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Abstract 

This study aims to describe the application of adaptive learning models to the fine motor development of early 

elementary school students. This study uses a qualitative approach with a descriptive method. The subjects of the 

study were teachers and students of grade I at one of the State Elementary Schools. Data collection techniques are 

carried out through observation, interviews, and documentation. The results of the study showed that teachers applied 

adaptive learning by adjusting learning activities to the motor abilities of each student. The learning activities used 

include tracing, scissors, scissors, gluing, and folding, which directly train eye-hand coordination and finger muscle 

strength. The application of adaptive learning has been proven to be effective in improving students' fine motor skills, 

which can be seen from the improvement of their work results and coordination of movements. Despite several 

obstacles, such as limited tools and differences in students' abilities, teachers are able to overcome them with creative 

strategies. Adaptive learning is becoming a relevant approach to apply in early grade education because it encourages 

the overall physical and cognitive development of students. 
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INTRODUCTION 

Basic education is a very important initial stage in forming the foundation of children's abilities, both from 

cognitive, affective, and psychomotor aspects (Marsini, 2023c). At this stage, children are in a period of very rapid 

growth and development, especially in terms of motor skills. One type of motor that plays an important role in early 

childhood is fine motor skills, because they are directly related to children's learning activities such as writing, 

drawing, and cutting (Marsini, 2023b). Fine motor refers to the ability of children to control small muscles, especially 

those in the fingers and hands (Marsini et al., 2022). This ability develops as children get older and experienced, and 

is influenced by the learning environment provided. According to (Hurlock, 1997), "Fine motor development is an 

integral part of a child's physical development that determines their success in daily activities, especially learning 

activities at school." In the early classes of elementary school, the mastery of fine motor skills is one of the indicators 

of learning readiness. Children who have good fine motor development tend to have an easier time participating in 

learning activities, especially those that require eye and hand coordination (Dwikoranto et al., 2023).  

In contrast, children who experience fine motor impairment may have difficulty completing academic tasks. 

The learning model applied by teachers greatly affects the extent to which stimulation of children's fine motor skills 

can be provided optimally (Marsini, 2023a). The adaptive learning model, which is a model that adjusts the approach 

to the conditions and needs of students, is one of the strategies that can be used to support this development. (Slavin, 

2018) states that "Effective learning is learning that is able to adapt to the individual needs of students, including in 

terms of their physical and motor development." The early elementary classes have unique characteristics of students, 

who are still very active, exploratory, and learn through hands-on experience. Therefore, the learning approach cannot 

be carried out uniformly, but must be responsive to the needs and abilities of children. This is in line with Piaget's 

opinion (Santrock, 2011) that early childhood is at the pre-operational stage, where learning must be concrete and 

activity-based. The application of adaptive learning models in the context of fine motor development includes 

organizing learning activities that allow children to use their hands in meaningful activities. For example, through 

free drawing, playing plasticine, meronce, cutting, and folding. These activities are not only fun, but also give children 
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space to work on their hand muscle strength and coordination. Teachers as facilitators in the learning process have a 

central role in designing learning activities that not only meet curriculum targets, but also pay attention to aspects of 

child development (Marsini, 2025). Learning that emphasizes too much on cognitive aspects without paying attention 

to children's motor readiness can have an impact on low learning achievement and motivation of children. Adaptive 

learning models can also bridge the needs of children with different levels of motor development (Marsini, 2023d). 

In one class, there are often variations in children's abilities, both motor and cognitive. Therefore, this model helps 

teachers not to be fixated on just one method, but to be more flexible in using various appropriate approaches. One 

of the approaches that is often used in the adaptive learning model is the activity-based learning approach. This 

approach encourages children to learn through hands-on experience and the use of concrete aids that can stimulate 

their fine motor development. As stated by (Bruce et al., 2013), "Children are actively learning and they need to 

engage in physically and mentally challenging activities." 

The success of adaptive learning in supporting fine motor development also depends heavily on conducive 

classroom management and the use of appropriate learning media. Media such as puzzles, buttons, colorful stationery, 

and recycled materials can be a means to stimulate children's hand skills while increasing their involvement in 

learning. In addition, it is also important to evaluate fine motor development on a regular basis. Teachers need to 

have an understanding of the indicators of fine motor development that are appropriate for the child's age, in order to 

identify development and obstacles that may occur. This is the basis for adjusting the next learning strategy. 

According to (Berk, 2015), "Each child develops at their own pace, but a supportive environment and the right 

learning methods can accelerate the development of children's motor skills." Therefore, the adaptive learning model 

is a solution so that the learning process in the early classroom is more inclusive and effective. It is also important 

for teachers to integrate thematic learning with fine motor activities, so that children not only gain cognitive 

knowledge, but also develop their physical skills at the same time. For example, when the theme of the lesson is 

"Animals," children may be asked to create animal shapes out of folding paper or draw their favorite animals. 

In addition to teachers, the role of parents and the home environment also affect the extent to which children's 

fine motor skills develop. However, as the place where children spend most of their time, schools have a great 

responsibility to provide holistic and adaptive learning activities. In the era of the Independent Curriculum that 

emphasizes differentiated learning, adaptive models are becoming increasingly relevant to be applied (Anggraini et 

al., 2022). Learning is no longer uniform and based solely on value targets, but is oriented to the needs, interests, and 

abilities of each student. The application of the adaptive learning model to children's fine motor development is also 

in line with the principles of early childhood development, namely learning that is fun, not forceful, and provides 

space for exploration. This makes children feel comfortable and motivated to learn. This study aims to examine how 

the application of adaptive learning models is able to support the fine motor development of early elementary school 

students, as well as identify the obstacles faced by teachers in its implementation. With a deeper understanding of the 

importance of adaptive learning for fine motor development, it is hoped that teachers can design more effective and 

contextual learning strategies. This will have a direct impact on the quality of the teaching and learning process in 

elementary schools. Learning that pays attention to the overall aspects of child development, including fine motor 

skills, will help create a generation that is not only intellectually intelligent, but also skilled and ready to face the 

challenges of life in the future. Therefore, this research is important to be carried out in order to make a real 

contribution to educational practices in the early grades, as well as to add references in the development of learning 

models that are more adaptive, humanist, and centered on children's needs. 

 

RESEARCH METHODS 

This study uses a qualitative approach with a descriptive type of research. The qualitative approach was 

chosen because this study aims to understand in depth how the application of adaptive learning models can affect the 

fine motor development of early elementary school students. According to (Moleong, 2017), qualitative research is 

research that intends to understand the phenomena of what the research subject experiences, such as behavior, 

perception, motivation, action, and so on holistically, and by way of description in the form of words and language, 

in a specific natural context. This research was carried out in one of the State Elementary Schools in Magetan 

Regency. The location was chosen based on the consideration that the school has implemented adaptive learning and 

has characteristics of early grade students that are in accordance with the focus of the research. The subjects in this 

study are early grade teachers (class I or II), as well as several students who are the focus of observation. Teachers 

are chosen as the main informants because they are direct actors in the planning and implementation of the learning 

model in the classroom. Meanwhile, early grade students were made subjects of observation to see how their 

responses and fine motor development during the learning process took place. Data collection was carried out using 

several main techniques, namely observation, interviews, and documentation. Observation is carried out directly in 



APPLICATION OF ADAPTIVE LEARNING MODEL TO FINE MOTOR DEVELOPMENT IN EARLY 

ELEMENTARY SCHOOL CHILDREN 

Hendri 

Published by Radja Publika 

                3698 

the classroom to observe learning activities and forms of activities related to fine motor skills, such as coloring, 

knitting, scissors, and writing. This observation is passive participatory, where the researcher is present in class but 

does not participate in learning activities (Jogiyanto Hartono, 2018). Interviews were conducted in a semi-structured 

manner with classroom teachers and several students to obtain information about the implementation of adaptive 

learning, challenges faced by teachers, and the progress observed in students. Interviews with teachers were 

conducted in depth to explore the learning strategies used and the reasons for choosing certain methods. Meanwhile, 

interviews with students are adjusted to the child's language ability and age so that they can be understood well. 

Documentation is used to support observation and interview data, in the form of photos of learning activities, student 

worksheets, and lesson plans (RPP) used by teachers. This data is useful to strengthen the analysis of the form of 

learning adaptation and the results of students' fine motor development. 

The data analysis in this study was carried out using interactive analysis techniques according to (Miles & 

Huberman, 1994), which includes three main stages, namely data reduction, data presentation, and conclusion drawn. 

Data reduction is carried out by compiling and sorting data according to the focus of the research. The presentation 

of data is carried out in the form of narrative descriptive so that it is easy to understand and analyze further. 

Conclusions are drawn continuously throughout the research process until valid and relevant findings are obtained. 

To ensure the validity of the data, source triangulation techniques and techniques are used. Source triangulation was 

carried out by comparing data from observations, interviews, and documentation. Meanwhile, triangulation 

techniques are carried out by combining various data collection methods to see the consistency of the information 

obtained. In addition, member checks are also carried out on teachers to ensure that the results of the researcher's 

interpretation are in accordance with the reality in the field. By using this approach, it is hoped that the research will 

be able to provide a complete and in-depth picture of the application of the adaptive learning model and its influence 

on the fine motor development of early grade students. The results of this research are also expected to be input for 

teachers and schools in developing learning strategies that are more responsive to the needs of early childhood 

development. 

 

RESULTS OF RESEARCH AND DISCUSSION 

1. Application of Adaptive Learning Models in Early Childhood 

Based on the results of observations and interviews, grade I teachers have applied an adaptive learning 

approach by adjusting learning activities to the needs and abilities of each student. Teachers design activity-based 

learning that emphasizes students' fine motor involvement, such as scissors, pasting, writing letters, and making 

collages. In the interview, the teacher said that not all students have the same fine motor development. Some students 

seem proficient in holding stationery and cutting neatly, while others still seem stiff and have difficulty controlling 

hand movements. Therefore, teachers group students based on abilities and assign tasks that vary according to their 

respective levels of development. For example, when the activity is attached to geometric shapes, students who are 

already proficient are given the task of making their own patterns, while students who are still having difficulty are 

given a pattern that has been prepared as a guide. This shows the application of differentiated learning as part of an 

adaptive model. The findings in this study show that early grade teachers have implemented adaptive learning models 

quite well. Teachers arrange learning based on the needs and abilities of each student. This is in line with the opinion 

(Slavin, 2018) which states that effective learning is learning that is able to adapt to the individual needs of students. 

In the context of early elementary school, the diversity of developmental levels, especially in terms of fine motor 

skills, is a challenge as well as a reason for the importance of flexible and responsive learning. The application of 

adaptive learning in the classroom also reflects a differentiated learning approach, where teachers pay attention not 

only to academic achievement, but also aspects of students' physical development, such as the ability to use stationery, 

scissors, and other manipulative materials. Teachers give students space to choose a learning style that suits their 

style and pace, so that every child feels involved and motivated to follow the learning. 

 

2. Forms of Learning Activities that Support Fine Motor 

Teachers integrate fine motor activities in thematic learning. These activities are not only carried out in 

cultural arts and crafts lessons, but also in Indonesian, mathematics, and even PPKn lessons. Activities such as tracing 

letters, making word cards, beading beads, and matching letters using plastic needles are often carried out as variations 

in the learning process. 
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Table 1. The learning activities used by the teacher and the fine motor aspects that are stimulated 

Yes Types of Activities Learning Objectives Fine Motor Aspects Trained 

1 Plagiarizing letters Practice writing letters correctly Eye–hand coordination, finger 

flexibility 

2 Cutting patterns Get to know shape and size Hand muscle control, movement 

precision 

3 Meronce beads Getting to know the sequence and color 

patterns 

Finger coordination, precision 

4 Paste the image Constructing a story from images Movement planning, object 

placement 

5 Folding paper 

(origami) 

Getting to know simple geometric shapes Precision movement, focus power 

 

The teacher also emphasized the importance of media variety. In the documentation, it was found that the 

use of materials such as plastic, ice cream sticks, colored paper, and flannel cloth to help students create motorically. 

Students show high enthusiasm when activities are carried out in person and involve their hands. Various activities 

designed by teachers such as tracing, cutting, folding, pasting, and meronce showed that teachers had integrated fine 

motor activities into the learning process. These activities concretely train eye and hand coordination and strengthen 

the small muscles of the fingers and wrists, which according to (Hurlock, 1997) is an important part of a child's 

physical development that affects their success in school. The use of varied learning media is also a form of the 

activity-based learning principle presented by (Bruce et al., 2013), that children learn actively through real physical 

and mental experiences. Teachers do not only give tasks that are symbolic or abstract, but involve students in the 

learning process through direct contact with tools and materials. This is important for children of early grade age who 

according to Piaget (Santrock, 2011) It is still in the pre-operational stage, where learning is more effective if it is 

based on concrete and exploratory. 

 

3. Students' Fine Motor Development after the Implementation of Adaptive Learning 

Through observation and analysis of student work results before and after a few weeks of adaptive learning 

was implemented, there was a significant improvement in students' fine motor skills. Students who initially had 

difficulty holding scissors or writing letters correctly gradually began to show better skills, both in terms of control, 

precision, and hand strength. 

 

Table 2 Comparison of Students' Fine Motor Development (Before and After 4 Weeks of Adaptive Model 

Application) on Several Key Indicators 

 

Fine Motor Indicator Before (%) After (%) Information 

Write neatly 42% 71% Significant improvement 

Cutting to pattern 35% 68% Noticeable improvement in cutting precision 

Meronce with a neat sequence 48% 76% Improved in terms of finger coordination 

Folding simple patterns 50% 79% Improved precision and focus skills 

 

The improvement of students' fine motor skills after the implementation of adaptive learning shows that this 

strategy has a real positive impact. Students who previously had difficulty cutting, writing, or folding, gradually 

showed significant progress. This supports the opinion (Berk, 2015) that each child does develop at their own pace, 

but a supportive learning environment and the right teaching methods can accelerate the developmental process. The 

improvement of students' fine motor skills is also proof that learning designed by paying attention to the stages of 

children's development is able to produce meaningful changes. The use of adaptive learning models not only helps 

children achieve cognitive achievements, but also supports psychomotor aspects that become the foundation for the 

next learning process. The application of adaptive learning has also been proven to be able to create a fun and non-

stressful learning atmosphere, as affirmed in the principles of the Independent Curriculum which prioritizes 

differentiation, flexibility, and student activeness in learning. Children are more engaged, motivated, and enthusiastic 

when learning activities are tailored to their interests and abilities, especially if they involve the exploration of tools 

and movements. 
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4. Obstacles and Solutions in the Application of Adaptive Learning 

In the interview, the teacher conveyed several obstacles faced, including limited time in preparing various 

learning media, the lack of supporting facilities such as teaching aids and consumables, and the wide difference in 

the level of students' abilities in one class. Teachers also recognize that managing the classroom with an adaptive 

approach requires high energy and creativity. However, teachers overcome this with collaborative strategies, such as 

asking students' parents for help to provide certain materials, utilizing used items as creative media, and conducting 

regular reflections to evaluate the effectiveness of the approach used. Although the application of the adaptive 

learning model has yielded positive results, teachers still face various obstacles in its implementation. Constraints 

such as limited teaching aids, variations in student development levels, and more complex planning demands are 

challenges in themselves. However, teachers showed creativity and resilience in overcoming these obstacles, 

including by utilizing used goods as a learning medium and involving parents in providing simple materials. Teachers' 

efforts to continuously reflect and evaluate the learning process show that the implementation of adaptive learning 

requires commitment and a deep understanding of the characteristics of students. This is in line with the role of 

teachers as facilitators who not only deliver material, but also create learning conditions that allow each child to 

develop optimally, both cognitively and motorically. Thus, adaptive learning can be a very relevant approach to apply 

to early grade students, especially in supporting their fine motor development. In addition to having an impact on the 

psychomotor aspect, this approach is also able to build confidence, independence, and emotional involvement of 

students in learning activities. 

 

CONCLUSION 

Based on the results of the research that has been conducted, it can be concluded that the application of an 

adaptive learning model to the fine motor development of elementary school students has a significant positive 

impact. Teachers who apply an adaptive approach are able to adapt learning activities to the needs and abilities of 

each student, especially in terms of fine motor coordination such as writing, cutting, gluing, folding, and folding. The 

adaptive learning model allows teachers to use a wide variety of methods and media that stimulate students' hand 

skills. This is in line with the theory of child development which emphasizes the importance of learning based on 

concrete activities, according to the pre-operational developmental stage according to Piaget. Learning that is 

designed flexibly and responsively is found to be able to increase students' engagement and motivation to learn, while 

accelerating the development of their fine motor skills. The results of the study showed that there was an improvement 

in students' fine motor skills in several indicators, such as the ability to write neatly, cut according to patterns, and 

arrange objects with order. This improvement is not only evident from the students' work, but also from the 

observation of their behavior and hand coordination during the learning process. Thus, it can be concluded that the 

adaptive learning model is an effective strategy to be applied in the early grades, because it is able to create learning 

that is inclusive, fun, and in accordance with the characteristics of students. Although there are several obstacles in 

its implementation, such as limited media and differences in abilities between students, teachers can overcome them 

with creativity, cooperation with parents, and good classroom management. Therefore, learning that is adaptive to 

fine motor development deserves to be continuously developed and made part of sustainable learning practices, in 

order to support the creation of holistic and meaningful basic education. 
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