary data showed that only 8 out of 30 students (26.67 %) achieved scores above the
Learning Objective Achievement Criteria (KKTP), while the other 22 students (73.3%) had
not achieved completeness. This fact shows that the majority of students have not
optimally understood the material.

Based on these challenges, learning strategies are needed that are responsive to the
diverse characteristics of students and can utilize technology optimally. Differentiated
learning is a relevant solution because it can be tailored to students' needs, interests, and
readiness. In fact, this approach has been proven to improve learning outcomes across
various subjects.[8]To support its effectiveness, the use of digital media such as Assemblr
Edu is considered potential in creating more interactive and engaging learning. Therefore,
this study examines the application of differentiated learning assisted by Assemblr Edu
media to improve student learning outcomes in science subjects.

MATERIAL AND METHODS

This research was conducted for three weeks in May 2025 at the UPTD SDN 1 Weru Lor,
Weru District, Cirebon Regency. The subjects were 30 students in grade IV-C of the
2024/2025 academic year (11 male students and 19 female students). The learning
approach applied was differentiated learning assisted by Assemblr Edu digital media,
with the Problem Based Learning (PBL) model as the basis for student learning activities.
This study used a Classroom Action Research (CAR) approach with the spiral model from
Kemmis and McTaggart [22], as a basis for its implementation. Classroom Action Research
(CAR) is a scientific method that aims to solve learning problems in the classroom through
systematic, reflective, and collaborative actions [23]. Kemmis and McTaggart's spiral
model consists of four sequential stages, namely planning, implementing action, observing
the process, and reflecting [24][25]. The following is a diagram of the Kemmis and
McTaggart PTK spiral model used in this study [26].

Figure 1. Kemmis and McTaggart Model
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The planning stage carried out by the researcher included preparing learning materials
(teaching modules, student worksheets (LKPD), evaluation questions), creating learning
media using the digital application Assemblr Edu, and preparing observation sheets to
observe teacher and student activities. Next, the implementation stage was carried out
directly in the classroom with a series of activities that included: (1) opening the lesson; (2)
conveying the learning objectives; (3) implementing differentiated learning with the help
of Assemblr Edu; (4) working on the LKPD (discussing) and presenting the results of the
work; (5) working on evaluation questions; (6) closing the lesson. The observation stage is
carried out simultaneously with the implementation stage. The aim is to determine the
suitability of the actions with the plans that have been prepared, evaluate the
implementation of the actions and their impact on the learning process [27]. Meanwhile,
the reflection stage is conducted after the learning process to analyze observation results
and student learning outcomes, determine the success of the actions, identify
shortcomings, and design improvements for the next cycle if necessary. The reflection
stage serves as the basis for developing subsequent actions or ending the cycle once the
target has been achieved.

The process of obtaining information in research is carried out through the
application of appropriate data collection techniques from relevant sources and supports
the research focus [28]. In this study, the main techniques used include: (1) tests in the form
of pretest and posttest questions to determine and measure the achievement of student
learning outcomes at the end of each cycle; (2) observation to assess the implementation of
teacher and student activities during learning; and (3) documentation that functions as
visual data supporting the implementation of actions. The data analysis process was
carried out qualitatively and quantitatively. Qualitative data were collected through
observation and documentation, then analyzed descriptively through the process of data
reduction, data presentation, and drawing conclusions [29]. Meanwhile, quantitative data
were obtained from the results of the pretest and posttest which were analyzed using
simple statistical techniques by calculating the average value, the highest score, the lowest
score, and the percentage of classical completion [29]. This analysis aims to evaluate the
effectiveness of the actions carried out from the pre-cycle to cycle 1, cycle 2, and so on. The
researcher expects a percentage of classical completion of at least 75% as the target for
achieving increased student learning outcomes in this study.

RESULTS AND DISCUSSION

Results

The main focus of this research is to improve the quality of the teaching and learning
process and the academic achievement of class IVC students at UPTD SDN 1 Weru Lor
through the implementation of differentiated learning supported by Assemblr Edu digital
media. Each cycle is analyzed based on student learning outcomes data, learning activities,
and teacher reflections to determine the extent of improvements that have been achieved
[30]. However, the focus of analysis in this study is directed at student learning outcomes
obtained through posttests at the end of each cycle. This study was designed by grouping
students based on learning styles (visual, auditory, kinesthetic) and adapting the content,
process, and learning products to adapt the learning process to each student's needs [31].
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Pre-cycle
The results of initial observations conducted at UPTD SDN 1 Weru Lor class IVC in the
subject of Natural Sciences, especially on the material "Plant Body Parts and Their
Functions".Observation activities are carried out directly to identify various problems in
the learning process.During the researcher's observation of the conditions of the IVC class,
the results showed that the learning atmosphere in the class was quite conducive.

However, a major obstacle hindering the learning process was identified: students'
ability to maintain focus and concentration. Some students appeared sleepy, inattentive,
or more interested in joking with friends. This resulted in students having difficulty
understanding the science material presented. Furthermore, the learning approach used
was still general and teacher-centered, not fully adapting to students' learning styles and
ability levels.

Before implementing differentiated learning, students were given an evaluation test
sheet to determine their learning outcomes. Based on the evaluation test conducted during
the pre-cycle stage, out of a total of 30 students, only 8 students (26.67%) successfully
achieved the Learning Objective Achievement Criteria (KKTP), while the other 22 students
(73.33%) had not achieved learning mastery. This indicates that most students still require
additional guidance in understanding the material being taught.

Table 1. Recapitulation of Learner Learning Results in Pre-cycle

No Aspect Pre Cycle
1. Number of Learners 30

2. Minimum Mastery Criteria (KKTP) 70

3. Total score 1572

4. Average Score 52

5. Highest Score 70

6. Lowest Score 10

7. Number of Learners Completed 8

8. Number of Incomplete Learners 22

9. Percentage of Learning Completeness 26.67%
10.  Remax/Description Incomplete

The low average learning outcomes and completion percentage in the pre-cycle stage are
important considerations in designing corrective actions. As a solution, researchers
designed a differentiated learning approach using the interactive digital media Assemblr
Edu using the Problem-Based Learning (PBL) model. This strategy aims to create a more
active, contextual learning experience that adapts to students' learning needs [32]. It is
hoped that this strategy will improve learning outcomes and overall student engagement
in the next learning cycle.

Cycle I
In cycle I, the researcher conducted the action in one meeting, lasting 2 x 35 minutes. The
material studied in this cycle was Plant Body Parts (Roots, Stems, Leaves) and their
Functions in the Science subject. The following are the research stages carried out by the
researcher.

Planning
The action plan for cycle I was designed to implement the mapping results and learning
design established in the previous stage. The researcher designed the learning using a
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differentiated approach, aided by Assemblr Edu media, and a Problem-Based Learning

(PBL) model. The planning carried out by the researcher included:

1. Preparing and designing learning media in the form of concrete objects (fresh plants)
and 3D Augmented Reality (AR) images in the interactive and contextual Assemblr
Edu application.

2. Develop teaching modules with differentiated principles (content, process, product)
based on the learning styles (visual, auditory, kinesthetic) of students.

a. The content is the same core material, but presented in various forms:

1) Visual: interactive 3D images of plant body parts via Assemblr Edu.
2) Auditory: Assemblr Edu's 3D images are accompanied by explanatory audio.
3) Kinesthetic: fresh (concrete) plants such as spinach.

b. The process in the form of learning activities is structured in a way that suits the
students' learning styles:

1) Visual: observing 3D images and noting the characteristics and functions of each
part of the plant.

2) Auditory: listening to audio explanations while observing 3D images, then
having group discussions.

3) Kinesthetic: observing directly (touching the texture, shape, and size) of the
plant parts provided.

c. The final learning product is adapted to the students' choices, which reflect their
understanding of the material, in the form of: pictures or posters, simple songs,
collages from natural materials/used paper.

3. Create differentiated student worksheets (LKPD), pretest and posttest questions,
evaluation questions, and observation sheets to record student activity and teacher
performance during the learning process.

Action

The action in cycle I was carried out in one meeting, namely on May 15, 2025. The stages
of learning activities in this cycle I were carried out in accordance with the syntax of
Problem Based Learning (PBL) with a differentiated learning approach. Learning activities
began with a warm greeting through the 5S approach (Smile, Greet, Greeting, Polite, and
Courteous) and class conditioning. Considering that the implementation was at the end of
the school hour, initial activities such as praying together, singing the national anthem,
and ice breaking were eliminated. The teacher immediately linked the new material to
previous knowledge about living things, then motivated students through visual-based
discussions, namely images of skyscrapers to explain the importance of structure and
foundation, before conveying the objectives and benefits of learning.

In the core activity, learning begins with a problem-oriented approach through the
story "Magic Spinach and the Secret of Its Body" presented using Assemblr Edu digital
media. Students are invited to observe plant parts and relate them to real-world problems.
Next, the teacher divides students into groups based on their learning styles (visual,
auditory, and kinesthetic), each equipped with differentiated learning media. Through
observation, discussion, and exploration, students formulate initial hypotheses regarding
the function of plant parts. The investigation process is carried out according to the
learning style of each group, accompanied by the teacher who acts as a facilitator. The
results of the observations are then expressed in the form of free products such as posters,
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songs, or collages, which are presented in front of the class to obtain feedback from peers
and the teacher.

In the final stage, the teacher guides group reflection and relates the learning to
everyday life, such as the importance of caring for plants. The activity concludes with
evaluation questions, material reinforcement, a question-and-answer session, appreciation
for group work, and information regarding the next meeting's material.

Observation
The instruments used included observation sheets for teacher and student activities,
compiled using PBL syntax. Observation results showed that both teachers and students
scored 30 out of 40, with a percentage of 75%, which is categorized as "Good."

Table 2. Results of Observations of Teacher and Student Activities in Cycle |

No. Information Teacher Activities Student Activities
1. Total score 40 40
2. Total scores obtained 30 30
3. Presentation 75% 75%
4.  Category Good Good

In more detail, learning activities were analyzed based on three main components. In the
preliminary activity, out of 9 observed aspects, a score of 5 (55%) was obtained, indicating
the need for improvement in initial activities such as prayer, icebreaker, and attendance
check. The core activity, consisting of 26 aspects, obtained a score of 22 (84%), indicating
very good implementation despite some shortcomings in story telling, sparking questions,
and strengthening learning resources. Meanwhile, the closing activity recorded a score of
5 out of 7 aspects (71%), with a note that the need for strengthening reflection and follow-
up learning.

Overall, the implementation of learning in cycle I was quite effective, but there were
still several aspects that needed to be improved to optimize the learning process in the next
cycle.

Learning outcomes
The implementation of differentiated learning assisted by Assemblr Edu digital media has
a positive impact on improving student learning outcomes in the material."Plant Body
Parts and Their Functions", there was a significant improvement in their learning
outcomes.Here is the tablestudent learning outcomes in cycle I.

Table 3. Recapitulation of Learner Learning Results in Cycle |

No. Aspect Cycle I
1.  Number of Learners 30
2. Minimum Mastery Criteria (KKTP) 70
3. Total score 1880
4. Average Score 63
5. Highest Score 80
6.  Lowest Score 30
7. Number of Learners Completed 12
8. Number of Incomplete Learners 18
9.  Percentage of Learning Completeness 40%
10.  Remax/Description Incomplete
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According to the table above, the level of student learning completion in cycle I only
reached 40%, with only 12 out of 30 students successfully meeting the Minimum
Completion Criteria (KKTP) of 70. Although there was an improvement compared to the
pre-cycle, these results indicate that the implementation of differentiated learning assisted
by Assemblr Edu digital media in cycle I has not been running optimally. Thus, it is
necessary to improve learning strategies and media utilization to achieve better learning
outcomes in the next cycle.

Reflection

Reflections on the implementation of learning in Cycle I were conducted based on
observations and evaluations of student learning outcomes. Several obstacles were
identified that impacted the effectiveness of the learning process. First, learning took place
after sports time, when students were already physically unwell and had not had time to
change their clothes, resulting in a less conducive classroom atmosphere. Second, the
teacher failed to optimally establish an initial learning atmosphere, such as by failing to
check attendance, sing the required song, or conduct an icebreaker, resulting in delays in
the start of core activities. Third, when forming groups based on learning styles, some
students still preferred to work with close friends, hindering the grouping process
designed to support differentiation. Fourth, some students tended to rely on friends
during self-assessments, reflecting a lack of active and independent learning habits.
Finally, limited resources such as infocus and audio devices impacted the smooth use of
digital media, including the playback of 3D images with audio and interaction with visual
content.

As a follow-up, the researcher designed several improvements in cycle I, including
rescheduling learning time, getting used to initial routines, strengthening understanding
of the importance of differentiated learning, fostering attitudes of academic responsibility,
and optimizing supporting learning facilities and infrastructure.

Cycle I1
In Cycle II, the researcher conducted the action in one meeting, lasting 2 x 35 minutes. The
material studied in this cycle was Plant Parts (Flowers, Fruit, Seeds) and Their Functions
in the Science subject. The following are the research stages carried out by the researcher.

Planning

The planning for cycle Il was developed in response to the reflections from cycle I, with

the aim of addressing existing constraints and optimizing learning strategies. The

following is the planning carried out by the researcher.

1. Preparing and designing learning media in the form of concrete objects (fresh plants)
and 3D Augmented Reality (AR) images in the interactive and contextual Assemblr
Edu application.

2. Develop teaching modules with differentiated principles (content, process, product)
based on the learning styles (visual, auditory, kinesthetic) of students.

a. The content is the same core material, but presented in various forms:
1) Visual: Assemblr Edu 3D images of plant body parts (flowers, fruit, seeds) and
explanations of their functions.

Page 60 of 66



DINAMIKA JIPD

2) Auditory: Assemblr Edu's 3D images are complemented by interactive audio
explanations.

3) Kinesthetic: the use of fresh plants such as flowers, fruit and seeds to observe
directly.

b. The process in the form of learning activities is structured in a way that suits the
students' learning styles:

1) Visual: observe interactive images and note the function of each part of the plant.

2) Auditory: listening to audio explanations while observing pictures, then having
group discussions.

3) Kinesthetic: exploring plant parts directly, such as smelling flowers, touching
seeds, and comparing the shape of fruit.

c. The final learning product is tailored to the students' choices and reflects their
understanding of the material, in forms such as flip books, simple 3D models,
herbariums of dried plant parts.

3. Create differentiated student worksheets (LKPD), pretest and posttest questions,
evaluation questions, and observation sheets to record student activity and teacher
performance during the learning process.

Action
The second cycle was conducted on May 28, 2025, for 2 x 35 minutes. The material studied
was plant parts (flowers, fruits, and seeds) and their functions, through a Problem Based
Learning (PBL) model based on learning style differentiation with the support of
interactive media Assemblr Edu.

The lesson began with a warm greeting, a prayer, and an explanation of the learning
objectives and benefits in everyday life. To build motivation, the teacher displayed 3D
images and animations of plant parts via Assemblr Edu, as well as videos of the factory
production process, linking them to the functions of plant parts in life.

In the core activity, students are introduced to the problem through the contextual
story "Danu and the Miracle of the Tomato Plant" with interactive images. Students are
then divided into groups based on previously identified learning styles. Each group uses
student worksheets and learning media appropriate to their learning style. The discussion
is guided by prompting questions to formulate hypotheses about the function of plant
parts. The visual group observes 3D images, the auditory group listens to audio
explanations accompanied by images, and the kinesthetic group explores real plant parts.
The teacher guides each group, provides support as needed, and encourages the use of
additional learning resources. Next, each group develops a final product such as a
flipbook, 3D model, or mini herbarium that represents their understanding and then
presents it to the class. The teacher provides feedback and encourages students to analyze
the learning process and relate it to real-life contexts.

In closing, students completed a self-evaluation. The teacher reviewed key points,
clarified student questions, and collectively summarized the learning outcomes. The
activity concluded with a prayer as a form of reflection and spiritual values.

Observation
Observations in cycle Il were conducted to assess the implementation of learning based on
the plan that had been prepared, as well as to improve on the previous cycle. The table
below shows the results of observations of teacher and student activities during cycle II.
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Table 4. Results of Observations of Teacher and Student Activities in Cycle |

No Information Teacher Activities Student Activities
1. Total score 40 40

2. Total scores obtained 37 37

3. Presentation 92.5% 92.5%

4.  Category Very good Very good

Observation results showed a significant improvement compared to cycle I. Both teachers
and students obtained a score of 37 out of 40, with a percentage of 92.5%, and was
categorized as very good. Further assessment of the three main components of learning
showed that:

The preliminary activity received a score of 7 out of 9 (77.8%), reflecting increased
student engagement from the beginning, even though the icebreaker and attendance check
aspects had not yet been implemented. The core activity, which covered all stages of PBL
syntax, was implemented perfectly with a score of 26 out of 26 (100%), demonstrating the
effectiveness of collaboration and digital media optimization. Meanwhile, the closing
activity also achieved a maximum score of 7 out of 7 (100%), with optimal implementation
of reflection, evaluation, and follow-up.

Overall, differentiated learning assisted by Assemblr Edu in cycle II showed very
good implementation, creating an active, directed, and meaningful learning process for
students.

Learning outcomes
The implementation of differentiated learning using Assemblr Edu digital media in Cycle
IT demonstrated significantly better results than in the previous cycle. Based on the data in
the following table, there was a significant increase in student completion and grades.

Table 5. Recapitulation of Learner Learning Results in Cycle |l

No. Aspect Cycle II
1.  Number of Learners 30
2. Minimum Mastery Criteria (KKTP) 70
3.  Total score 2180
4. Average Score 73
5. Highest Score 100
6.  Lowest Score 40
7. Number of Learners Completed 25
8. Number of Incomplete Learners 5
9.  Percentage of Learning Completeness 83.33%
10.  Remax/Description Complete

Referring to the data in the table above, the level of student learning completion in cycle II
increased sharply to 83.33%, with 25 out of 30 students successfully exceeding the
Minimum Completion Criteria (KKTP) of 70. This achievement shows that the
improvement of differentiated learning strategies by maximizing the Augmented Reality
feature from Assemblr Edu has succeeded in creating more interesting, adaptive, and
effective learning for students. Thus, the implementation in cycle II can be said to have
succeeded in optimally improving student learning outcomes.
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Reflection

The implementation of learning in Cycle II showed significant improvement compared to
the previous cycle. All syntax of the Problem-Based Learning model and differentiated
learning approach were implemented optimally. Students appeared more enthusiastic,
cooperative, and demonstrated increased learning independence. Activities proceeded on
time in a conducive and orderly classroom atmosphere. The formation of groups based on
learning styles proceeded smoothly without any obstacles, even strengthening the spirit of
cooperation and mutual assistance.

Furthermore, the more sophisticated use of Assemblr Edu's digital media contributed
to the effectiveness of learning. Students also demonstrated responsibility in completing
evaluations independently, without copying answers. Overall, the implementation of
actions in Cycle II was effective and efficient, successfully overcoming obstacles
encountered in the previous cycle, thus positively impacting the learning process and
outcomes of students.

Discussion
This study shows a significant improvement from cycle I to cycle II in the implementation
of differentiated learning assisted by Assemblr Edu digital media. This can be seen through
the diagrams of teacher and student activity observations, as well as improvements in
student learning outcomes, as shown in Figures 2 and 3 below.

100% 30
90% T
80% I 25
70% - I 20
60% - —
50% - — 15
40% - I
30% - - 10 4
20% - A 5 .
10% - I
0% . . 0 - -
Cyclel Cycle I Cyclel Cyclell
m Teacher Activities m Students Activities m Complete Incomplete
Figure 2. Observation Results of Teacher and Figure 3. Student Learning Outcomes
Student Activities

The results of the study show that the application of differentiated learning assisted by
Assemblr Edu digital media has a positive impact on students' understanding of concepts
and learning outcomes. These improvements in both learning processes and outcomes
confirm that the learning strategies used are capable of enhancing learning effectiveness.
Teachers not only adjust methods and strategies based on the results of student learning
needs analysis but are also able to create a responsive and adaptive learning environment.
This aligns with Tomlinson's view that differentiated learning can improve student
learning outcomes by taking into account the diversity of their learning styles and abilities
[8]. In addition, the use of interactive digital media such as Assemblr Edu has been proven
to enrich the learning experience through a contextual and multimodal approach, as
emphasized in Mayer's multimedia learning theory, that the combination of visuals and
interactivity can strengthen the understanding of concepts in greater depth [33].

Based on the research results, there are several limitations that need to be considered.
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First, although it has been proven that this study only focused on one specific school or
area, it still shows that a differentiated learning approach has a significant positive impact
on student learning outcomes. This has the potential to limit the generalizability of the
research findings to a broader population. Second, in this study, the primary focus was on
the implementation of differentiated learning and classroom management, but other
aspects such as the influence of school environmental factors or individual student
characteristics were not explored in depth. Therefore, future research should involve a
more representative population and variables. Furthermore, a more in-depth examination
of the components that may influence student learning outcomes is necessary.

However, several limitations and challenges emerged during the research. First,
limited technological support facilities at the school required teachers to prepare media in
advance and share learning time with other classes. Second, classrooms became less
conducive because most students showed enthusiasm, and some had difficulty operating
Assemblr Edu's interactive features independently. Therefore, they required more
intensive support during implementation to ensure everyone could participate in the
learning process equally. Third, the need for more time in planning and implementing
optimal differentiated learning requires teachers to develop efficient and meaningful
learning scenarios. However, these challenges can be gradually overcome through
ongoing training and support from the school.

Thus, it can be concluded that differentiated learning combined with Assemblr Edu
interactive digital media and the Problem Based Learning model is not only able to
increase the effectiveness of the learning process, but also contributes to improving student
learning outcomes. This strategy has proven effective, especially in science learning on the
material of plant parts and their functions, because it is able to facilitate the diverse
learning needs of students in a more personal and meaningful way. This research also
strengthens the discourse that adapting educational technology that is relevant to local
characteristics can be an innovative solution in addressing the challenges of 21st-century
learning.

CONCLUSION

The results and discussion outlined above lead to the conclusion that implementing
differentiated learning using Assemblr Edu digital media within the Problem-Based
Learning (PBL) model can improve student learning outcomes. Adapting learning
strategies to individual needs has proven effective in creating more meaningful learning
experiences. The significant improvement in learning outcomes indicates that the
integration of interactive technology can support an adaptive and student-centered
learning process.

Practically, these results emphasize the importance of developing teacher capacity in
designing instructional materials responsive to diverse learning styles, as well as the need
for supporting learning technology infrastructure in educational units. For policymakers,
these results can serve as a foundation for encouraging the implementation of inclusive
and responsive instructional materials in elementary schools. Further research is
recommended with a broader student population and exploration of assessment
dimensions encompassing the affective and psychomotor domains to obtain a more
comprehensive picture of learning outcomes.

Page 64 of 66



DINAMIKA JIPD

(10]

(11]

(12]

[13]

[14]

[15]

[16]

(17]

REFERENCES

H. Chantika, W. Hanim, and U. Hasanah, “Teori Pembelajaran Berdiferensiasi Dan Pengaruhnya
Dalam Mengidentifikasi Gaya Belajar Peserta Didik Sekolah Dasar,” Innov. J. Soc. Sci. Res., vol. 4, no.
3, PP 13896-13907, 2024, [Online]. Available: https:/ /j-
innovative.org/index.php/Innovative/article/view /12041

S. Wulandari et al, “Upaya Meningkatkan Motivasi Belajar Peserta didik Melalui Metode
Hypnolearning di SMPN 1 WERU,” INCOME Indones. |. Community Serv. Engagem., vol. 4, no. 2, pp.
97-104, 2025, doi: https:/ /doi.org/10.56855/income.v4i2.1457.

R. Indonesia, Undang-Undang Republik Indonesia Nomor 20 Tahun 2003 Tentang Sistem Pendidikan
Nasional. Indonesia, 2003, PP- 1-33. [Online]. Available:
https:/ /peraturan.bpk.go.id/ Download/32160/UU Nomor 20 Tahun 2003.pdf

Surahman, Dianasari, and D. Yulianawati, “Implementasi Model Pembelajaran Visual Auditory Dan
Kinestetik Untuk Meningkatkan Hasil Belajar IPAS Kelas IV SD,” ULIL ALBAB ]. Ilm. Multidisiplin,
vol. 3, no. 8, pp. 595-603, 2024.

H. R. Triandini, R. Darussyamsu, R. Yogica, and Y. L. Rahmi, “Komponen-Komponen Modul Ajar
Kurikulum Merdeka (Studi Literatur) C,” Ruang-Ruang Kelas |. Pendidik. Biol., vol. 3, no. 3, pp. 9-15,
2023, [Online]. Available: http:/ /rrkjurnal.ppj.unp.ac.id/index.php/RRKJURNAL

W. Wanisis, “Meningkatkan Kemampuan Guru dalam Menerapkan Model Pembelajaran
Berdiferensiasi Melalui Supervisi Pembelajaran Di SDN Tondowulan 2 Plandaan Jombang,” J. Simki
Postgrad., vol. 2, no. 2, pp. 124-132, 2023, doi: 10.29407 /jspg.v2i2.269.

J. B. Manalu, P. Sitohang, N. Heriwati, and H. Turnip, “Prosiding Pendidikan Dasar Pengembangan
Perangkat Pembelajaran Kurikulum Merdeka Belajar,” Mahesa Cent. Res., vol. 1, no. 1, pp. 80-86, 2022,
doi: 10.34007/ ppd.v1il.174.

C. A. Tomlinson, The differentiated classroom: Responding to the needs of all learners., 2nd ed. USA:
Ostertag, Genny, 2014. [Online]. Available: www.ascd.org/deskcopy.

A. Faiz, A. Pratama, and 1. Kurniawaty, “Pembelajaran Berdiferensiasi dalam Program Guru
Penggerak pada Modul 2.1,” . Basicedu, vol. 6, no. 2, pp. 2846-2853, 2022, doi:
10.31004/ basicedu.v6i2.2504.

L. Istiqgomabh et al., “Pengaruh Strategi Pembelajaran Berdiferensiasi terhadap Hasil Belajar IPAS Siswa
Kelas V SDN Sawah Besar 01,” J. Educ., vol. 06, no. 03, pp. 16153-16158, 2024, [Online]. Available:
http:/ /jonedu.org/index.php/joe

A. R. Kusumaningpuri, “Implementasi Pembelajaran Berdiferensiasi pada Pembelajaran IPAS Fase B
Kelas IV Sekolah Dasar,” |. Didakt. Pendidik. Dasar, vol. 8, no. 1, pp. 199-220, 2024, doi:
10.26811/ didaktika.v8i1.1321.

C. A. Tomlinson, Mapping a Route Toward Differentiated Instruction, vol. 57, no. 1. ASCD Member Book,
1999. [Online]. Available: http:/ /pdonline.ascd.org/pd_online/ diffinstr/el199909_tomlinson.html
C. A. Tomlinson, How to Differentiate Instruction in Mixed-Ability Classrooms, 3rd ed. USA: Ostertag,
Genny, 2017. [Online]. Available:
http:/ /www.ascd.org/ ASCD/ pdf/siteASCD/ publications/books/HowtoDifferentiateInstructionin
AcademicallyDiverseClassrooms-3rdEd.pdf

S. M. Koimah, N. Amalia Zahra, E. Prastini, S. Karta Sasmita, and N. L. Sari, “Implementasi
Pembelajaran Berdiferensiasi untuk Memenuhi Kebutuhan Belajar Siswa yang Beragam,” JISBI |. Ilmu
Sos. dan Budaya Indones., vol. 2, mno. 2, pp. 58-66, 2024, [Online]. Available:
https:/ /www .researchgate.net/ publication/385704289_Implementasi_Pembelajaran_Berdiferensiasi
_untuk_Memenuhi_Kebutuhan_Belajar_Siswa_yang Beragam

C. Buabeng-Andoh, “Factors influencing teachers * adoption and integration of information and
communication technology into teaching: A review of the literature,” Int. J. Educ. Dev. using Inf.
Commun. Technol.,  vol. 8, no. 1, pp. 136-155, 2012, [Online].  Available:
https:/ /files.eric.ed.gov/fulltext/EJ1084227 pdf

N. Hidayati et al., “Perspektif Guru Di Sekolah Indonesia Jeddah Terhadap Pembelajaran
Berdiferensiasi,” Pros. Semin. ..., vol. 2023, pp. 79-92, 2023, [Online]. Available:
https:/ /journal.unj.ac.id/unj/index.php/snppm/ article/view /39355 %0Ahttps:/ /journal.unj.ac.id/
unj/index.php/snppm/article/download/39355/15973

J. Bacca, S. Baldiris, R. Fabregat, S. Graf, and Kinshuk, “Augmented reality trends in education: A
systematic review of research and applications,” Educ. Technol. Soc., vol. 17, no. 4, pp. 133-149, 2014,
[Online]. Available: https:/ / www.researchgate.net/publication/ 286049823 %0A Augmented

Page 65 of 66



Improving IPAS Learning Outcomes through Differentiated Instruction and Assembler Edu

(18]

(19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

(30]
[31]

[32]

33]

K. A. Fauziyati and Sriyanto, “Wordwall Labeled Diagram Gamification as a STEM-Based Social
Sciences Learning Medium on Students” Critical Thinking Skills,” Din. J. Ilm. Pendidik. Dasar, vol. 17,
no. 1, pPP- 14-20, 2025, [Online]. Available:
https:/ /jurnalnasional.ump.ac.id/index.php/Dinamika/article/ view /24693 %0Ahttps:/ /jurnalnasi

onal.ump.ac.id/index.php/Dinamika/article/ download /24693 /8865

P. Novella, S. Susilawati, and D. Djajuli, “Pengaruh Model Problem Based Learning Berbantuan Media
Assemblr Edu terhadap Kemampuan Pemecahan Masalah Siswa Kelas V,” ]. Syntax Admiration, vol.
5, no. 10, pp. 4074-4080, 2024, doi: 10.46799/jsa.v5i10.1522.

M. El Kouzi, O. Bani-Taha, and V. McArthur, “ Augmented Reality Plant & Animal Cells: Design and
Evaluation of an Educational Augmented Reality Application,” J. Virtual Worlds Res., vol. 12, no. 3,
2019, doi: 10.4101/jvwr.v12i3.7382.

A. Fakhrudin, S. Yamtinah, and Riyadi, “Implementation Of Augmented Reality Technology In
Natural Sciences Learning Of Elementary School To Optimize The Students” Learning Result,” Int. |.
Dev. Emerg. Econ., vol. 5, no. 11, pp. 48-56, 2017, [Online]. Available: www.eajournals.org

Fikriyah, D. Lusiyana, and W. N. Jannah, “Implementasi Program Penugasan Dosen di Sekolah (PDS)
pada Tingkat SD dan SMP uuntuk Meningkatkan Hasil Belajar Siswa,” in Prosiding Seminar Nasional
Hibah Program Penugasan Dosen ke Sekolah (PDS), 2018, pp. 126-131. [Online]. Available:
http:/ / pdsunp.ppj.unp.ac.id/index.php/PDSUNP/ article/ view /19

Elan, Sumardi, and A. S. Juandi, “Penyusunan Instrumen Penelitian Tindakan Kelas dalam Upaya
Peningkatakan Keterampilan Sosial,” J. PAUD Agapedia, vol. 6, no. 1, pp. 91-98, 2022, [Online].
Available: https:/ /ejournal.upi.edu/index.php/agapedia/article/ viewFile/51339/20324

Faznuhall, D. Yulianawati, and Nurlidah, “Meningkatkan Keterampilan Membaca Siswa Melalui
Penerapan Model Role Playing Pada Mata Pelajaran Bahasa Indonesia,” Didakt. ]. Ilm. PGSD FKIP
Univ. =~ MANDIRI, vol. 11, no. 2, pp. 467-476, 2025, [Online].  Available:
https:/ /jurnaldidaktika.org/contents/article/ download/756/434/

Hanifah, I. W. Lasmawan, and D. B. Sanjaya, “Implementation of Tri Hita Karana-Based Education in
Protecting the Environment in Schools,” Din. |. llm. Pendidik. Dasar, vol. 17, no. 1, pp. 1-13, 2025,
[Online]. Available: https:/ /jurnalnasional.ump.ac.id/index.php/Dinamika/article/view /25112

V. Lusiana, “Penerapan Problem Based Learning Untuk Meningkatkan Motivasi Dan Hasil Belajar
Siswa,” ACTION |]. Inov. Penelit. Tindakan Kelas dan Sekol., vol. 2, no. 2, pp. 165-177, 2022, [Online].
Available: https:/ /jurnalp4i.com/index.php/action/article/ view /1198

F. F. Rompis, “Peningkatan Hasil Belajar Siswa pada Materi Aritmetika Sosial Melalui Pembelajaran
Berdiferensiasi,” ] Didakt. Pendidik. Dasar, vol. 7, no. 1, pp. 219-236, 2023, doi:
10.26811/ didaktika.v7i1.1054.

Badarudin, H. Daffa Irwanto, and A. Muslim, “Problem-Based Learning Model in Improving Learning
Achievement of Flat Building Material in Grade Three Elementary School,” Din. |. Ilm. Pendidik. Dasar,
vol. 16, no. 2, P 123, 2024, [Online]. Available:
https:/ /jurnalnasional2.ump.ac.id/index.php/Dinamika/ article/ view /21437

M. Rizqi, D. Yulianawati, and Nurjali, “Efektifitas Model Pembelajaran Problem Based Learning
Terhadap Kemampuan Pemahaman Konsep Fisika Siswa,” J. Pendidik. Fis. dan Sains, vol. 3, no. 2, pp.
43-47, 2020, doi: 10.52188/jpfs.v3i2.80.

Sutoyo, Teknik Penyusunan Penelitian Tindakan Kelas (PTK), 1st ed. Indonesia: UNISRI Press, 2020.

D. Wahyuningsari, Y. Mujiwati, L. Hilmiyah, F. Kusumawardani, and I. P. Sari, “Pembelajaran
Berdiferensiasi Dalam Rangka Mewujudkan Merdeka Belajar,” |. Jendela Pendidik., vol. 2, no. 04, pp.
529-535, 2022, doi: 10.57008 /jjp.v2i04.301.

D. Y. Bestiyana, Susilawati, and Jajuli, “Pengaruh Model Problem Based Learning (PBL)
Menggunakan Media Wordwall Terhadap Motivasi Belajar IPAS Siswa Kelas V Sekolah Dasar Pada
Kurikulum Merdeka,” Didakt. ]. llm. PGSD FKIP Univ. Mandiri, vol. 10, no. 3, pp. 55-64, 2024, [Online].
Available: https:/ /www journal.stkipsubang.ac.id/index.php/ didaktik/article/view/3709/2514

R. E. Mayer, “Multimedia Learning,” Psychol. Learn. Motiv., vol. 41, pp. 71-94, 2006, doi:
10.1057/9780230800601_4.

http://jurnalnasional.ump.ac.id/index.php/Dinamika

Page 66 of 66


http://jurnalnasional.ump.ac.id/index.php/Dinamika

