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 The 2013 curriculum for early childhood education with an integrative 

thematic and scientific approach is very suitable for integrating STEAM-

based learning as it is carried out through various contexts to bring subject 

matter closer to everyday life or the themes are close to the world of 

children. However, children's social skills have not developed well; 

children have not been able to cooperate with their peers. The aim of this 

research was to develop early childhood cooperation by implementing 

STEAM project-based learning (PjBL). This study used classroom action 

research and it involved 15 children with an age range of 5-6 years in 

Salsabil Early Childhood Education, Telagawaru, West Nusa Tenggara. 

Data were obtained through observation regarding the activities of the 

teachers and children. The result showed that the cooperation among 

children improved significantly in cycle 1 to 3 after implementing STEAM 

PjBL. Therefore, the implication of STEAM PJBL can develop the ability 

to work together in early childhood. 

 

A. INTRODUCTION 

The curriculum is a set of plans and arrangements regarding the objectives, contents, and 

development of materials as well as the methods used as guidelines for the implementation of 

improvement activities to achieve certain educational goals. This application requires an 

approach that can integrate the theoretical and practical aspects. The learning process in the 

2013 curriculum is carried out by using a scientific approach. This approach includes three 

domains namely attitudes, knowledge, and skills. From those various studies on learning 
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strategies, one of the appropriate learning strategies and approaches is science, technology, 

engineering, the arts, and mathematics (STEAM).  

The 2013 Curriculum for Early Childhood Education with an integrative thematic and 

scientific approach is very suitable for integrating STEAM-based learning because it is carried 

out through various contexts to bring subject matter closer to everyday life or themes that are 

close to the world of children. This approach is currently being rebuilt in developed countries, 

one of which is the STEAM approach  (Munawar et al., 2019). In line with this, the STEAM 

approach can help to develop knowledge, help to answer questions based on investigation, and 

it can help students to create new knowledge. Not only popularly used in higher education which 

emphasizes the formation of Higher Order Thinking Skills (HOTs), the STEAM has also been 

introduced since the elementary education level (Nasrah et al., 2021). 

STEAM is an integrated learning approach that encourages students to think broadly about 

everyday life which is designed in fun, meaningful, and inspiring- integrated learning activities. 

The STEAM indicator is that the media can be obtained easily based on inquiry as a problem 

topic and easy to apply and cost-effective (Limbong et al., 2019). Besides, the STEAM approach 

is contextual learning where students are required to understand the phenomena in their 

environment. The STEAM approach encourages students to learn and explore all of their 

potential. This approach can make children think critically and comprehensively, and it 

stimulates children to be able to solve problems (Yakman & Lee, 2012). 

The application of learning methods that contain STEAM for early childhood needs to be 

used to improve teaching and learning activities where children can interact directly by 

observing, asking, reasoning, gathering information, and communicating. In addition, in the 

learning method that contains STEAM, children can gain knowledge through mathematical 

logic and art which includes an understanding of numbers, blocks, shapes, classifications and 

works from the surrounding environment (Veryawan & Tursina, 2022). 

The STEAM method is very well applied to early childhood, where it facilitates early 

childhood to be able to think critically and independently in various ways. In real life, children 

are able to explore themselves as they wish, what they feel, see, play, and they learn what they 

can remember until they grow up. An early age can absorb the activities that are taught because 

it is in the period of golden age. In this phase, children are trained to find the relationship 

between one discipline and others by fostering students’ critical thinking skills and practice their 

independence (Septiani & Kasih, 2021). 

There are six aspects of development in early childhood that must be developed optimally. 

One of them is the aspect of children's social emotional development. In fact, the children's 

social skills at Salsabil School have not developed well, the children have not been able to 

cooperate with their peers. Early childhood in the education unit emphasizes individual learning 

activities where group activities involving one child with other children are not carried out. So 

that this causes the sensitivity and communication of children with other people is less 

established. 
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The ability to cooperate is behavior that is based on efforts to make himself able to create 

relationships with others in carrying out actions and work  (Mulyasa, 2014).  In line with this 

opinion, cooperation is doing a job together sincerely (Rosyadi, 2013). In the Minister of 

Education and Culture of the Republic of Indonesia Number 137 of 2014 concerning National 

Standards for Early Childhood Education, it is stated that the ability to cooperate is included in 

the aspect of social emotional development of children aged 5-6 years which can be seen in the 

form of being cooperative with friends; obeying class rules, being responsible; playing with 

peers; knowing the feelings of his friends, sharing with others; respecting the 

rights/opinions/works of others; using socially acceptable means to solve problems; and 

showing tolerance (Prabandari & Fidesrinur, 2021). 

The ability to cooperate needs to be instilled in early childhood so that after adulthood 

children have the ability to cooperate in groups. The purpose of cooperation is to get the 

expected and profitable results. Likewise with children, that the expected ability to cooperate 

with peers in a group will produce something. So it can be concluded that the ability to cooperate 

can be developed in children from an early age. The goal is for children to have discipline in 

dealing with the external environment and in facing challenges in the future. Then the 

cooperative ability referred to here is that the child is able to complete the activities given by the 

teacher to him and his friends so that the activity is completed quickly (Ramelan & Suryana, 

2021). 

The social abilities possessed by each child include several things, namely caring, loving, 

peers, sharing, obeying the rules, being responsible, interacting with others, sympathy, and 

cooperation. This is also in line with the opinion (Resmasari, 2020) that social skills include 

communication skills, being part of a group, self-control, empathy, responsibility, and 

cooperation. Cooperation is very important for early childhood. Through those activities, 

children can develop their sensitivity and ability to communicate and socialize as well as teach 

them to respect others. The ability to adapt is one of the abilities that children should have. For 

children after an early age, in general, children have started to get to know the outside 

environment other than their family environment. Early childhood is a time when a child gets 

to know the outside environment, peers, and activities outside the home. So that the child will 

begin to learn to adapt to the surrounding environment such as values, rules, and norms  

(Nurhani & Atika Putri, 2020).  

One of the newest learning strategies is STEAM which is a learning strategy that can 

develop various skills possessed by children, such as creativity, critical analysis, group work, 

independent thinking, initiative, and communication. In STEAM learning, there are several 

aspects that need to be considered, one of which is communicating, namely developing various 

language skills and communicating with other people; work individually or in groups and discuss 

ideas through speaking, listening and writing activities. 

The STEAM method can be integrated into PjBL learning or a project-based learning 

model is one way to present a learning experience by confronting children with problems of 

daily activities that must be solved in groups. PjBL is a learning approach that allows them to 

develop their own collaboration and demonstrate new experiences through various forms of 
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representation. Learning in early childhood, in addition, is to emphasize play-oriented learning 

and the development of oriented learning. Development-oriented learning means that the 

approach used by teachers to carry out learning is child-oriented learning itself (Nuraeni, 2014). 

There are several things that must be done in stimulating the development of child-oriented 

learning including; 1) helping children in asking and answering questions using children's 

imagination and curiosity, 2) helping children in developing concepts consisting of the concepts 

of shape, color, sizes, patterns and numbers, and 3) helping children learn the world around 

them by providing hands-on experience, learning by hand on experience (Novita, 2018). In line 

with this, through oriented learning, children can easily explore according to their imagination 

and creativity and they can also develop three areas of development in acquiring knowledge, 

namely physical knowledge, mathematical logic knowledge which is closely related to children's 

cognitive and social knowledge (Hasibuan et al., 2021). 

The Project Based Learning (PjBL) model is inseparable from the theoretical principles put 

forward by early childhood education leaders. Piaget and Vygotsky say that knowledge will 

develop when it is faced with new experiences that will build and modify initial knowledge. 

Vygotsky is known for social constructivism theory where the individual thinking is formed and 

influenced by their social environment with scaffolding and ZPD theory. Vygotsky in 

identifiying ZPD as the distance/gap between the potential level of development shown by 

problem solving through adult guidance or the cooperation of more capable peers (Ibda, 2015). 

John Dewey also propounds project-based learning. He coined the concept of “learning by 

doing”. This form of learning is Dewey's extrusion to preschool institutions which are 

frequently passive, lazy to work, and unproductive. In line with those facts, Kilpatrick proposes 

a concept of project learning through the provision of various learning materials which 

encourage interactions among children. Project-based learning is a learning model that is carried 

out by the teacher through learning materials that allow students to arrange the materials by 

themselves (Sujiono, 2009).  

In collaborative learning, therefore, there is a collaboration between teacher and students, 

which means the teaching and learning process are not teacher-centered learning. This opinion 

is also in line with (Katz, 2011), the key of project is that it is a research effort deliberately 

focused on finding answer to questions about a topic posed either by the children, the teacher, 

or the teacher working with the children. Project-based learning approach is one of the 

approaches that can be chosen to develop the principle of playing while learning and requiring 

pupils to be the center of early childhood learning. Literature review suggests that project-based 

teaching method can be applied to all levels of education, from early childhood to tertiary level 

(Katz, 2011). The use of PjBL is based on the assumption that problem-solving will not be 

achieved if it is not viewed from various aspects.  

The implementation of STEAM-PjBL for early childhood is carried out through the 

following steps: 1) reflection is the stage where children assimilate what will be learned with 

what they have already known; 2) research is the activity of collecting information needed to 

complete the project. In this stage, the teacher may propose problems that have to be solved by 

pupils; 3) discovery is a stage of formulating or finding solutions to solve the problems; 4) 
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application is an activity of formulating and revising a model or product as the solution for the 

problems; 5) communication is presenting the model or product that has been made (Izzati et 

al., 2019). Based on those steps, it can be concluded that STEAM PjBL learning provides an 

opportunity to explore, learn, and develop in solving the problems. The characteristics of 

STEAM learning can stimulate children’s interest and ability to collaborate (Prameswari & Anik 

Lestariningrum, 2020). 

The implementation of STEAM PjBL in Indonesia at the early childhood level is still very 

rarely done. Some studies on STEAM PjBL have been carried out such as research on the 

development of STEAM PjBL based science learning models on Islamic themes (Imaduddin, 

2017). Most of the research on the implementation of STEAM and PjBL is done separately 

without integrating them. Several studies on STEAM for early childhood were conducted 

qualitatively to describe the characteristics of implementation and development of a STEAM-

based curriculum (Munawar et al., 2019). In another study, it was found that the application of 

STEAM in early childhood has the potential to develop children's creativity (Wahyuningsih et 

al., 2020). On the other hand, the results of research on PjBL for early childhood students show 

that the application of PjBL can stimulate motor skills, problem-solving abilities, and prosocial 

skills (Herawati et al., 2020). The lack of research on the implementation of STEAM-PjBL in 

early childhood and the potential for STEAM and PjBL learning in developing children's 

abilities have become a strong basis for the implementation of STEAM-PjBL. This study 

examines STEAM-PjBL in early childhood which aims to provide an overview of the 

implementation process and its effectiveness in developing cooperative behavior in early 

childhood. 

The implementation of STEAM and PjBL are the focus of this study. In applying STEAM, 

children are stimulated in every aspect of their development. One of the articles written by 

(Aghnaita et al., 2020) concluded that children’s social development can be stimulated by the 

existence of various interesting activities. They begin to show a desire related to what to do and 

do the activities in groups with other children. In addition, the application of the STEAM 

method in learning is able to train students both cognitively, skills, and affectively. This shows 

that by implementing interesting learning activities, one of which is by implementing STEAM 

and PjBL which can develop cooperation in early childhood. The combination of STEAM and 

PjBL aims to develop children's cooperation, therefore, researchers will review the research 

entitled Implementation of STEAM PjBL in developing early childhood cooperation. This is 

also related to the focus area that is the reference for researchers, namely the IPNG strategic 

plan which produces research that qualified, relevant and competitive. 

B. METHOD 

This study applied classroom action research utilizing a mixed method to gain the data 

which combines qualitative (primary data) in form of the description of the STEAM-PjBL 

learning process to the students at the age of 5-6 to stimulate children’s collaborative behavior 

with quantitative data (secondary data) in form of collaborative behavior development that 

involved in this study. This method is chosen because it can help the researcher to reveal things 
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related to the activities of teachers and students completely and the development shown by 

pupils as the effect of the STEAM-PjBL learning strategy (Sugiyono, 2011).  

This study consisted of 15 students at Salsabil Telagawaru Kindergarten at aged 5-6 years 

old. The data were gained through observation with the following instruments: 1) observation 

sheets for teachers and students in every stage of STEAM-PjBL including the indicators of 

collaborative behavior such as reflection, research, discovery, application, and communication 

(Izzati et al., 2019). According to Maria (Syaodih et al., 2018) those abilities contain: 1) 

responsibility; 2) sharing; 3) helping each other; 4) connecting to solve problems or assignments 

in the group. The documentation in form of a learning video was used to complete the lack of 

observation data related to teachers and students activity during the learning process. The 

research instrument used has been validated by two experts consisting of an expert in learning 

science and education for early childhood. Observational data in form of the activities of 

teachers and children are described descriptively in each series of STEAM learning which is 

carried out starting from STEAM-PjBL. Meanwhile, the development of problem solving 

abilities of each child is identified by certain criteria, then counted the number of children who 

include into the criteria consisting of; Not Developed (BB), Starting to Develop (MB), 

Developed as Expected (BSH), and Very Well Developed (BSB). 

C. RESULT AND DISCUSSION 

The learning process of STEAM-Project Based Learning in phase I is carried out for 3 days 

with the theme of the universe and the sub-theme ‘water’. On the first day of the reflection 

stage, children watched videos about fish living in the sea and in rivers which were aimed to 

stimulate children’s responses to develop and maintain a relationship with their friends. This 

activity was also carried out to attract children’s attention, so they followed the project from 

beginning to end. At the research stage, the teacher rose a problem by bringing fish in plastic. 

Then, on the second day at the discovery stage, the teacher gave an illustration to the children 

by showing several containers for saving the fish. This activity was done to give an illustration 

to the children for making a design. However, the indicator had been stated by the teacher, 

whether or not the children wanted to face the problem together with their friends by designing 

the containers for saving the fish ended with playing a cat and mouse game to get the materials 

and equipment needed. This activity was carried out to stimulate the indicator of wanting to 

wait their turn when other children took turns to get the materials and equipment needed. At 

the third meeting of the application stage, the teacher repeated the previous activity by asking 

the question, sharing the design that has been made, and asking children to make a product 

from the design they made.  

However, the indicator that had to be fulfilled was the will of sharing materials and 

equipment with their friend during making a product. After making a product, the teacher then 

asked them to test the product by filling the fish container with water. This activity was done 

for seeing their responses when others have advice or opinion. This activity related to the 

indicator of self-control ended with telling a story about products that have been repaired at the 

communication stage. At this stage, one child was categorized as starting to develop (MB), two 

children were categorized as developed as expected (BSB), and one child was categorized as 

very well developed (BSB). The result of the research in stage 1 was in line with the opinion 

stated by (Johnson, 2011), learning activities given to children aimed at providing knowledge, 
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skills, character, and sense. Every learning activity given by the teacher elevated a sense in every 

child. In this stage, moreover, STEAM and PjBL give a positive sense to the children that they 

tend to do work in a group, share, queue, and have self-control. 

The STEAM-Project Based Learning in phase II is carried out for 3 days on the theme of 

natural phenomenon, sub-theme ‘rain’. The activity is starting by doing questions and answers 

about traditional games. On the first day at the reflection stage, children watched videos about 

the process of rain. This activity was carried out to invite children to foster and maintain a good 

relationship with their peers, so they can follow the learning activity from beginning to end. The 

teacher then conveyed the issue about a married couple living in an unlivable old hut illustrated 

by a puppet. After that, in the second stage, the teacher showed a video about a husband and 

wife who live in an unlivable old hut and invited children to observe the hut. In the designing 

process, children were invited to work together to know whether or not they want to face the 

problems together and ended with playing engklek. This activity was done for knowing 

children’s patience in the queue when other children took turns to get the tools and materials 

needed. The application stage was done on day 3 when the teacher repeated the previous activity 

by asking questions, sharing the design that has been made, and asking the children to make the 

product. The goal of this activity was to know whether or not children wantd to share the tools 

and materials during making a product. The teacher then invited the children to test the product 

by putting the puppet into the house that had been made and pouring the water little by little to 

see whether the house was leaking or not. This action was carried out to find out the children’s 

responses toward others’ opinions and suggestions which indicates self-control ended with 

storytelling about the product that had been reconstructed at the communication stage. The 

level of the children’s development was categorized developed as expected and very well 

developed. There is a collaboration among children as the result of STEAM-PjBL learning. This 

is proven by the children’s ability to accomplish the task. The development was categorized 

developed as expected (BSH). In the second phase of STEAM activities, children were given 

the task of doing certain tests on the product they have made. This activity was carried out to 

know whether the product is leaking or not. Moeslichatoen (Mulyasa, 2017) states that a project 

is a process of giving experience to the students by exposing them to everyday problems that 

must be done in a group, so they can manage themselves as well as adjust to others. It means 

STEAM learning can invite them to collaborate. 

The STEAM-Project Based Learning in phase III is done for 3 days on the theme 

homeland, sub-theme ‘arts and culture traditional game’. In the first stage, children watched 

videos about various traditional games which are aimed at inviting them to build and maintain 

relationships with friends as well as to attract them to follow the project from beginning to end. 

The teacher then showed the performance of wayang and its pictures at the research stage. After 

that, the teacher raised problems for children by telling a story about Pak Raden, who did not 

have a “wayang” to perform, and asking them to design it. The indicator that had to be achieved 

by the children was the will of doing something together, in this case designing the wayang in a 

group ended with a zigzag game. This activity was done for knowing children’s queue behavior 

related to turn-taking the necessary equipment and materials. The teacher then repeated the 

previous activity by questioning, sharing the design that has been made, and asking the children 

to make a product from it. The indicator that has to be achieved is the will of doing the task 

with other friends in the group as well as sharing the equipment and materials. After creating 

the product, the teacher invited children to test the product by trying to make it stand up. It was 

aimed to know whether the wayang was limp or not, whether it had been handled or not. That 
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activity was carried out to know the children’s responses to others’ opinions and advice as well 

as to meet the indicator of self-control ended with telling stories about a product that has been 

repaired at the communication stage. The result of those stages showed the level of children’s 

development was categorized developed as expected (BSH) and very well developed (BSB). The 

teaching and learning process using STEAM-PjBL is given discovery learning to the children. 

The discovery approach carried out in learning activities can sharpen children's mentality in their 

interactions with other people (Mursid, 2018). In line with this opinion, according to the results 

of the STEAM-BjBL activity in stage III, the children were on the developed as expected and 

developed very well criteria. 

Based on the result of the research, the STEAM-Project Based Learning was categorized 

as very well developed related to the indicator of collaborative ability in early childhood. It can 

be seen from the development of children’s behavior to do the certain task together. The 

indicator observed were children want to build and maintain a relationship with others, sharing, 

solving problems together, queuing, and having self-control. Furthermore, all of those five 

indicators were increased after STEAM-PjBL was applied in a learning activity, which is proven 

by the following criteria: BB becomes MB, MB becomes BSH, and BSH becomes BSB. 

The result of the data indicated that there was an improvement toward children’s 

collaborative abilities after applying STEAM-PjBL. The improvement can be seen from the pre-

experimental stage that all of the children were categorized starting to develop (MB). Then, after 

STEAM-PjBL was applied at stage I, there was 25% fell into starting to develop (MB), 50% 

developed as expected (BSH), and 25% very well developed (BSB). At the stage II, furthermore, 

there was 50% fell into developed as expected (BSH) and 50% was very well developed (BSB). 

In a nutshell, the research on the STEAM-PjBL model could develop collaborative ability in 

early childhood. The result of the study is in line with the statement proposed by  (Farhati, 2020) 

that the STEAM approach can drill and develop children’s creativity so that the 6 aspects of 

children’s development can be sharpened including children’s ability to collaborate. This is in 

accordance with the results of the study (Guyotte et al., 2015) that the STEAM model can teach 

children to process through observing, playing, recognizing patterns, and practicing creative 

thinking skills as well as collaboration and communication skills between children in completing 

a task or project given by the teacher. 

D. CONCLUSION 

The conclusions from the results of this study are: first, the PjBL STEAM learning model 

invites children to do everything together in accordance with every step of learning. Social 

development is seen when children design and make products. It can be found in the discovery 

and application stage. The aspect of social development appeared along with children’s ability 

to collaborate with others or their groups. Second, the STEAM-PjBL model can also be used 

to enhance children’s speaking ability. This improvement can be seen in the reflection stage 

when they are required to answer the basic question from the teacher. Besides, children can 

express their opinion as well as presenting or telling the output of the product they have made 

with their groups in front of their friends and teacher. Third, the STEAM-PjBL model can 

develop children’s problem-solving ability in early childhood. In the reflection stage, children 

are invited to observe something real, pictures, or videos. In addition, the discovery stage is 
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done along with the teacher inviting children to solve the problem that appeared in the project 

to develop children’s cognitive ability. 

E. REFERENCES  

Aghnaita, Almira Salsabila, A., Hanik, C., Syafitri, M., & Nadia, R. (2020). Kegiatan pembelajaran 
sebagai upaya dalam menstimulus perkembangan sosial emosional anak usia dini. Atfaluna: 
Journal of Islamic Early Childhood Education, 3(1), 43–57. 
http://dx.doi.org/10.32505/atfaluna.v3i1.1732 

Farhati, I. (2020). Ide perencanan pembelajaran berbasis STEAM. Jakarta: Bastari. 

Guyotte, K. W., Sochacka, N. W., Costantino, T. E., Kellam, N. N., & Walther, J. (2015). 
Collaborative creativity in STEAM: Narratives of art education students’ experiences in 
transdisciplinary spaces. International Journal of Education & the Arts, 16(15). 

Hasibuan, R. H., Tursina, A., & Ningsih, A. D. (2021). Knowledge acquisition in early childhood : 
An analysis of sand play activities. Jurnal Ilmiah Pesona PAUD, 8(2), 93–104. 
https://doi.org/https://doi.org/10.24036/2 

Herawati, N. I., Yuliariatiningsih, M. S., Halimah, L., & Mirawati. (2020). Identifikasi prosocial 
skill anak usia dini dalam project based learning. Prosiding Seminar Nasional Unimus, 108–114. 

Ibda, F. (2015). Perkembangan kognitif: Teori Jean Piaget. Intelektualita, 3(1), 242904. 

Imaduddin, M. (2017). Mendesain ulang pembelajaran sains anak usia dini yang konstuktif melalui 
STEAM project-based. Proceedings of 1st Annual Conference for Muslim Scholars, 2(2), 950–958. 
https://doi.org/DOI: https://doi.org/10.36835/ancoms.v0iSeri%202.96 

Izzati, N., Tambunan, L. R., Susanti, S., & Siregar, N. A. R. (2019). Pengenalan pendekatan 
STEM sebagai inovasi pembelajaran era revolusi industri 4.0. Jurnal Anugerah, 1(2), 83–89. 
https://doi.org/10.31629/anugerah.v1i2.1776 

Johnson, J. (2011). Pendidikan anak usia dini dalam berbagai pendekatan. Jakarta: Kencana. 

Katz, L. (2011). Project and young children. NAECY: Columbia University. 

Limbong, I., Munawar, M., & Kusumaningtyas, N. (2019). Perencanaan pembelajaran paud 
berbasis steam ( science, technology, eingeneering, art, mathematic ). Seminar Nasional 
PAUD 2019, 203–212. 
http://conference.upgris.ac.id/index.php/Snpaud2019/article/view/450 

Mulyasa. (2014). Manajemen PAUD. Bandung: Rosda. 

Mulyasa. (2017). Strategi pembelajaran pendidikan anak usia dini. Bandung: Rosda. 

Munawar, M., Roshayanti, F., & Sugiyanti, S. (2019). Implementation of STEAM (science 
technology engineering art mathematics) - based early childhood education learning in 
semarang city. CERIA (Cerdas Energik Responsif Inovatif Adaptif), 2(5), 276. 
https://doi.org/10.22460/ceria.v2i5.p276-285 

Mursid. (2018). Belajar dan pembelajaran pendidikan anak usia dini. Bandung : Rosda. 

Nasrah, Amir, R. H., & Purwanti, R. Y. (2021). Efektivitas model pembelajaran STEAM (science, 
technology, engineering, art, and mathematics) pada siswa kelas IV SD. JKPD (Jurnal Kajian 
Pendidikan Dasar), 6(1), 1–13. https://doi.org/DOI: 



Rokhyal Harjanty, Fithrii Muzdalifah 
Implementation of STEAM project-based learning in developing early childhood cooperation 

 Aṭfālunā: Journal of Islamic Early Childhood Education. Volume 5 Issue 1, June 2022, p. 56 

https://doi.org/10.26618/jkpd.v6i1.4166 

Novita, A. (2018). Peran orang tua dalam menstimulasi perkembangan kognitif anak usia dini. 

Aṭfālunā: Journal of Islamic Early Childhood Education, 1(1), 11–19. 
https://doi.org/10.32505/atfaluna.v1i1.769 

Nuraeni, N. (2014). Strategi pembelajaran untuk anak usia dini. Prisma Sains : Jurnal Pengkajian Ilmu 
Dan Pembelajaran Matematika Dan IPA IKIP Mataram, 2(2), 143. https://doi.org/10.33394/j-
ps.v2i2.1069 

Nurhani, S., & Atika Putri, A. (2020). Keterlibatan ayah dalam pengasuhan terhadap kemampuan 

penyesuaian diri anak usia 4-6 tahun. Aṭfāluna: Journal of Islamic Early Childhood Education, 3(1), 
34–42. https://doi.org/10.32505/atfaluna.v3i1.1654 

Prabandari, I. R., & Fidesrinur, F. (2021). Meningkatkan kemampuan bekerjasama anak usia 5-6 
tahun melalui metode bermain kooperatif. Jurnal Anak Usia Dini Holistik Integratif (AUDHI), 
1(2), 96. https://doi.org/10.36722/jaudhi.v1i2.572 

Prameswari, T., & Anik Lestariningrum. (2020). Strategi pembelajaran berbasis STEAM dengan 
bermain loose parts untuk pencapaian keterampilan 4c pada anak usia 4-5 tahun. Efektor, 
7(1), 24–34. https://doi.org/10.29407/e.v7i2.14387 

Ramelan, H., & Suryana, D. (2021). Analisis kemampuan kerjasama dalam perilaku sosial anak 
usia dini. Jurnal Riset Golden Age PAUD UHO, 4(2). https://doi.org/DOI: 
http://dx.doi.org/10.36709/jrga.v4i2.17921 

Resmasari, Y. (2020). Tingkat keterampilan sosial anak tk kelompok b di gugus II kecamatan 
berbah sleman Yogyakarta. Jurnal Pendidikan Anak, 9(2), 150–157. 
https://doi.org/10.21831/jpa.v9i2.31403 

Rosyadi, R. (2013). Pendidikan islam dalam membentuk karakter anak usia dini. Jakarta: Raja Grafindo 
Persada. 

Septiani, I., & Kasih, D. (2021). Implementasi metode STEAM terhadap kemandirian anak usia 
5-6 tahun di paud alpha omega school. Jurnal Jendela Pendidikan, 01(04), 194. 

Sugiyono. (2011). Metode penelitian kuantitatif, kualitatif dan R&D. Bandung: Afabeta. 

Sujiono, Y. N. (2009). Konsep dasar pendidikan anak usia dini. Jakarta: PT. Indeks. 

Syaodih, E., Setiasih, O., Romadona, N. U. R. F., & Handayani, H. (2018). Pengembangan 
kemampuan pemecahan masalah anak usia dini dalam pembelajaran proyek di taman kanak-
kanak. Jurnal Pendidikan Usia Dini, 12(1), 29–36. 
https://doi.org/https://doi.org/10.21009/JPUD.121 

Veryawan, & Tursina, A. (2022). Media loose parts: Workshop pembelajaran saintifik bermuatan 
STEAM. Journal of Sriwijaya Community Services on Education, 1(1), 30–37. 

Wahyuningsih, S., Pudyaningtyas, A. R., Hafidah, R., Syamsuddin, M. M., Nurjanah, N. E., & 
Rasmani, U. E. E. (2020). Efek metode STEAM pada kreatifitas anak usia 5-6 tahun. Jurnal 

Obsesi : Jurnal Pendidikan Anak Usia Dini, 4(1), 295–301. 
https://doi.org/10.31004/obsesi.v4i1.305 

Yakman, G., & Lee, H. (2012). Exploring the exemplary STEAM education in the U.S. as a 
practical educational framework for korea. J Korea Assoc. Sci. Edu, 32(6). 


