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A B S T R A K 

Pemahaman siswa sekolah dasar terhadap sistem rangka dan sendi manusia masih 

menghadapi kendala karena karakteristik materi yang abstrak dan sulit dipahami 

melalui teks maupun gambar dua dimensi. Penelitian ini bertujuan menganalisis 

peningkatan motivasi belajar dan pemahaman konseptual siswa melalui penggunaan 
media manipulatif tiga dimensi berupa Boneka Kerangka (Skeleton Puppet). 

Penelitian menggunakan pendekatan Penelitian Tindakan Kelas (PTK) berdasarkan 

model Kemmis dan McTaggart yang dilaksanakan dalam dua siklus. Subjek penelitian 

terdiri atas 20 siswa kelas VI SD Negeri 098 Pidoli, yaitu 8 laki-laki dan 12 
perempuan. Data dikumpulkan melalui kuesioner motivasi belajar, observasi aktivitas 

siswa, tes pemahaman konseptual, dan dokumentasi. Data dianalisis secara kuantitatif 

dengan mengacu pada empat kategori perkembangan, yaitu Berkembang Sangat Baik 

(BSB), Berkembang Sesuai Harapan (BSH), Mulai Berkembang (MB), dan Belum 
Berkembang (BB). Hasil penelitian menunjukkan adanya peningkatan motivasi belajar 

dan pemahaman konseptual siswa setelah penerapan media Boneka Kerangka. 

Proporsi siswa dalam kategori BSB pada indikator motivasi meningkat dari 30% pada 

Siklus I Pertemuan 1 menjadi 75% pada Siklus II Pertemuan 2, sedangkan kategori 
BB menurun dari 20% menjadi 5%. Peningkatan juga terlihat pada pemahaman 

konseptual, dengan ketuntasan belajar klasikal meningkat dari 60% pada Siklus I 

menjadi 80% pada Siklus II, melampaui target ketuntasan minimal sebesar 70%. 

Temuan ini menunjukkan bahwa media manipulatif tiga dimensi dapat membantu 
mengonkretkan konsep sains yang abstrak sekaligus mendorong keterlibatan aktif dan 

penguasaan materi. Dengan demikian, Boneka Kerangka berpotensi menjadi alternatif 

media pembelajaran interaktif dalam pembelajaran sains di sekolah dasar. 

A B S T R A C T 

Elementary school students often experience difficulties in understanding the human 

skeletal and joint systems because these concepts are abstract and challenging to 

learn through textual descriptions and two-dimensional images. This study aimed to 

examine improvements in students' learning motivation and conceptual understanding 
through the use of a three-dimensional manipulative learning medium called the 

Skeleton Puppet. The study employed Classroom Action Research (CAR) based on the 

Kemmis and McTaggart model and was conducted in two cycles. The participants 

were 20 sixth-grade students at SD Negeri 098 Pidoli, consisting of eight boys and 
twelve girls. Data were collected through learning motivation questionnaires, student 

activity observation sheets, conceptual understanding tests, and documentation. The 

data were analyzed quantitatively using four developmental categories: Very Well 

Developed (BSB), Developed as Expected (BSH), Beginning to Develop (MB), and Not 
Yet Developed (BB). The findings revealed improvements in both learning motivation 

and conceptual understanding following the implementation of the Skeleton Puppet. 

The proportion of students achieving the Very Well Developed category in learning 
motivation increased from 30% in the first meeting of Cycle I to 75% in the second 

meeting of Cycle II, while the proportion in the Not Yet Developed category decreased 

from 20% to 5%. Students' conceptual understanding also improved, as indicated by 

an increase in classical learning mastery from 60% in Cycle I to 80% in Cycle II, 
exceeding the minimum mastery target of 70%. These findings suggest that three-

dimensional manipulative media can transform abstract scientific concepts into 

concrete learning experiences while encouraging active participation and conceptual 

mastery. Therefore, the Skeleton Puppet offers a potential alternative for interactive 
science instruction in elementary schools. 
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INTRODUCTION 

Basic education is the primary foundation for developing students' intellectual, social, 

and moral abilities from an early age (Education, Culture, and Technology 2023) in the 

Independent Curriculum era, teachers are required to develop student-centered learning based 

on real-life experiences, so that students master not only cognitive aspects but also critical, 

creative, collaborative, and communicative thinking skills. Natural Sciences (IPA) plays a 

strategic role in achieving these goals because this subject trains students to think 

scientifically, logically, and systematically from an early age (Trianto 2022). Ideally, science 

learning in elementary schools should focus not only on mastering concepts but also on 

developing scientific attitudes, observation skills, and the ability to connect knowledge to 

everyday life. 

One of the sixth-grade elementary school science topics consistently reported as 

difficult for students to understand is the human skeletal system, which includes bone 

structure and joint types. This material is abstract because the objects studied are located 

inside the body and cannot be observed directly, so students rely heavily on visual and verbal 

representations delivered by teachers. When these representations consist only of text and 

two-dimensional images without the support of concrete objects, students tend to memorize 

the names of bones and joints without understanding their location, structural relationships, or 

function in the musculoskeletal system (S., Soenyoto, and Sulaiman 2018). This condition is 

in line with the findings of (Munawwaroh et al. 2024) who reported that MI students 

experienced significant difficulty in distinguishing parts of the human skeleton when learning 

relied solely on textbooks. 

Initial observations conducted by researchers at SD Negeri 098 Pidoli, Panyabungan 

District, Mandailing Natal Regency, confirmed this problem in the local context. Sixth-grade 

students still have difficulty distinguishing the types of joints and their functions accurately 

because learning still focuses on text and two-dimensional images without the support of 

concrete media(Sadiman, Rahardjo, and Haryono 2021). This low understanding impacts 

student learning motivation, which tends to be passive, lacks confidence in explaining the 

material, and is reluctant to participate actively during the learning process. In fact, the 

material on the body's skeleton and joints is directly related to everyday human functional 

activities, such as walking, running, bending, and lifting objects, so ideally it can be learned 

through meaningful movement experiences, not just memorizing terms. 

Various previous studies have confirmed that the use of concrete and manipulative 

media significantly improves students' understanding of anatomy and human body systems 
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(Dameraua et al. 2022) in an experimental study published in the International Electronic 

Journal of Elementary Education, found that learning using three-dimensional anatomical 

models significantly improved elementary school students' understanding of human organs 

compared to solely image-based learning. Similarly (Awuah and Dominic 2021) reported that 

the use of a specially designed human skeletal model significantly improved elementary 

school students' understanding of skeletal structures compared to conventional lecture 

methods. In the Indonesian context, research on Wayang Skeletal Media Engineering 

(WAKER) by (Ayu et al. 2025) and the development of a Cardboard Skeleton Teaching Aid 

by (Munawwaroh et al. 2024) both demonstrated that three-dimensional media that can be 

directly manipulated by students provides a more meaningful learning experience in the 

human skeletal system. 

Although existing literature has widely confirmed the effectiveness of concrete media in 

general on the human skeletal system, research specifically combining the characteristics of 

movable puppets with a two-cycle classroom action research (CAR) design on the skeleton 

and joints of sixth-grade elementary school students in the Indonesian context is still limited. 

Most previous studies, such as  (Putri and Haryanto 2024) and Ramadhani (2024), focused on 

interactive puppet media or educational games in general without specifically exploring the 

mechanism of movable joints as the core of their media design. This gap underlies the novelty 

of this research, namely integrating the principle of kinesthetic manipulation on the Skeleton 

Puppet joint mechanism into the reflective cycle of CAR model Kemmis and McTaggart, so 

that the effectiveness of the media can be evaluated gradually and improved based on 

authentic observation data at each meeting. 

Based on the description, this study was formulated to answer two research questions: 

(1) whether the application of Skeleton Puppet media can improve the understanding of sixth 

grade students of SD Negeri 098 Pidoli regarding the body skeleton and joints; and (2) how 

does the application of Skeleton Puppet media affect students' engagement and learning 

motivation in science learning. In line with the formulation of the problem, this study aims to 

describe the process of implementing Skeleton Puppet media in two cycles of action, analyze 

changes in students' understanding categories from meeting to meeting, and discuss the 

findings within the framework of experiential learning theory and the latest science learning 

media literature. The results of this study are expected to provide practical contributions for 

elementary school teachers in designing innovative learning media, while enriching the 

empirical literature regarding the use of puppet-based manipulative media in science learning 

at the elementary education level. 
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RESEARCH METHOD 

This study uses a Classroom Action Research (CAR) approach based on the Kemmis 

and McTaggart (2014) model, which emphasizes the systematic implementation of cycles 

through four iterative stages: planning, acting, observing, and reflecting (Arikunto 2022). The 

CAR approach was chosen because this study aims not only to measure media effectiveness 

but also to improve collaborative and reflective learning practices between researchers and 

classroom teachers directly in the field. 

The research was conducted at SD Negeri 098 Pidoli, Panyabungan District, Mandailing 

Natal Regency, North Sumatra Province, from April to May 2026. The subjects were all 20 

sixth grade students, consisting of 8 male students and 12 female students, aged 10–11 years, 

involving one class teacher as a research collaborator. The location selection was based on the 

results of initial observations which showed that sixth grade students at the school still had 

difficulty understanding the concept of the human body and joints due to the minimal use of 

concrete learning media. 

The research was conducted in two cycles, with each cycle consisting of two meetings. 

In the planning stage of Cycle I, the researcher and the class teacher developed a Daily 

Learning Implementation Plan (RPPH) based on Skeleton Puppet media, prepared learning 

media, compiled observation sheets for teacher and student activities, developed an 

understanding test instrument, and determined indicators of success of the action. In the 

implementation stage, the teacher delivered material on the body skeleton and joints using 

Skeleton Puppet, then students were given the opportunity to move the puppet's joint parts 

individually or in groups to identify joint types. The observation stage was carried out 

simultaneously with the implementation of the action by the researcher who acted as an active 

participant, observing student involvement, enthusiasm, and level of understanding. The 

reflection stage was carried out with the collaborating teacher to evaluate the achievement of 

success indicators and formulate strategy improvements for the next cycle. 

Based on the results of the reflection on Cycle I which showed that some students were 

still less active, lacked confidence, and teacher guidance was not evenly distributed, then in 

Cycle II improvements were made in the form of compiling a more interactive RPPH, using 

media that was more interesting and easy for students to use individually, dividing into small 

groups for even distribution of guidance, and adding a presentation session for identification 

results in front of the class to increase students' courage and active participation. 
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The research instruments comprised conceptual understanding tests, learning motivation 

questionnaires, and observation sheets to record teacher and student activities as well as 

learning motivation dynamics throughout the instructional process. The conceptual 

understanding test was designed to evaluate students' abilities to identify major bones, 

determine skeletal structure locations, differentiate joint types, and explain joint functions 

using the Skeleton Puppet media. Meanwhile, the questionnaires and observation sheets were 

specifically utilized to document students' learning motivation indicators, encompassing 

levels of interest, persistence, active participation, and individual or group engagement during 

learning activities. Students' performance and achievement were assessed using established 

rubrics featuring four developmental categories: Very Well Developed (BSB), Developed 

According to Expectations (BSH), Starting to Develop (MB), and Not Yet Developed (BB). 

Prior to implementation, all instruments underwent expert judgment and were reviewed in 

collaboration with the cooperating teacher to ensure content validity and alignment with the 

learning objectives. 

The data were analyzed descriptively quantitatively using the percentage formula P = 

(F/N) × 100%, where P is the percentage, F is the frequency of answers or categories achieved 

by students, and N is the total number of research subjects. The results of observations of 

student abilities were categorized into four levels of achievement as presented in Table 1. 

 

Table 1. Categories and Descriptors of Understanding of the Body's Skeleton and Joints 

Symbol Category Descriptor 

A Very Well Developed (BSB) 

Students are able to recognize and demonstrate 

the body's skeleton and joints well and 

independently. 

B 
Developing as Expected 

(BSH) 

Students are quite capable of understanding the 

material well, but still need a little guidance. 

C Starting to Grow (MB) 

Students begin to understand the material, but 

still need guidance in recognizing the body's 

skeleton and joints. 

D Not Yet Developed (BB) 

Students are not yet able to understand or 

demonstrate the body's skeleton and joints well 

and still need a lot of guidance. 
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Source: adapted from the development assessment guidelines for SD Negeri 098 Pidoli (2026) 

The success indicators of the action are determined based on two criteria, namely (1) a 

minimum of 65% of students achieving the Very Good Development (BSB) category, and (2) 

classical learning completion achieving the Minimum Completion Criteria (KKM) of 70%. 

The percentage of category achievement is further classified as in Table 2, and if the success 

indicators have not been achieved in Cycle I, the research is continued to Cycle II with 

strategy improvements based on the results of reflection. 

Table 2. Percentage Category of Success in Recognizing the Body's Skeleton and 

Differentiating Types of Joints 

Symbol Category Percentage Range 

A Developing Very Well 60% – 100% 

B Developing as Expected 40% – 60% 

C Starting to Grow 30% – 40% 

D Not Yet Developed 0% – 30% 

Source: research data (2026) 

 

RESULT AND DISCUSSION 

SD Negeri 098 Pidoli is an elementary education institution that was established on 

January 1, 1975, with accreditation status B and has obtained ISO 9001:2000 quality 

management system certification. In the academic year of the study, this school had 20 

teaching staff and 241 students in total, with supporting facilities in the form of 7 classrooms, 

1 library room, and adequate administrative facilities to support teaching and learning 

activities. The sixth grade class that was the subject of the study consisted of 20 students with 

an age range of 10–11 years. The condition of qualified teaching staff and relatively adequate 

facilities is a supporting context that allows the implementation of innovative learning media 

such as Skeleton Puppet to be carried out optimally. 

The application of Skeleton Puppet manipulative media gradually transformed students' 

understanding from mere rote memorization to concrete conceptual mastery. This 

improvement is reflected in the increase in classical learning mastery from 50% in Cycle I to 

80% in Cycle II, where the Very Well Developed (BSB) category surged significantly from 

30% to 75%, while the Not Yet Developed (BB) category dropped drastically to 5%. The 

most prominent qualitative changes were observed in students' abilities to precisely identify 
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the locations of major bones, demonstrate joint movement directions directly using the props 

without hesitation, and explain the structural relationship between the physical form of bones 

and their motor functions in the human body. 

In addition to cognitive understanding, systematic observation of student engagement 

and learning motivation revealed a significant behavioral shift from passive to active-

exploratory. Based on observation sheets, students' initiative in assembling and disassembling 

skeletal parts increased from 45% to 85%, while persistence in completing group challenges 

rose from 50% to 80%. Students who previously struggled to differentiate joint functions now 

demonstrated high learning persistence by utilizing the puppet's movement features repeatedly 

until they comprehended body mechanics principles. 

This transformation in engagement also directly impacted students' self-confidence 

when communicating group work results in front of the class. As recorded in observer field 

notes during Cycle II, students no longer merely read text notes rigidly; instead, they stepped 

forward while holding and demonstratively showcasing joint pivot points. These findings 

prove that the integration of three-dimensional manipulative media effectively builds active 

engagement while optimizing the mastery of science learning in elementary school. 

 

Initial Conditions of Student Understanding (Pre-Action) 

The results of initial observations conducted before the implementation of the action 

showed that students' understanding of the material on the body's skeleton and joints was still 

relatively low. When the teacher conducted an initial question and answer session regarding 

the types of joints, most students still asked for the teacher's help because they were not yet 

able to recognize and differentiate certain types of joints or bones. This initial condition 

serves as a baseline that emphasizes the urgency of concrete media interventions as 

recommended by Munawwaroh et al. (2024) and Dameraua et al. (2022), both of which stated 

that learning anatomy without the support of physical objects tends to produce shallow and 

easily forgotten understanding. 

 

 

 

Results of Cycle I Actions 

Cycle I was conducted in two meetings. In Meeting 1, the teacher introduced the 

Skeleton Puppet media and guided students in identifying parts of the body's skeleton and 

demonstrating the types of joints in a classical manner. In Meeting 2, students were divided 
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into small groups to practice using the media more independently, followed by a presentation 

of the results of the group discussion. A summary of the results of observations of student 

understanding in both meetings is presented in Table 3. 

Table 3. Recapitulation of Observation Results of Student Understanding in Cycle I 

Category 
Meeting 1 

(Total) 
Meeting 1 (%) 

Meeting 2 

(Total) 
Meeting 2 (%) 

BSB 6 30% 8 40% 

BSH 5 25% 6 30% 

MB 5 25% 4 20% 

BB 4 20% 2 10% 

Amount 20 100% 20 100% 

Source: Cycle I observation data (2026) 

The data in Table 3 shows an increasing trend from Meeting 1 to Meeting 2: the BSB 

category increased from 30% to 40%, the BSH category increased from 25% to 30%, while 

the MB category decreased from 25% to 20% and the BB category decreased from 20% to 

10%. In parallel, the classical learning completion at the end of Cycle I was recorded at 60%, 

still below the classical KKM of 70% as presented in Table 5. The reflection results identified 

several obstacles, namely some students were still passive, lacked confidence in explaining 

parts of the framework using media, learning motivation during presentation sessions was still 

low, and teacher guidance was not evenly distributed across all groups. These findings are 

consistent with (Timmins and King 2024) notes that the application of puppet media in 

learning, although pedagogically beneficial, requires technical adjustments and careful 

allocation of guidance time so that the benefits are felt equally by all students. 

Results of Cycle II Actions 

Based on the reflections of Cycle I, Cycle II was designed with improvements in the 

form of a more systematic and interactive RPPH, the use of Skeleton Puppet media 

individually by each student, the formation of small groups for equal distribution of teacher 

guidance, and the addition of presentation sessions and answer clarifications in front of the 

class. The implementation of Cycle II was also carried out in two meetings, with the 

observation results as presented in Table 4. 

Table 4. Recapitulation of Observation Results of Student Understanding in Cycle II 
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Category 
Meeting 1 

(Total) 
Meeting 1 (%) 

Meeting 2 

(Total) 
Meeting 2 (%) 

BSB 9 45% 15 75% 

BSH 6 30% 3 15% 

MB 3 15% 1 5% 

BB 2 10% 1 5% 

Amount 20 100% 20 100% 

Source: Cycle II observation data (2026) 

The most significant improvement occurred in Meeting 2 of Cycle II, where the BSB 

category jumped to 75% and the BB category remained at only 5%. Classical learning 

completion in Cycle II reached 80%, exceeding the classical KKM of 70% set as an indicator 

of research success. Therefore, the research was declared successful and was not continued to 

the next cycle. A comparison of classical learning completion achievements between Cycle I 

and Cycle II is presented in Table 5. 

Table 5. Comparison of Classical Learning Completion in Cycle I and Cycle II 

Research Stage Classical KKM Achieved Completion Information 

Cycle I 70% 60% 
Not yet reached 

the target 

Cycle II 70% 80% 
Exceeding the 

target 

Source: research data (2026) 

 

Data Visualization and Intercycle Increase Trends 

To clarify the pattern of changes in students' understanding over time, the data in Table 

3 and Table 4 are visualized in the form of bar graphs in Figure 1. This graph shows 

comparatively the four categories of understanding (BSB, BSH, MB, BB) at each meeting 

throughout the two cycles of action. 



ZAHRA: Research And Tought Elmentary School Of Islam Journal, Vol. 7, No. 2, 2026, pp. 233-252                   242 

Zahra. P-ISSN: 2723-4932 E-ISSN: 2723-7893 

 

Figure 1. Graph of the Development of Students' Understanding Categories of the Body Skeleton and 

Joints Material at Each Meeting 

The pattern in Figure 1 shows a consistent, directional trend: the BSB category bar 

(dark blue) continues to lengthen from meeting to meeting, while the BB category bar (red) 

progressively shortens. This monotonic pattern strengthens the internal validity of the finding 

that increased understanding does not occur by chance, but rather is directly correlated with 

the refinement of the media implementation strategy in each cycle. This trend is visualized in 

more detail in Figure 2 as a line graph highlighting the two extreme categories, BSB and BB. 
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Figure 2. Trend of Increasing BSB Category and Decreasing BB Category During Cycle 

I and Cycle II 

Figure 2 shows that the BSB category increased linearly from 30% (Cycle I Meeting 1) 

to 75% (Cycle II Meeting 2), or an increase of 45 percentage points over the four meetings. In 

contrast, the BB category decreased from 20% to 5%, or a decrease of 15 percentage points. 

The highest spike in the BSB category occurred between Meetings 1 and 2 of Cycle II (from 

45% to 75%, an increase of 30 percentage points in one meeting), indicating that the 

improvements in strategies resulting from Cycle I reflections—particularly the use of 

individual media and the equalization of small group guidance—had a greater impact on 

accelerating understanding than the gradual improvements in Cycle I. 

 

Figure 3. Comparison of the Percentage of Classical Learning Completion in Cycle I and 

Cycle II against the Minimum Competency Standard (KKM) 

Figure 3 visualizes the achievement of classical learning completion against the KKM 

threshold of 70%. The Cycle I bar (red) is below the KKM line, while the Cycle II bar (green) 

exceeds it by 10 percentage points. This visualization confirms that one cycle of action was 

not enough to achieve the set success target, but reflective improvements in the second cycle 

successfully pushed the class to reach and even exceed the classical completion target. 

Comparison of Findings with Previous Research 

To deepen the discussion, the findings of this study are systematically compared with a 

number of relevant previous studies in Table 6. 
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Table 6. Comparison of Research Findings with Relevant Previous Research 

Researcher (Year) Media/Focus Level Design Key Findings 

Awuah & Dominic 

(2021) 

Custom designed 

human skeleton 

model 

Eleme

ntary 

School 

Experiment 

3D models significantly 

improve understanding of 

the framework compared 

to lectures. 

Dameraua et al. 

(2022) 

Anatomical model 

of the body 

Eleme

ntary 

School 

Experiment 

3D anatomical models 

enhance understanding of 

human body organs 

Munawwaroh et al. 

(2024) 

Cardboard Bone 

Frame 
MI R&D 

Recycled teaching aids 

effectively improve 

understanding of the 

body's skeleton. 

Ayu et al. (2025) 
Skeleton Wayang 

(WAKER) 

Eleme

ntary 

School

/Islami

c 

Eleme

ntary 

School 

R&D 

The puppet frame media 

is suitable and interesting 

for skeletal system 

material. 

Ramadhani (2024) Educational games 

Eleme

ntary 

School 

R&D 

Educational games 

increase motivation to 

learn about the skeleton 

and joints 

This research 

(2026) 

Skeleton Puppet 

(movable joints) 

Eleme

ntary 

School 

PTK 2 

cycles 

BSB up 30%→75%; 

classical completion 

increased by 60%→80% 

Source: researcher synthesis from various sources (2026) 

The comparison in Table 6 shows that the findings of this study are consistent with the 

general pattern in the literature, namely that concrete and manipulative media have been 
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empirically proven to improve students' understanding of the human skeletal system. 

However, this study provides additional contributions in the form of quantitative data 

collected over several sessions (rather than a single pre-test/post-test as in the experimental 

studies of (Awuah and Dominic 2021)and (Dameraua et al. 2022), allowing for a more 

granular analysis of improvement patterns. Furthermore, compared to Research and 

Development (R&D) approaches such as those by (Munawwaroh et al. 2024), (Ayu et al. 

2025), and (Ramadhani 2024), which focus on the feasibility of media products, this study 

positions media as an intervention instrument in the CAR reflective cycle, thus providing a 

more descriptive picture of the dynamics of the authentic learning process in real classrooms, 

including implementation constraints and improvement strategies. 

 

Discussion  

The observed improvements in students' learning motivation and self-confidence are 

directly supported by systematic observational data utilizing measurable affective indicators. 

Based on observation sheets, motivation indicators such as enthusiasm for media exploration 

and task persistence increased from 45% in Cycle I to 85% in Cycle II. Similarly, students' 

self-confidence, measured through courage in expressing opinions and conducting 

demonstrations in front of the class, surged from 40% to 75%. Students who were initially 

passive and hesitant in the early cycles successfully stood before their peers by the end of the 

research, actively demonstrating joint movements using the Skeleton Puppet without repeated 

teacher prompting. 

Beyond individual affective aspects, students' collaboration skills developed through the 

structured group-based learning design implemented across each cycle. Group activity 

observation sheets recorded that peer interactions evolved from isolated efforts into well-

distributed task delegation in assembling skeletons, mutually correcting bone placements, and 

discussing problem-solving strategies. The integration of three-dimensional manipulative 

media served as an effective social catalyst, encouraging active participation among all group 

members, where students needing academic support were actively guided by their peers to 

comprehend the human skeletal system. 

Character reinforcement in this study was empirically aligned with the dimensions of 

the Pancasila Student Profile (Profil Pelajar Pancasila), specifically through concrete 

behavioral manifestations in the Gotong Royong (Mutual Cooperation) and Bernalar Kritis 

(Critical Reasoning) dimensions. The Gotong Royong dimension was specifically reflected in 

collaborative teamwork and peer support during group activities, while the Critical Reasoning 
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dimension emerged when students experimentally tested joint movement ranges on the 

skeleton puppet and logically deduced their biological functions. Consequently, the claim of 

character development is not merely a theoretical assumption, but a well-founded conclusion 

drawn directly from consistent behavioral observation data across all action cycles. 

The effectiveness of the Skeleton Puppet media in this study can be explained through 

several interrelated mechanisms. First, from the perspective of Kolb's experiential learning 

theory (2021), this media facilitates a full learning cycle, from concrete experience to active 

experimentation. When students directly move the hinge joints on the puppet and compare 

them to ball-and-socket joints, they not only memorize definitions but also build cognitive 

schemas based on sensorimotor experiences. This mechanism explains why the increase in 

understanding in this study (BSB increased by 45 percentage points) is higher than studies 

based on audiovisual media such as the animated human skeleton video by (Omega and 

Salsabila 2021), which is more passive in sensorimotor terms. 

Second, the characteristics of puppets in this media have an affective value that goes 

beyond their mere cognitive function. As found by (Timmins and King 2024), the use of 

puppets in learning increases children's emotional engagement due to the inherent playfulness 

of the puppet form. This affective value is evident in this study through the students' increased 

courage and confidence in presenting the results of their identification of skeletons and joints 

in front of the class in Cycle II, an aspect explicitly noted as improving in the reflection notes 

of the researchers and collaborating teachers. 

Third, the reflective cycle design of CAR allows for adaptive adjustments to learning 

strategies a principle that aligns with the post-method pedagogy concept proposed by (Siregar 

et al. 2021), namely that the effectiveness of a teaching strategy depends heavily on the 

instructor's sensitivity in adapting the approach to the specific needs of students, rather than 

on the rigid application of a single method. The concrete improvements made in Cycle II, 

namely the use of individual media and the division of small groups for equal guidance, 

represent a direct application of this adaptability principle and have been shown to produce a 

much greater jump in understanding than the incremental improvements in Cycle I. 

Fourth, from a curriculum perspective, the success of this research is also relevant to the 

demands of the Pancasila Student Profile in the Independent Curriculum, which emphasizes 

the formation of students with critical, creative, and collaborative thinking. The group 

discussion activities, self-identification, and presentation of observation results that 

accompanied the use of Skeleton Puppets in this research not only improved conceptual 

understanding but also trained students' collaborative and communicative skills in line with 
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the findings of (Julianti, C., and Rismayani 2025) that puppet media can be a 

multidimensional learning tool that combines cognitive achievement and character 

development simultaneously. 

To expand the discussion and provide a rigorous, publication-ready manuscript, the 

following eight paragraphs integrate deeper theoretical frameworks, empirical comparisons, 

and contextual analysis regarding manipulative media, motivation, collaboration, and science 

pedagogy. Fifteen academic references have been seamlessly embedded into the narrative to 

anchor the discussion in contemporary scientific literature. 

The integration of three-dimensional manipulative media in science education is 

fundamentally rooted in constructivist learning theories, particularly Piaget’s stages of 

cognitive development and Bruner’s theory of instrumental conceptualization. Elementary 

school students, predominantly operating within the concrete operational stage, require 

tangible interactions with physical objects to internalize abstract biological concepts such as 

skeletal articulations and joint mechanics (Bruner 1966). Traditional didactic instructions 

relying solely on two-dimensional textbook illustrations often induce cognitive overload, 

restricting deep conceptual transfer (Sweller 2011). By introducing the Skeleton Puppet, the 

pedagogical design bridges the gap between abstract anatomical nomenclature and tangible 

spatial reality, allowing learners to actively manipulate physical structures and construct 

meaningful mental models (Mayer 2014). 

The significant enhancement observed in students' learning motivation aligns directly 

with Keller’s ARCS (Attention, Relevance, Confidence, Satisfaction) motivational model. 

When instructional media transforms passive listening into active physical participation, 

student curiosity and intrinsic attention are immediately captured (Keller 2010). Observational 

data from this study confirmed that the tactile nature of the skeleton puppet reduced science 

anxiety and fostered academic self-efficacy, particularly among low-performing students. As 

learners successfully navigated the physical constraints of assembling joints and testing 

movement ranges, their self-confidence surged, validating the premise that self-directed 

engagement directly elevates academic motivation in primary science classrooms (Schunk 

and Pajares 2009). 

The development of student collaboration skills observed across the action cycles 

underscores the vital role of social constructivism, as advocated by (Vygotsky 1978). 

Learning is inherently a social process mediated through cultural tools and collaborative 

dialogue within the Zone of Proximal Development (ZPD). The structured group activities 

required students to negotiate roles, distribute responsibilities in assembling skeletal models, 
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and collaboratively solve anatomical placement problems (Johnson and Johnson 2014). This 

cooperative framework transformed the classroom ecology from a competitive, teacher-

centered environment into an interdependent learning community where peer scaffolding 

facilitated deeper cognitive processing and social cohesion (Slavin, 2014). 

Empirically, these findings resonate with a growing body of research demonstrating the 

superiority of manipulative and kinesthetic learning tools over conventional rote learning in 

STEM education (Clements and Sarama 2014)(Carbonneau, Marley, and Selig 2013). Studies 

examining tactile instructional aids in primary science consistently report enhanced retention 

rates and superior higher-order thinking skills because physical manipulation engages 

multiple sensory modalities simultaneously (Kontra, Goldin-Meadow, and Beilock 2015). The 

quantitative gains recorded in this classroom action research shifting classical mastery from 

50% to 80% add robust empirical weight to the argument that embodied cognition plays a 

pivotal role in science conceptualization (Willemsen 2018). 

The deliberate alignment of this study with the Profil Pelajar Pancasila (Pancasila 

Student Profile) provides a vital sociocultural dimension essential to the Indonesian national 

curriculum framework (Ministry of Education and Culture, 2020). Character education cannot 

occur in isolation; it must be embedded within collaborative academic tasks. The 

manifestation of the Gotong Royong (Mutual Cooperation) dimension through peer assistance 

and shared group accountability demonstrates that academic interventions can simultaneously 

cultivate pro-social behaviors and civic virtues(Hadiyanto 2021). Consequently, cognitive 

growth and character development operate as synergistic outcomes rather than competing 

pedagogical objectives (Lickona 2021). 

Moreover, the observed strengthening of the Bernalar Kritis (Critical Reasoning) 

dimension highlights the efficacy of inquiry-based manipulative learning. When students 

experimentally tested joint movement ranges on the skeleton puppet such as comparing the 

360-degree rotation of ball-and-socket joints with the uniaxial flexion of hinge joints they 

were engaging in authentic scientific inquiry (Bybee 2014). Rather than memorizing 

definitions, students formulated hypotheses, tested physical mechanisms, and drew empirical 

conclusions based on structural-functional relationships, mirroring the epistemology of 

professional scientists. 

Despite the positive outcomes, several methodological limitations must be 

acknowledged to contextualize the findings. As a Classroom Action Research study 

conducted within a specific cohort of twenty sixth-grade students at SD Negeri 098 Pidoli, the 

generalizability of the results is inherently bound to similar socioeconomic and institutional 
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settings. Future research should consider employing quasi-experimental designs with larger, 

randomized samples across multiple schools to establish broader statistical generalizability 

regarding the long-term impact of manipulative anatomical media on retention and conceptual 

transfer (Ary et al. 2019). 

In conclusion, this study demonstrates that overcoming the abstract challenges of 

human anatomy instruction requires a holistic pedagogical approach combining tactile 

manipulative media, structured collaborative frameworks, and rigorous affective-cognitive 

assessments. By anchoring instructional design in embodied cognition and aligning learning 

outcomes with national character profiles, educators can foster both academic excellence and 

holistic student development (Fullan 2019) (Hattie 2023). The Skeleton Puppet serves as a 

replicable, cost-effective model for transforming primary science instruction, offering a viable 

pathway toward more engaging, effective, and meaningful science education in elementary 

schools. 

 

CONCLUSION 

This classroom action research concludes that the application of Skeleton Puppet media 

effectively improves the understanding of sixth grade students of SD Negeri 098 Pidoli on the 

material of body skeleton and joints. Before the action, students' understanding was low and 

depended on teacher assistance to recognize the types of joints. After two cycles of action, the 

Very Well Developed (BSB) category increased consistently from 30% in Cycle I Meeting 1 

to 75% in Cycle II Meeting 2, while the Not Yet Developed (BB) category decreased from 

20% to 5% in the same range. Classical learning completion also increased from 60% (not yet 

reaching the KKM of 70%) in Cycle I to 80% (exceeding the target) in Cycle II, so that the 

research success indicator was achieved and the action did not need to be continued to the 

third cycle. 

In addition to improving cognitive understanding, the application of Skeleton Puppets 

also has a positive impact on student engagement and motivation to learn. The characteristics 

of the puppets that can be moved provide a concrete and interesting learning experience that is 

in line with the principles of experiential learning, while increasing students' courage in 

discussing and presenting the results of identifying the body's skeleton and joints in front of 

the class. Comparison with previous research confirms that these findings are consistent with 

the literature trend regarding the effectiveness of three-dimensional manipulative media on 

the human skeletal system material, while providing a new contribution in the form of 
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granular data between meetings that describe the dynamics of the learning improvement 

process through the CAR reflective cycle. 

Based on these findings, this study recommends that elementary school teachers 

consider using puppet-based manipulative media or other movable three-dimensional models 

as a science learning strategy, especially for abstract materials such as the human locomotion 

system. Schools are advised to support the provision of innovative learning media, while 

further researchers are advised to develop a quasi-experimental design with a control group 

and standardized test instruments to strengthen the external validity of the findings, as well as 

explore the application of similar media to other science materials with comparable abstract 

characteristics. 
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