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Abstract: This study aims to describe and analyze environmental knowledge, 
environmentally based learning behavior, and decision-making ability in science 
learning among pre-service early childhood education (ECE) teachers. A quantitative 
descriptive design involved 21 students in the ECE Teacher Education Study Program at 
Universitas Muhammadiyah Buton. Data were collected using a 10 item environmental 
knowledge test, a 12 item environmentally based learning behavior questionnaire, and 
five case-based analytical tasks assessing contextual decision making. Descriptive 
statistics were used to calculate average scores and achievement categories. The results 
showed high levels of environmental knowledge (7.81), environmentally based learning 
behavior (7.48), and decision-making ability (7.80). Students demonstrated particular 
strength in understanding environmental analysis, adapting learning to available 
facilities, integrating environmental contexts with science concepts, and selecting 
developmentally appropriate activities. However, contextual analysis, environmental 
utilization, learning reflection, and consideration of community sociocultural 
characteristics remained moderate. The novelty of this study lies in providing an 
integrated descriptive profile of these three competencies through environmental 
contextual analysis rather than examining them separately. The findings highlight the 
need to strengthen case-based learning, field experience, and reflective practice in ECE 
teacher education to support more adaptive, authentic, and locally responsive science 
learning. 
 
Keywords: Decision making; Early childhood education; Environmental analysis; Pre-
service teacher; Science learning 

  

Introduction  
 
The environment is an essential context for early 

childhood science learning because it provides real 
objects, observable phenomena, and everyday 
experiences through which children develop curiosity, 
scientific understanding, critical thinking, and 
environmental awareness. Children construct scientific 
knowledge more meaningfully when they can observe, 
question, explore, and discuss phenomena directly 
connected to their lives. Authentic and integrative 
learning environments support children’s scientific 
reasoning through dialogue, exploration, and 

engagement with familiar phenomena (Bradbury et al., 
2026; Franco-Mariscal et al., 2026; Sáez-Bondía et al., 
2024). Integrating natural, physical, and social 
environments into early science education therefore 
connects scientific learning with sustainability and 
children’s everyday experiences  (Ismail & Shahpo, 2025; 
Rodrigues-Silva & Alsina, 2023). 

Science learning in early childhood focuses not on 
mastering abstract scientific theories but on developing 
children’s ability to observe, compare, classify, predict, 
explain simple cause-and-effect relationships, and solve 
everyday problems (Kusmara et al., 2025). These abilities 
can develop when children interact with plants, soil, 
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water, weather, animals, human activities, cultural 
practices, and other resources available in their 
surroundings (Sumarni & Kurniati, 2026). Local cultural 
resources also connect learning with children’s identities 
and lived experiences, making the curriculum more 
contextual and meaningful (Kurniati & Wahira, 2024). 
This orientation is consistent with place-based 
education, which positions local environments, cultures, 
and communities as meaningful sources and contexts of 
learning. Through this approach, children learn not only 
about a place but also in, from, and with the places that 
shape their experiences, identities, sense of belonging, 
and relationships with their communities (Chan & 
Ritchie, 2025; Furu et al., 2023; Kess & Puroila, 2023).  

Environmental potential, however, cannot 
automatically become meaningful science learning 
without systematic contextual analysis and appropriate 
pedagogical decision-making. Environmental 
contextual analysis enables teachers to identify natural, 
physical, social, and cultural resources; recognize 
limitations in facilities and infrastructure; and 
understand children and their surrounding 
communities. The results of this analysis provide a 
foundation for translating curriculum expectations into 
contextual learning objectives, relevant scientific 
content, exploratory activities, appropriate learning 
media, and meaningful assessment. Context-sensitive 
planning matters because curriculum implementation 
must accommodate the actual conditions and diversity 
of learners and educational settings  (Scanlon et al., 
2018). In ECE, pedagogical planning also cannot be 
separated from the social, cultural, and environmental 
contexts in which learning occurs (Kess & Puroila, 2023). 
Research on holistic-integrative ECE programs similarly 
shows that educational services must respond to the 
concrete conditions and needs of children, families, 
educational institutions, and surrounding communities 
(U. R. Putri et al., 2026). Teachers’ pedagogical decisions 
should therefore be based on an evaluation of learning 
alternatives that are developmentally appropriate, 
scientifically relevant, feasible within the available 
facilities, and responsive to local environmental and 
community characteristics. 

A central problem in ECE teacher education is 
preparing pre-service teachers to translate their 
environmental and scientific knowledge into contextual 
pedagogical decisions. Pre-service ECE teachers are 
expected to identify environmental potential, evaluate 
the relevance of local resources, adapt activities to the 
facilities available in ECE units, and connect scientific 
phenomena with children’s experiences and community 
life (Bravo et al., 2022; Kewalramani et al., 2025; Sinta et 
al., 2026). Preliminary classroom observations during 
analysis and discussion activities in the ECE Curriculum 
course at the Early Childhood Education Teacher 

Education Study Program of Universitas 
Muhammadiyah Buton indicated that students were 
generally able to identify visible physical resources, such 
as plants, schoolyards, soil, and water, as potential 
sources of science learning. However, their analyses 
remained largely descriptive. Some students did not 
consistently consider limitations in educational facilities, 
the socio-cultural characteristics of surrounding 
communities, or alternative learning activities that could 
be implemented under different environmental 
conditions. The pedagogical reasons underlying their 
selection of learning activities were also not always 
clearly articulated. These observations suggest that 
conceptual knowledge does not automatically ensure 
the ability to use contextual analysis as a basis for 
pedagogical decision-making. Without this ability, 
science learning may remain generic, classroom-
centered, and insufficiently connected to children’s 
identities, sense of belonging, and socio-cultural 
experiences (Chan & Ritchie, 2025). 

Existing studies on environmental and science 
learning in ECE reveal three broad research tendencies. 
First, studies on environment-based learning have 
predominantly examined its implementation and effects 
on children’s cognitive development, environmental 
awareness, and environmentally responsible behavior 
(Cinantya, 2022; Halida et al., 2023; Putri et al., 2023; 
Suryani & Seto, 2020; Yaswinda et al., 2023). Second, 
research on authentic and integrative science learning 
environments has emphasized children’s scientific 
understanding, critical thinking, exploration, and 
engagement with environmental phenomena  (Bradbury 
et al., 2026; Franco-Mariscal et al., 2026; Sáez-Bondía et 
al., 2024). Third, studies involving pre-service ECE 
teachers have generally focused on science and STEM 
integration or on designing nature-based learning 
experiences and field trips (Bravo et al., 2022; 
Kewalramani et al., 2025). Despite these contributions, 
limited attention has been given to the extent to which 
pre-service ECE teachers demonstrate environmental 
knowledge, environmentally based learning behavior, 
and contextual decision-making ability within a single 
analytical framework. The novelty of the present study 
lies in providing an integrated descriptive profile of 
these three competencies through environmental 
contextual analysis in early childhood science learning. 
Accordingly, this study aims to describe and analyze the 
levels of environmental knowledge, environmentally 
based learning behavior, and decision-making ability of 
pre-service ECE teachers in selecting science learning 
alternatives that correspond to environmental 
conditions, institutional facilities, community 
characteristics, and children’s developmental needs. The 
findings are expected to provide an empirical basis for 
strengthening ECE teacher education through case-
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based learning, field experience, contextual analysis, 
and reflective pedagogical practices so that future 
teachers can design science learning that is adaptive, 
authentic, developmentally appropriate, and responsive 
to local environmental and socio-cultural potential. 

 

Method  
 
This study uses a quantitative, descriptive design to 

comprehensively analyze the relationships among 
environmental knowledge, environmental behavior, 
and the contextual analysis skills of PG-ECE students in 
decision-making regarding environmental-based 
science learning. The research subjects were 21 PG-
PAUD students at Universitas Muhammadiyah Buton 
who were taking the ECE Curriculum course, and were 
exploring the topic of developing operational 
curriculum for ECE units, had a conceptual 
understanding of learning planning, and a basic 
understanding of early childhood science learning. 

The research instrument was designed to assess the 
relationships among conceptual understanding, 
behavioral practice, and analytical skills in the context of 
environmentally based science learning. The 
instrument, based on higher-order thinking skills 
(HOTS), consists of three main components. First, a 10-
question environmental knowledge test measures 
students' ability to understand environmental concepts 
and relate them to science learning. The knowledge test 
instrument was developed based on the levels of 
thinking in Anderson's taxonomy, as shown in the table 
below. 

 
Table 1. Indicators of the Thinking Ability of 
Prospective ECE Teachers Regarding Environmental 
Knowledge for Science Learning 
Indicators Question Number 

Remember (C1) - 
Understand (C2) 2, 4 
Apply (C3) 1, 5, 7 
Analyze (C4) 3, 6, 8, 9 
Evaluate (C5) 10 

 
Second, a context- and scenario-based 

environmental behavior questionnaire measures 
prospective early childhood education teachers' 
tendencies to engage in behaviors related to science 
learning. The questionnaire consists of 12 items, with 
response options ranging from strongly disagree to 
agree strongly. Third, a science learning decision-
making ability instrument based on environmental 
contextual analysis consists of five analytical tasks. 
Respondents were asked to identify environmental 
potential (natural, social, and cultural), analyze its 
relevance as a source of science learning, and formulate 

learning plans that are appropriate to the conditions of 
educational unit facilities and community characteristics 
as a decision-making tool for environment-based science 
learning. 

The average score across all instruments is 
presented in the following table in the following 
categories: very high, high, medium, low, and very low. 

 
Table 2. Average Score Categories Based on Score 
Intervals 
Category Score Interval 

Very high 9-10 
Tall 7-8 
Currently 5-6 
Low 3-4 
Very Low 0-2 

 
Data collection was conducted through the offline 

distribution of an instrument, and respondents were 
asked to complete an Informed Consent Form. The data 
obtained were then analyzed using descriptive statistics, 
including the calculation of averages and the 
distribution of achievement score categories (very high, 
high, medium, low, very low). Instrument validity was 
tested through expert judgment involving ECE 
curriculum experts and cognitive science experts to 
ensure the suitability of the indicators with the 
constructs being measured. Meanwhile, instrument 
reliability was assessed using Cronbach's alpha to 
ensure internal consistency for each instrument. 

 

Result and Discussion 
 
Environmental Knowledge in the Context of Early Childhood 
Education Science Learning 

The results of research related to environmental 
knowledge and thinking skills for science learning for 
prospective ECE teachers can be seen in Table 3 and 
Table 4. 

The results of the study in Table 3 indicate that 
environmental knowledge for science learning among 
prospective ECE teachers is in the high category with an 
average score of 7.81. Aspects that received very high 
scores include the function of environmental analysis, 
the environment as a learning resource, the impact of a 
lack of environmental analysis, and decision-making 
based on environmental analysis. These findings 
indicate that prospective ECE teachers have understood 
the importance of the environment as a foundation for 
early childhood science learning. Furthermore, the 
integration of environment and science concepts, as well 
as contextual science learning aspects, is also in the high 
category, indicating that prospective ECE teachers have 
been able to connect the environment with children's 
learning experiences. 
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Table 3. Environmental Knowledge Scores of 
Prospective Early Childhood Education Teachers for 
Science Learning 
Item Score (scale 1-10) Category 

Utilization of the 
environment in science 
learning 

7.14 Tall 

Environment as a learning 
resource 

9.05 Very high 

Integration of 
environmental and science 
concepts 

8.57 Tall 

Contextual science learning 8.57 Tall 
The impact of the lack of 
environmental analysis 

9.05 Very high 

Environmental facility 
considerations 

5.71 Currently 

Environmental analysis 
function 

10.00 Very high 

Context-based learning 
decisions 

5.71 Currently 

Environmentally based 
learning factors 

5.24 Currently 

Environmental analysis-
based decision making 

9.05 Very high 

Average 7.81 Tall 

 
Table 4. Thinking Skills of Prospective ECE Teachers 
Related to Environmental Knowledge for Science 
Learning 
Indicators Score Category 

Remember (C1) - - 
Understand (C2) 8.81 Very high 
Apply (C3) 8.73 Very high 
Analyze (C4) 6.31 Currently 
Evaluate (C5) 9.05 Very high 

 
Furthermore, the findings in Table 4 regarding the 

thinking skills of prospective ECE teachers show very 
high scores in the understand (C2), apply (C3), and 
evaluate (C5) aspects. This indicates that prospective 
ECE teachers have understood environmental concepts, 
applied them in learning, and recognized the 
importance of environmental analysis in science 
learning. This condition is relevant to Table 3, which 
presents high scores for the aspects of the environment 
as a learning resource, the function of environmental 
analysis, and decision-making based on environmental 
analysis. Thus, the environmental knowledge possessed 
by prospective ECE teachers is not only at the level of 
conceptual understanding, but is also beginning to 
develop into the ability to apply and evaluate in the 
context of early childhood science learning. 

However, the analytical ability (C4) in Table 4 is still 
in the moderate category, with a score of 6.31. This 
finding is consistent with the results in Table 3, which 
show that aspects of environmental facility 

considerations, context-based learning decisions, and 
environmental-based learning factors remain in the 
moderate category. These results indicate that 
prospective ECE teachers still experience difficulties 
conducting in-depth contextual analysis, particularly in 
connecting real-world environmental conditions, facility 
availability, and decision-making in science learning. 
Therefore, it is necessary to strengthen practice-based 
learning, case studies, and field experience so that 
prospective ECE teachers' environmental analysis skills 
can develop in a more applicable, context-specific 
manner. 

This aligns with the opinion of McKee et al. (2023) 
that developing prospective ECE teachers' 
environmental analysis skills requires strengthening 
through an authentic, contextual, and experience-based 
learning approach. Environmental analysis skills are not 
only related to mastery of concepts but also include the 
ability to interpret environmental conditions, identify 
the potential and limitations of learning resources 
(ElSayary & Mohebi, 2025), and make learning decisions 
relevant to the context of early childhood (Sriwarthini et 
al., 2023). Therefore, the implementation of practice-
based learning, case studies, and field experiences is 
important in the educational process of prospective ECE 
teachers (Eckhoff, 2017). Through this approach, 
students, as prospective ECE teachers, have the 
opportunity to conduct direct observations, analyze 
learning problems in context, and reflect on the 
relationship between environmental conditions and the 
planning of science learning. These authentic 
experiences strengthen analytical and problem-solving 
skills and support more adaptive pedagogical decision-
making. Furthermore, field experiences enable 
prospective teachers to understand the environment as 
an integral part of planning contextual science learning, 
ensuring that the resulting learning decisions are not 
only theoretical but also appropriate to the environment, 
facilities, and learning needs of early childhood (Cheng 
& Liu, 2026). 
 
Behavior of Prospective Early Childhood Education Teachers 
in the Context of Environmentally Based Science Learning 

The results of research related to the behavior of 
prospective ECE teachers in the context of 
environmental-based science learning can be seen in 
Table 5. The results of the study indicate that the 
behavior of prospective ECE teachers in the context of 
environment-based science learning is in the high 
category, with an average score of 7.48. The highest-
scoring aspect is facility adaptation, with a score of 9.40, 
placing it in the very high category. These results 
indicate that prospective ECE teachers have been able to 
adapt science learning activities to the conditions of the 
facilities available in the ECE unit environment. 
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Furthermore, environmental observation, 
environmental analysis, learning evaluation, 
environmental collaboration, resource efficiency, and 
environmental-science integration were also high. These 
findings indicate that prospective early childhood 
education teachers have demonstrated positive 
behavioral tendencies in using the environment as a 
learning resource, conducting learning evaluations, and 
connecting environmental conditions to science 
concepts in early childhood learning. 
 
Table 5. Behavioral Values of Prospective ECE Teachers 
in the Context of Environmentally Based Science 
Learning 
Item Score (scale 1-10) Category 

Environmental observation 8.69 Tall 
Environmental adjustment 5.00 Currently 
Environmental analysis 8.45 Tall 
Environmental utilization 6.07 Currently 
Facility adaptation 9.40 Very high 
Facility considerations 6.55 Currently 
Learning evaluation 8.21 Tall 
Environmental collaboration 7.86 Tall 
Environmental characteristics 6.55 Currently 
Resource efficiency 8.10 Tall 
Environmental-science 
integration 

8.93 Tall 

Learning reflection 5.95 Currently 
Average 7.48 Tall 

 
However, several aspects remain in the moderate 

category: environmental adjustment, environmental 
utilization, facility considerations, environmental 
characteristics, and learning reflection. These findings 
indicate that some prospective ECE teachers remain 
inconsistent in adapting their learning to different 
environmental conditions and are not yet optimal at 
reflecting on the learning decisions they make. In 
addition, behavior that considers environmental 
characteristics and uses the surrounding environment as 
a basis for learning still needs to be strengthened. These 
results indicate that the environment-based learning 
behavior of prospective ECE teachers still requires 
strengthening through practical experience, contextual 
learning, and reflective activities so that science learning 
decision-making abilities can develop in a more 
adaptive and applicable manner. 

This aligns with the opinion Chan et al. (2025) that 
the development of effective teacher behavior in 
environmental-based science learning should be 
fostered through contextual, reflective, and authentic 
practice-based learning experiences. Through 
experiential learning, environmental observation, field 
practice, and case-based learning, teachers can develop 
pedagogical habits of using the environment as a 
learning resource, adapting learning to facility 

conditions, and connecting environmental phenomena 
with scientific concepts in more applicable ways (Beers 
Dewhirst & Goldman, 2020). These experiences also 
shape adaptive behavior, critical thinking skills, and 
accurate decision-making in learning across diverse 
environmental conditions. 

In addition, the development of effective teacher 
behavior is influenced by strengthening reflective 
practice and ongoing professional collaboration. 
Reflection activities help teachers evaluate the 
effectiveness of their learning decisions and develop 
pedagogical awareness of the practices they implement, 
while learning communities and professional 
discussions support the formation of a culture of sharing 
experiences and innovation in environment-based 
learning.  

 
Decision Making of Early Childhood Education (ECE) 
Teacher Candidates for Environmentally Based Science 
Learning 

The results of the research related to the decision-
making of prospective ECE teachers for environmental-
based science learning can be seen in Table 6. 

 
Table 6. Decision -Making Ability of Early Childhood 
Education Teacher Candidates for Environmentally 
Based Science Learning 
Indicators Score Category 

Environmental suitability 8.45 Tall 
Compliance with facilities 7.98 Tall 
Conformity to community characteristics 6.55 Currently 
Suitability for science learning 8.61 Tall 
Suitability for early childhood 8.45 Tall 
Ability to choose learning alternatives 7.50 Tall 
Ability to provide reasons for decisions 7.08 Tall 
Average 7.8 Tall 

 
The results in Table 6 indicate that the decision-

making ability of prospective ECE teachers in 
environmental-based science learning is in the high 
category, with an average score of 7.80. This score was 
obtained from an analysis of prospective ECE teachers' 
answers to case studies that included the real conditions 
of ECE units with environmental potential, limited 
facilities, and characteristics of the surrounding 
community. The aspect that received the highest score 
was suitability for science learning, with a score of 8.61, 
followed by suitability for the environment and 
suitability for early childhood, each with a score of 8.45. 
In addition, the aspects of suitability for facilities, the 
ability to choose learning alternatives, and the ability to 
provide reasons for decisions were also in the high 
category. These findings indicate that most prospective 
ECE teachers have been able to use environmental 
analysis as a basis for learning decision-making, such as 
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identifying the potential of the environment as a 
learning resource, connecting the environment with 
simple scientific concepts, and designing learning 
activities that allow children to directly observe and 
explore according to environmental conditions and 
available facilities. 

However, the suitability aspect with respect to 
community characteristics remains in the moderate 
category, with a score of 6.55. Based on the case study 
responses, some prospective early childhood education 
teachers still do not integrate social conditions and the 
characteristics of the surrounding community 
effectively into their learning decisions. Respondents' 
answers tended to make greater use of the physical 
environment, such as plants and school yards, but did 
not often link learning to the lives of the surrounding 
community. These findings indicate that the decision-
making abilities of prospective ECE teachers still need to 
be strengthened, especially in integrating the socio-
cultural context of the community into environmental-
based science learning in a more in-depth and contextual 
manner. 

This is in line with the opinion Geist (2025) that 
making decisions about environmentally based science 
learning requires not only the ability to utilize the 
physical environment as a learning resource, but also the 
ability to integrate the social and cultural context of the 
community into the learning experiences of early 
childhood (Gusni et al., 2026). Prospective teachers tend 
to associate science learning more readily with concrete 
environmental objects, such as plants, water, or 
schoolyards, rather than with social practices, 
community activities, and local wisdom related to 
children. In fact, science learning grounded in a socio-
cultural context plays an important role in creating 
learning experiences that are more meaningful, relevant, 
and close to children's daily lives (Chan & Ritchie, 2025; 
Kurniati et al., 2020). 

The ability to integrate community characteristics 
into learning decision-making develops through field 
experiences (McKee et al., 2023), interactions with local 
communities, and real-world context-based learning 
that enable prospective teachers to understand the 
relationship between the environment, culture, and 
children's learning processes. Furthermore, place-based 
education and contextual science learning approaches 
are considered effective in helping teachers develop 
more adaptive pedagogical skills (Yasar, 2019), 
particularly in designing science learning that utilizes 
local potential and children's social experiences as 
learning resources. Therefore, the results of this study 
demonstrate the importance of strengthening the 
education of prospective early childhood education 
teachers through learning experiences that involve 
socio-cultural analysis of the community, so that the 

ability to make decisions about environmentally based 
science learning can develop in a more contextual and 
integrative manner. 

 

Conclusion  
 
This study shows that prospective early childhood 

education teachers have high levels of environmental 
knowledge, environmentally based learning behaviors, 
and decision-making skills in science learning. 
Prospective early childhood education teachers can 
understand the role of environmental analysis, use the 
environment as a learning resource, and determine 
science learning appropriate to the environmental 
conditions, facilities, and characteristics of early 
childhood. The results of the case study also indicate that 
most prospective early childhood education teachers can 
use environmental analysis as a basis for decision-
making about environmentally based science learning. 
However, the ability to analyze contextually and reflect 
on learning is still not optimal, especially in integrating 
community characteristics and real environmental 
conditions into learning decisions in more depth. The 
implications of this research emphasize the importance 
of strengthening learning in PG-PAUD study programs, 
focusing not only on conceptual mastery but also on 
developing HOTS (Hot and State Skills), contextual 
analysis, and environmentally-based decision-making 
skills. The use of case studies, field practice, and 
contextual learning needs to be strengthened to help 
prospective ECE teachers connect environmental 
knowledge and behavior with more adaptive, 
contextual, and meaningful science learning practices 
that are tailored to the real-world conditions of ECE 
units and the surrounding community. 
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