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Optimal utilization of school resources is the 

key to providing concrete and meaningful 

science learning for early childhood. This 

study aims to systematically review the 

literature on strategies for utilizing school 

environmental resources to develop science 

learning in Early Childhood Education (ECE). 

The method employed is a Systematic 

Literature Review (SLR) using the PRISMA 

protocol, sourcing data from SINTA 1-3 

accredited journals such as Jurnal Murhum, 

Obsesi, UNJ, Undiksha, and UIN Sunan 

Kalijaga. Out of 516 identified articles, 9 met 

the inclusion criteria (2019–2025) for further 

analysis. The findings indicate that utilized 

school resources fall into three main 

categories: the physical environment (school 

grounds and coastal ecosystems), biotic 

components (plants and trees), and abiotic 

components (natural loose parts). Integrating 

these resources through Contextual and 

STEAM approaches has proven effective in 

enhancing children's cognitive abilities, 

naturalist intelligence, and environmental 
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literacy (eco-literacy). This study offers 

practical implications suggesting that 

financial constraints are not barriers; teacher 

creativity in transforming school 

environmental facilities into real laboratories 

can create profound learning experiences. 

This research is expected to serve as a policy 

reference for school principals in organizing 

learning ecosystems and as a guide for 

teachers to reduce reliance on manufactured 

media. 

 Introduction 

 Science education in early childhood has a fundamental role in 

developing critical thinking skills, solving problems, and fostering 

scientific attitudes from an early age (Yaswinda et al., 2023). Introducing 

science in PAUD is not just about mastering concepts, but rather focuses 

on science process skills where children can actively explore the objects 

around them (Fardiah et al., 2019). However, the reality in the field 

shows that science learning is often neglected or only taught 

conventionally using worksheets, so it does not stimulate children's 

natural curiosity (Agustin et al., 2022). Early childhood education 

teachers often experience obstacles in providing varied science learning 

media, which results in the learning process becoming monotonous and 

less meaningful (Rusdawati & Eliza, 2022). In addition, many educators 

still feel confused about translating the scientific approach into concrete 

and enjoyable play activities for children (Artha et al., 2020). Therefore, 

a learning strategy is needed that can overcome media limitations while 

optimizing the potential for children's cognitive stimulation through 
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easily accessible resources (Yaswinda et al., 2023). 

 One of the most relevant approaches to the concrete learning 

characteristics of early childhood is learning based on the use of the 

school environment (Anggraini et al., 2022). The natural environment in 

schools provides a natural laboratory rich in real learning objects, 

allowing children to observe, predict, and infer scientific phenomena 

directly.(Suryani & Seto, 2020)Utilizing school resources, such as parks, 

gardens, or sandy play areas, has been shown to significantly improve 

children's cognitive abilities and science process skills compared to 

classroom learning (Yaswinda et al., 2023). In addition, the use of the 

surrounding environment as a learning resource is in line with the 

principles of contextual education, where children learn from what is 

close and familiar in their daily lives (Ardoin & Heimlich, 2021). This 

strategy is also an effective solution for PAUD units in overcoming the 

limitations of expensive manufactured science demonstration tools 

(Rusdawati & Eliza, 2022). 

 Although the benefits of nature-based learning have been widely 

recognized, previous research has tended to focus more on the 

development of digital media or videos for science literacy (Rusdawati 

& Eliza, 2022). Several other studies have focused on the use of specific 

Educational Game Tools (EA) or factory-made loose parts in science 

learning (Widayati et al., 2020). There is still limited literature that 

specifically examines how schools manage and utilize "dormant assets" 

in the form of natural resources already present in the schoolyard as the 
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main medium for science learning (Yaswinda et al., 2023). Most 

previous studies have only looked at the end result in the form of 

cognitive improvement, but have not explored how teachers utilize 

these resources on a daily basis (Fardiah et al., 2019). 

 This research provides novelty by focusing on strategies for 

optimizing school ecological resources whose potential is often not 

recognized by educators (Anggraini et al., 2022). In contrast to research 

that develops new media products, this research emphasizes the 

utilization or empowerment aspect of existing physical school 

environmental assets to build science process skills.(Yaswinda et al., 

2023)This research will explore in depth how teacher and child 

interactions with natural elements in schools can transform ordinary 

play areas into science inquiry areas (Agustin et al., 2022). 

 Based on this background, this study aims to analyze the use of 

natural resources in the school environment to develop science learning 

in early childhood education (PAUD). Specifically, this study aims to 

describe teacher strategies in managing the school environment as a 

resource for interactive and enjoyable science learning.(Suryani & Seto, 

2020) 

 Theoretically, the results of this study are expected to enrich the 

science of early childhood education, especially regarding nature-based 

science learning models (Yaswinda et al., 2023). Practically, this research 

provides guidance for PAUD teachers to be more creative in utilizing 

school environmental facilities without relying on expensive 
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manufactured media (Rusdawati & Eliza, 2022). For school principals, 

this research can be the basis for policies in arranging school 

environments that support a science learning ecosystem (Anggraini et 

al., 2022). For students, utilizing these resources is beneficial in 

providing concrete, meaningful learning experiences and fostering a 

love of nature (Sobel, 2025). 

Methods 

 This study used the Systematic Literature Review (SLR) method to 

collect, evaluate, and synthesize relevant research findings. This 

approach provides a comprehensive mapping of existing evidence and 

identifies research gaps. The review procedure was structured 

according to the PRISMA (Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses) guidelines to ensure transparency and 

accuracy in the literature selection process.(Ambarita & Gampu, 2025). 

 Search Procedure and Framework This study protocol was 

prepared using the PRISMA (Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses) guidelines to ensure transparency, 

accuracy, and replicability of the literature selection process. The initial 

step of the research began by formulating the study focus using the 

PICO (Population, Intervention, Comparison, Outcome) framework to 

answer the problem formulation "How is the utilization of natural 

resources in schools in developing science learning in early childhood 

education?". 

 Based on this framework, it was determined that the population in 
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this study would be early childhood children aged 0-8 years. The 

intervention studied was the utilization of school resources (natural, 

physical, and environmental) for science learning. There was no specific 

comparison because this study focused on analyzing the impact of the 

intervention itself. The expected outcome was the development of the 

quality of science learning or children's scientific abilities. 

 The databases used in the literature search were conducted 

comprehensively through reputable, accredited national journal 

databases in the field of early childhood education, including the 

Murhum Journal, Obsesi Journal, Jurnal (UNJ), Undiksha Journal, and 

the Golden Age Journal (UIN Sunan Kalijaga). The search strings used 

were arranged using Boolean operators, including "science," "early 

childhood," and "school resources." The use of these specific keywords 

aimed to capture articles that were truly relevant to the research 

variables. 
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Table 1. Criteria format 

Table 1. Criteria format 

Inclusion Criteria Exclusion Criteria 

• Articles accredited by 

SINTA 1, 2, and 3 

• Publication year range 

from 2019-2025 

• focused on early 

childhood (0-8 years) 

• explicitly analyze the 

use of school resources 

for science learning in 

PAUD 

 

• Year of publication below 

2019 

• focusing on higher levels of 

education such as 

teenagers (elementary 

school grades 4-5 and high 

school/vocational school) 

• Does not explicitly discuss 

the use of school resources 

in the context of science 

 The literature selection process was conducted through three 

systematic stages following the PRISMA flowchart. 1) Identification: In 

the initial search stage through the predetermined journal database, 516 

articles containing relevant keywords were found. 2) Screening: The 

first screening stage was carried out based on publication year 

limitations, which reduced the number of data to 222 articles. Next, 

further screening was carried out based on the relevance of the title and 

abstract, leaving 39 articles that potentially met the requirements. 3) 

Eligibility: The 39 articles were then read in full (full-text) to evaluate 

their suitability with the inclusion and exclusion criteria. Based on the 
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in-depth evaluation, the final results were 9 articles that met all criteria 

and were included in the final analysis. 

The data analysis technique used in this study was a thematic 

analysis approach. Data from nine selected articles were extracted and 

categorized into main themes related to the use of natural resources and 

their impact on science learning. The findings were then synthesized to 

answer the research questions and provide practical recommendations 

for early childhood education educators. 

 

 

Result and Discussions 

Results 

1. Overview of the Literature Selection Process 

 Based on a systematic search through various SINTA 1-3 accredited 

journal databases such as the Obsesi Journal, Murhum Journal, 
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UNDIKSHA Journal, UNJ Journal, and the Sunan Kalijaga Golden Age 

Journal, this study initially identified 516 articles relevant to the search 

keywords. After going through a screening stage based on the inclusion 

criteria of publication year (2019–2025) and content relevance to early 

childhood education, the number of articles was narrowed down to 39 

documents. In the final stage of the eligibility test, nine main articles 

were determined as the final sample because they explicitly discussed 

the use of school resources for science learning. These nine articles 

represent a variety of research methodologies, including Classroom 

Action Research (CAR), descriptive qualitative, and Research and 

Development (R&D), providing a comprehensive overview of science 

learning practices in the field (Nadlifah & Latif, 2024). The demographic 

data of the research locations also varies, covering schools in coastal 

areas rich in maritime resources to urban schools that make creative use 

of limited land.(Setyaningsih et al., 2024). 

Table 2. PRISMA Flow 

Selection Stages Number of Articles 

Articles Found through Database 516 

Articles Filtered by Year 222 

Articles Filtered by Title and Abstract 39 

Full Article Read for Eligibility Evaluation 9 

Articles Included in the Final Analysis 9 

2. Summary of Study Findings 

The data extracted from the nine articles were then classified based on 
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the study's focus and key findings. Broadly speaking, the findings 

indicate that utilized school resources fall into three main clusters: the 

physical environment (yard), biotic components (plants), and abiotic 

components (inanimate objects). A detailed summary of the author's 

identity, title, and key findings of each study is presented in Table 3 

below. 

Table 3. Summary of Literature Studies on School Resource Utilization 

No Author (Year) Title Key Findings 

1 
(Fardiah et al., 

2019) 

Improving Early 

Childhood Cognitive 

Abilities through 

Science Learning 

Science learning 

improves 

children's 

cognitive and 

logical thinking 

abilities. 

2 
(Nadlifah & 

Latif, 2024) 

Creative Freedom 

and Holistic Growth: 

Implementation of 

the STEAM 

Approach in Islamic 

Early Childhood 

Education 

The STEAM 

approach in 

Islamic schools 

supports the 

holistic growth of 

children. 

3 (Watini, 2019) 

A Contextual 

Approach to 

Improving Science 

Contextual 

approaches 

significantly 
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No Author (Year) Title Key Findings 

Learning Outcomes 

in Early Childhood 

improve science 

learning 

outcomes. 

4 
(Kurnia Juita 

et al., 2024) 

Mung Bean Sprouts 

Experiment to 

Improve Early 

Childhood Science 

Skills 

Experimenting 

with natural 

materials builds a 

foundation of 

science skills from 

an early age. 

5 
(Zulfa et al., 

nd) 

Literacy Trees as a 

Learning Resource to 

Cultivate Children's 

Environmental 

Awareness in Muara 

Gembong 

Utilizing trees as a 

source of literacy 

fosters 

environmental 

awareness. 

6 

(Arini & 

Fajarwati, 

2020) 

Natural Material 

Media to Develop 

Classification Skills 

in Early Childhood 

Natural materials 

around the school 

effectively 

develop 

classification 

skills. 

7 
(Priyanti & 

Warmansyah, 

The Effect of Loose 

Parts Media on Early 

Nature-based 

loose parts media 
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No Author (Year) Title Key Findings 

2021) Childhood 

Naturalist 

Intelligence 

enhances 

children's 

naturalist 

intelligence. 

8 
(Priadi & 

Fatria, 2024) 

The Development of 

Early Childhood 

Naturalist 

Intelligence through 

Environmental 

Education 

Environmental 

education 

through 

gardening 

enhances 

naturalist 

intelligence. 

9 
(Setyaningsih 

et al., 2024) 

Fostering Eco-

literacy and 

Naturalistic 

Intelligence through 

Environmentally 

Based Education in 

Coastal Preschool 

Vol 

Coastal 

environment-

based education 

develops 

children's eco-

literacy. 

 

3. Description of Findings by Resource Category 

 Findings on the Utilization of the Surrounding Environment 

(Page)  
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 Studies show that schoolyards are the most dominantly utilized 

macro resource. Setyaningsih et al., (2024) found that the integration of 

the physical environment of schools, particularly in coastal areas, allows 

children to learn about ecosystems directly. Meanwhile (Priadi & Fatria, 

2024) found that gardening activities in schoolyards consistently 

increased children's physical and emotional engagement with science 

materials. This finding indicates that the availability of open space in 

schools is positively correlated with children's opportunities for 

scientific exploration.(Watini, 2019). 

 Findings on the Utilization of Living Creatures (Biotic)  

 In the biotic category(Kurnia Juita et al., 2024)found that the use of 

living objects (plants) provided a more dynamic learning response than 

artificial objects. The germination process observed by children 

provided empirical evidence of the life cycle.(Zulfa et al., nd)also found 

that interaction with trees at school not only has a cognitive impact but 

also an affective one, namely the growth of a desire to care for plants. 

 Findings on the Utilization of Natural Objects (Abiotic)  

 Research on abiotic components highlights the effectiveness of 

loose parts (Priyanti & Warmansyah, 2021), noted a significant increase 

in naturalist intelligence scores in the experimental group using stones, 

twigs, and sand compared to the control group. Arini & Fajarwati (2020) 

added that variations in texture and shape in abiotic natural objects 

enrich children's vocabulary and classification skills. 

Discussion 
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 Science learning in early childhood education (PAUD) is not simply 

the transfer of knowledge, but rather the process of constructing 

understanding through physical interaction, in line with Jean Piaget's 

theory of cognitive development. However, the effectiveness of this 

process is highly dependent on the availability of resources. Referring 

to Simon Nicholson's Loose Parts theory, the availability of loose 

materials in the school environment provides unlimited variables for 

children to experiment with. A literature review in SINTA-accredited 

journals (2019-2025) shows a shift from the use of manufactured 

teaching aids to utilizing the natural school environment as a 'third 

teacher' (Malaguzzi), which has been proven effective in stimulating the 

science process skills of children aged 0-8 years. 

a. Utilization of the Surrounding Environment (Yard) for Science 

Learning in Early Childhood Education 

 The literature analysis confirms that open spaces and the physical 

environment of schools serve as highly accessible natural laboratories 

for science activities. Specifically, schools located in coastal areas have 

an advantage in introducing maritime ecology concepts, which have 

been shown to effectively improve children's environmental literacy 

through direct interaction with coastal ecosystems (Setyaningsih et al., 

2024). On the other hand, arranging the outdoor space for gardening 

activities provides an opportunity for children to observe the natural 

cycle in real life, which has a positive impact on increasing their 

naturalist intelligence (Priadi & Fatria, 2024). In order for this strategy 
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to run optimally, strong managerial support is needed, so that these 

findings can be used as a policy basis for school principals in designing 

a school environment ecosystem that is conducive to science learning 

(Anggraini et al., 2022). The effectiveness of utilizing the school yard is 

also strengthened by the application of a contextual approach, where 

the teacher plays a role in connecting objects in the yard with relevant 

science concepts (Watini, 2019). Thus, the schoolyard transforms from a 

mere play area into a center for meaningful science learning resources 

if managed with the right pedagogy (Setyaningsih et al., 2024; Watini, 

2019). 

b. Utilization of Living Things (Biotic) for Science Learning in 

Early Childhood Education  

 Using biotic components, or living things, available in schools is a 

powerful method for introducing the principles of biology and growth. 

Empirical evidence shows that simple experiments using plants, such as 

mung beans, significantly help children understand the germination 

process and the basic needs of living organisms.(Kurnia Juita et al., 

2024)Apart from that, the existence of trees in the school environment 

can be innovated into "Literacy Trees", which not only function to teach 

the structure of plants, but also instill the values of caring for the 

environment.(Zulfa et al., nd)Direct interaction with living things 

provides diverse sensory stimulation and supports children's holistic 

development through the integration of the STEAM approach (Nadlifah 

& Latif, 2024). Through observation of biotic components, children are 
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trained to develop scientific inquiry skills, such as observing, predicting, 

and concluding natural phenomena (Kurnia Juita et al., 2024). This is in 

line with efforts to enrich PAUD science, where the biotic nature-based 

learning model is a crucial foundation for children's understanding of 

science (Yaswinda et al., 2023). 

c. Utilization of Natural Objects (Abiotic) for Science Learning 

in Early Childhood Education  

 In addition to biological elements, abiotic components such as rocks, 

soil, water, and dry twigs in schools hold great potential as science 

education media. The use of loose materials derived from abiotic natural 

objects has been shown to significantly impact children's creativity and 

naturalistic intelligence compared to conventional methods (Priyanti & 

Warmansyah, 2021)These objects are highly effective in classification 

activities, where children learn to group objects based on physical 

attributes such as texture, color, or size, a fundamental skill in the 

science process (Arini & Fajarwati, 2020). Furthermore, science learning 

that utilizes abiotic objects around the school has been shown to hone 

children's cognitive abilities, particularly in logical thinking and 

problem-solving.(Fardiah et al., 2019)Such simple experiments using 

natural materials, such as experiments on the growth of mung bean 

sprouts, allow children to carry out scientific inquiries through 

observing the growth process.(Kurnia Juita et al., 2024)From a practical 

perspective, these findings serve as a guide for PAUD teachers to 

innovate by utilizing available abiotic facilities without relying on 
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expensive manufactured teaching aids (Rusdawati & Eliza, 2022). For 

students, interaction with these abiotic resources provides a concrete, 

in-depth learning experience and fosters a love for the universe 

(Emmoth, 2025). 

d. Science Integration in Contextual and STEAM Approaches  

 The successful utilization of school resources is largely determined 

by the appropriate pedagogical approach employed by educators. The 

application of a contextual approach (Contextual Teaching and 

Learning) has been proven effective in improving science learning 

outcomes because the material is directly connected to real-world 

situations experienced by children at school.(Watini, 2019)When science 

learning is linked to the context of the school environment, there is a 

significant increase in children's cognitive aspects, including the ability 

to think logically and systematically (Fardiah et al., 2019). In addition, 

the integration of school resources in the STEAM (Science, Technology, 

Engineering, Arts, Mathematics) approach provides creative freedom 

for children to explore holistically (Nadlifah & Latif, 2024). The synergy 

between the availability of school resources and appropriate learning 

methods is what ultimately enriches the scientific knowledge of early 

childhood education, especially in science learning models.(Yaswinda 

et al., 2023)Therefore, teachers play an important role in transforming 

school objects and environments into optimal means of cognitive 

development.(Fardiah et al., 2019). 

Conclusion 
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 This systematic literature review concludes that the utilization of 

school resources, both natural and man-made, plays a crucial role in 

optimizing science learning in early childhood education. Findings 

from nine articles confirm that the utilization of school resources in early 

childhood science learning falls into three main categories: the physical 

environment (yards and coastal ecosystems), biotic components (plants 

and trees), and abiotic components (loose natural objects). Through a 

contextual and STEAM approach, it has been proven effective in 

improving cognitive abilities, naturalistic intelligence, and fostering 

environmental stewardship (eco-literacy) in children. The main 

implication of this study is that limited, expensive facilities are not a 

barrier, as teachers' creativity in transforming school resources into real-

life laboratories is key to providing concrete, meaningful, and 

sustainable science learning experiences for early childhood. 
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