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Abstract This study developed a nature-based Beyond Centers and Circle Time (BCCT) approach integrated with local
wisdom values to improve logical thinking and cooperation skills in early childhood. The research method used the ADDIE
development model with a control group pretest-posttest experimental design. The results revealed a significant increase
in the experimental group compared with the control group. Children's logical thinking skills in the experimental group
increased by 28.6 points, whereas those in the control group increased by only 22.0 points. This shows the effectiveness of
the nature-based BCCT approach in stimulating logical thinking skills through environmental exploration, real problem
solving, and the integration of local wisdom values. In terms of cooperation skills, the experimental group experienced an
average increase of 23.35 points, which was greater than that of the control group, which only increased by 18.3 points.
These findings confirm that the nature-based BCCT approach can encourage more intensive social interactions through
collaborative activities. Thus, the nature-based BCCT approach is effective in improving early childhood logical thinking and
cooperation skills. The implication is that this approach can be an effective learning model in early childhood education by
integrating cognitive and social aspects in a more natural and interesting learning atmosphere.
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1. Introduction

Logical thinking and cooperation skills are two important aspects of early childhood education (ECE) that contribute
significantly to a child's holistic development. Education at this stage focuses not only on cognitive aspects but also on fostering
the social, emotional, and interpersonal development of children. In this context, logical thinking can help children solve
problems and make the right decisions, whereas cooperation teaches children to interact with others and work in teams (Uge
et al., 2019). The ability to think logically in early childhood is very important for building a strong cognitive foundation. Logical
thinking allows children to understand cause—and—effect relationships, organize information, and make inferences. Hsu &
Wang (2018) reported that educational games involving problem solving can improve children's logical thinking skills. In
addition, proper training in physical literacy and physical activity also contributes to the growth of children' capacity for logical
thought, as these activities often involve planning and execution that require critical thinking (Barratt et al., 2024).

The importance of cooperation is mirrored in the character development of young children in early childhood education.
Through cooperation, children learn values such as responsibility, mutual respect, and empathy. Research Kochenderfer et al.
(2022) shows that children who engage in group activities tend to be more adept at adjusting to a variety of social situations
and possess superior social skills. Therefore, education that emphasizes cooperation can help children build positive
relationships with peers and adults around them. The development of logical thinking and cooperation skills are mutually
supportive. When children learn to think logically, they can be more effective in collaborating with their peers. In situations
where children have to solve problems together, their logical thinking skills help them identify the most effective solutions and
work together to achieve the desired results (Bronkhorst et al., 2020). Thus, education that integrates these two aspects will
provide long-term benefits to children's development.

Globally, there are concerns about the lack of logical thinking and cooperation skills in children due to a lack of
interaction with the natural environment and limited access to collaborative learning approaches. Data from UNESCO (2021)
show that approximately 40% of young children worldwide do not have access to quality education that promotes social skills
and critical thinking (Chapman & O’Gorman, 2022). A study by Thomas et al. (2019) also showed that countries with more
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cognitively focused education systems tend to have difficulties developing children's cooperation skills. This problem requires
attention through innovative and locally based educational approaches.

In Indonesia, especially in coastal areas, there are serious challenges related to the incorporation of learning in an
environment and local wisdom values. Data from Direktorat Statistik Kesejahteraan Rakyat (2023), reveal that only 25% of early
childhood development (ECD) programs adopt this approach. This condition is more difficult in coastal areas because of the
lack of adequate educational infrastructure. Many coastal kindergartens lack adequate learning facilities, including safe play
areas and nature exploration tools. Local surveys have shown that 40% of kindergartens in these areas lack appropriate
facilities, which reduces children's opportunities to learn through direct interaction with the environment (Alme & Reime,
2021). In addition to infrastructure limitations, a lack of teacher understanding and training in integrating local cultural values
into the curriculum prevents children from fully connecting with their coastal culture. Approximately 60% of teachers in coastal
areas felt that they were not trained in locally based approaches, even though coastal local wisdom can enrich children's
learning. Coupled with only 20% of teachers being trained in nature-based learning methods, the difficulty of developing
collaboration and logical thinking abilities in early childhood in this region is even greater. If these issues are not addressed,
the cognitive and social development of children in coastal areas could be stunted.

If problems in early childhood education in coastal areas are not addressed, various negative impacts may arise,
especially on children's cognitive and social development (Dzakadzie & Agbayisah, 2022). Without environment-based learning
facilities and the integration of local wisdom values, children in coastal areas lose the opportunity to interact directly with
nature and their culture, which should be an important source of learning in the early stages of development. As a result, their
logical thinking skills are not well honed due to the lack of exploratory activities that trigger curiosity and problem-solving skills
(Wyver, 2022). This will also limit the development of their cooperation skills due to a lack of experience in collaborative
activities in relevant environments.

Furthermore, the absence of contextualized and culturally appropriate learning can make it difficult for coastal
children to understand and appreciate their own cultural identity. This has the potential to undercut a feeling of cultural and
communal affiliation, which is fundamental to the formation of social character (Allen et al., 2021). The lack of education that
supports early cognitive and social skills can also have a long-term impact on children's readiness for the next level of education,
as well as on their ability to adapt to the wider social environment (Kulic et al., 2019). Thus, if this problem is not addressed
immediately, there is a risk of losing the potential of the young generation in coastal areas to develop optimally, in terms of
academic, social and emotional aspects.

The issue of early childhood education in coastal areas is interesting to study because it combines educational challenges
with the great potential of local wisdom and the unique natural environment (Jeti & Manan, 2022). On the one hand,
exploration of this topic could lead to solutions that enhance children's logical thinking and cooperation skills with culturally
and environmentally appropriate approaches. In addition, this problem has the opportunity to strengthen local cultural
identity, which is important for the development of children's social character (Ruiz-Garzén, 2021). Solving this problem not
only supports the right of children in coastal areas to relevant education, but also helps create a solid foundation for their
future cognitive and social development.

Nature-based collaboration has long been recognized as an effective pedagogical method to enhance cognitive and
social development in early childhood, particularly in improving children’s logical thinking and cooperation skills. Among the
various approaches, the Beyond Center and Circle Time (BCCT) model, developed by Pamela Phelps, offers a structured learning
framework that integrates play and learning through centers and circle time to support multiple dimensions of early childhood
development. By applying a nature-based BCCT approach, children engage directly with their environment and local wisdom,
enabling them not only to understand theoretical concepts but also to apply them in real-life contexts. This experiential
learning process encourages logical reasoning, communication, collaboration, and collective problem-solving, which are
essential foundations for higher-order thinking and social competence. Moreover, integrating local cultural values into this
learning model enriches children’s experiences, making them more meaningful, contextual, and relevant to their daily lives
(Page & Eadie, 2019). Learning through real interactions with the natural environment also helps children grasp abstract
concepts more concretely by linking theory to practice (Jiang & Hussain, 2023). Furthermore, incorporating local wisdom values
into education fosters essential social virtues such as empathy, teamwork, and mutual respect while cultivating a strong sense
of cultural identity and belonging among young learners (Lyesmaya et al. 2020).

1.1. Previous Research

The development of a nature-based BCCT collaborative approach to improve logical thinking and cooperation skills in
early childhood education can be supported by several previous studies. Research by Ningsih shows the efficiency of kid-
friendly school initiatives in enhancing kids' morals, which is relevant to the development of local wisdom values in early
childhood education (Ningsih, 2020). In addition, research by Erdogan revealed that collaborative learning can improve critical
thinking skills, which are also important in the context of logical thinking (Erdogan, 2019). Furthermore, (Buzzelli, 2015) the
incorporation of local wisdom values into the curriculum can enrich the educational experience, fostering a sense of community
and cultural identity. Research shows that effective learning strategies, including interactive and collaborative methods, can
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improve social-emotional skills, which are critical for logical thinking and cooperation (Bagea et al., 2023). Thus, a nature-based
BCCT approach that incorporates these elements can provide a strong foundation for early childhood education, aligned with
contemporary pedagogical practices and community values.

1.2. Research Novelty

This research presents a significant novelty in the approach to early childhood education through creation of nature-
based BCCT with an emphasis on local wisdom values. One of the main novelties is the integration of local wisdom as an
important component in learning, which has not been widely explored in previous research. Previous research, like the one
carried out by Mustajab et al. showed that the BCCT approach can improve children's multiple intelligences, but has not linked
it to the context of local wisdom and the environment (Mustajab et al., 2020). Research by Erdogan emphasized the importance
of collaborative learning in improving critical thinking skills, but did not specifically apply a nature-based approach (Erdogan,
2019). (Faisal et al., 2024) examined the application of cooperative education to raise environmental awareness in PAUD, but
did not link it to local values. This research will fill the gap by combining the BCCT approach, collaborative learning, and local
wisdom, and focusing on developing children's logical thinking and cooperation skills. Research by (Mustajab et al., 2020) using
a case study-style qualitative methodology. The Research & Development (R&D) technique will be developed in this study,
which will be conducted in coastal kindergartens where the natural environment and local knowledge values may be best used
in the teaching and learning process.

1.3. Research urgency

Research on logical thinking and cooperation skills in early childhood, with a nature-based BCCT approach, is urgent to
be carried out. This is due to the relevance and significant impact that logical thinking and cooperation skills have in overcoming
current educational problems. With the increasing challenges in developing children's social and cognitive skills in the modern
era, innovative and environment-based approaches are becoming increasingly important to implement in the educational
context. This research is expected to provide concrete and applicable solutions to support children's development and reduce
gaps in learning that occur in various regions, especially in coastal areas. In addition, this research also provides meaningful
understanding and benefits, both in the form of sharpening theory and as a foundation for judgments or policies pertaining to
education. By incorporating local knowledge values that can boost children's engagement in the learning process, educators
and policymakers can use the research's findings as a basis to create more relevant and successful curricula and learning
programs. In order to produce a generation that is more critical, cooperative, and aware of their surroundings, this research
attempts to both improve the academic literature and really impact educational practice. Therefore, this research aims to
develop and evaluate the effectiveness of the nature-based Beyond Center and Circle Time (BCCT) approach in improving early
childhood logical thinking and cooperation skills through local wisdom values.

2. Materials and Methods
2.1. Research design

This study employed a Research and Development (R&D) approach using the Analysis, Design, Development,
Implementation, and Evaluation (ADDIE) model integrated with an experimental pretest—posttest control group design. The
R&D framework was applied to develop and validate a collaborative BCCT (nature-based learning approach grounded in local
wisdom values, aimed at fostering logical thinking and cooperation skills among early childhood learners.The study's research
methodology is depicted in Figure 1 below.

Analysis Needs Learning Prototype Evaluation
Learning Device Development Testing and Revision

N Devtopment [t

Figure 1 Research procedure.

Analyze, this stage aims to understand the needs, problems, and potential related to the ability to think logically and
cooperate in early childhood. A needs analysis is conducted to identify relevant local wisdom values and the potential of a
nature-based collaborative approach in improving these abilities.
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Design, according to the findings of the field’s needs analysis, this stage includes designing a nature-based BCCT
collaborative approach. This design includes teaching materials, media, and activities that involve nature and collaborative
aspects to develop children's logical thinking and cooperation. This learning design considers elements of local wisdom to
strengthen children's understanding and interest.

Development, at the development stage, the prototype or initial design of the designed learning approach is developed.
The results of this development will be tested on a limited basis to determine its usefulness. Validation will also be conducted
by early childhood education experts and local wisdom experts.

Implementation, this stage involves applying the developed approach to a wider test group in early childhood education
institutions. This implementation is performed to assess how the nature-based BCCT collaborative approach can be accepted
by children and teachers in daily activities.

Evaluation, this evaluation is carried out thoroughly on the approach that has been implemented, both in terms of
effectiveness and acceptance by learners. The evaluation is performed through questionnaires on the growth of children’
capacity for collaboration and rational thought.

The experimental design used is summarized in Table 1.

Table 1 Research design control group pretest posttest design.

Group Pretest Treatment Posttest
Control 0 X 0,
Exsperiment O3 Xc Oy

The experimental group received the nature-based BCCT approach integrated with local wisdom values, while the
control group engaged in conventional teacher-centered learning. Both groups completed pretests and posttests to measure
gains in logical thinking and cooperation.

2.2. Population, sample, and sampling technique

The population consisted of Kindergarten B students aged 5—6 years from two nature-based early childhood institutions
in Sidoarjo Regency: DWP Segorotambak Kindergarten and Aisyiyah Bustanul Athfal 1 Candi Kindergarten. These schools were
purposively selected because their curricula emphasize environmental exploration and local wisdom integration, which align
with the study’s focus. A total of 60 children participated in the study. Sampling was conducted using purposive sampling, with
inclusion criteria based on school characteristics and parental consent to participate. To ensure group comparability,
participants were randomly assigned to two equal groups (n = 30 each) using a simple randomization (lottery) method after
stratification by age and gender.

2.3. Data collection process and data analysis technique

A questionnaire with two different types of instruments—Ilogical thinking ability, which has 15 items divided into five
dimensions—and cooperation ability, which has 24 items divided into six dimensions—is used to collect data for this study.
Table 2 below presents the instruments used to measure logical thinking and cooperation abilities in early childhood.

This study's data analysis method, which employs SPSS 23 to analyze data via validity, reliability, normality,
homogeneity, and independent sample t tests, aims to create a nature-based BCCT collaborative approach that promotes
cooperation and logical thinking skills in early childhood education by valuing local wisdom.

3. Results

3.1. Validity and reliability of research instruments validity and reliability results of the logical thinking and cooperation skills
instruments

The validity coefficients (r = 0.45—-0.82) and high Cronbach’s alpha values (a = 0.88 for logical thinking; o = 0.91 for
cooperation) indicate that all items are valid and reliable, demonstrating strong internal consistency and suitability for
measuring children’s Table 3 presents the validity and reliability results of the logical thinking and cooperation skills
instruments.

3.2. Normality test

Determining whether the distributions of the independent and dependent variables are normal or aberrant is the goal
of the normality test. The data are considered regularly distributed if the significance level is greater than 5% (or 0.05), which
is determined via the Kolmogorov-Smirnov test. A significance level below 5%, or 0.05, indicates that the data are not regularly
distributed.

All of the cooperation skills dimensions' normality test findings had a significance value greater than 0.05, according to
Table 5 above. This demonstrates that every variable pertaining to logical reasoning ability is normally distributed.
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All of the cooperation skills dimensions' normality test findings had a significance value greater than 0.05, according

to Table 4 above. This demonstrates that every cooperation skill variable can be considered to be regularly distributed.

Table 2 Instruments for measuring logical thinking and cooperation skills.

Variable Dimension Indicator Source
Logical thinking Sorting Objects Arrange objects from smallest to largest or vice versa Micklo (1995)
skills Sort objects by color, size, or shape

Classifying objects

Pattern Recognition

Recognizing Size Differences

Demonstrates Constructive

Thinking

Communication and Social
Interaction

Cooperation Skills

Sharing and Helping Each Other

Respect the Opinions and Rights

of Others

Cooperation in Group

Self-Control and Emotions

Collaborative Problem Solving

Recognize order in daily activities
Classify objects based on color, size, shape, or function
Sort objects into similar groups
Distinguishes similar and different objects within a group
Recognize and continue simple patterns
Create own patterns with objects around
Understand patterns in stories
Differentiate objects based on size (big-small, long-short)
Choosing objects that are bigger or smaller
Classifying objects from smallest to largest
Solves simple problems by trying different ways
Experimenting with objects
Developing new ways to complete tasks or games
Able to communicate with peers
Listens when friends speak
Using polite words in interaction
Conveying ideas or opinions clearly and simply
Able to lend toys or tools to friends
Willing to help friends in need.
Does not mind when having to take turns using tools or
facilities.

Has a caring attitude towards the needs of his/her friends.

Listens to a friend's opinion or idea without interrupting.
Appreciate differences of opinion and accept that
everyone has different views.

Does not dominate games or group activities
Shows patience when having to wait for their turn.
Willing to cooperate in group activities or games.
Takes a role in the group according to the agreement.
Completing group tasks together with full responsibility.
Avoiding conflict or resolving minor conflicts
independently.

Does not get angry or cry easily when there is a problem
in the group.

Able to control the desire to always be prioritized.
Shows a calm attitude in the face of conflict.
Willing to reconcile or apologize after a conflict.
Willing to find solutions together when there is a
problem.

Willing to accept help or input from friends.
Contributing ideas to solve problems faced by the group.
Does not impose his/her own opinion

Brownell etr al.
(2006)

3.3. Homogeneity Test

The purpose of the homogeneity test is to determine whether the population variance meets the test criteria. If the p
value is greater than 0.05, the group's variance is homogenous or constant. The Logical Thinking Skills and Cooperation Skills
variables were compared via Levene's statistical test to determine their similarity.

There is no variance difference between samples in the group, according to the Levene test results on the logical thinking
skills variable in Table 6, where the significance value is greater than 0.05. This suggests that the group's sample variation is
uniform (homogeneous).

There is no variance difference across samples in the group, according to the Levene test results on the cooperation
skills variable in Table 7, which show a significance value > 0.05. This suggests that the group's sample variation is uniform
(homogeneous).

3.4. Effect of BCCT Nature-Based through Local Wisdom Value on Logical Thinking Skills Before and After Intervention
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Table 8 displays the results of the Logical Thinking Skills exam, which was administered to the research participants
following a lesson in which they received an intervention in the form of a nature-based BCCT.

Table 3 Validity and reliability results of the logical thinking and cooperation skills instruments.

Variable Dimension No. of Range of Validity Validity Cronbach’s Reliability
Items Coefficient (r) Category Alpha (a) Category
Logical Thinking Sorting Objects 3 0.58-0.81 High 0.86 High
Skills Classifying Objects 3 0.52-0.77 Moderate— 0.84 High
High
Pattern Recognition 3 0.61-0.82 High 0.87 High
Recognizing Size Differences 3 0.49-0.73 Moderate 0.83 High
Demonstrates Constructive 3 0.57-0.79 High 0.88 High
Thinking
Overall 15 0.45-0.82 Moderate— 0.88 High
High
Cooperation Communication and Social 4 0.59-0.80 High 0.89 High
Skills Interaction
Sharing and Helping Each 4 0.54-0.76 Moderate— 0.87 High
Other High
Respect the Opinions and 4 0.56-0.81 High 0.90 High
Rights of Others
Cooperation in Group 4 0.53-0.78 Moderate— 0.88 High
High
Self-Control and Emotions 4 0.60-0.79 High 0.91 Very High
Collaborative Problem 4 0.57-0.80 High 0.90 High
Solving
Overall 24 0.45-0.82 Moderate— 0.91 High
High

Table 4 Results of the logical thinking skills normality test.

No Logical Thinking Skills Control Experiment
Kolmogorov  Asymp.Sig Explanation Kolmogorov Asymp.Sig Explanation
Smirnov Smirnov

1 Sorting Objects 0.345 0.18 Normal 0.410 0.220 Normal
2 Classifying Objects 0.218 0.19 Normal 0.305 0.230 Normal
3 Recognizing Patterns 0.398 0.185 Normal 0.385 0.240 Normal
4 Recognizing Size Differences 0.345 0.175 Normal 0.400 0.225 Normal
5 Demonstrating Constructive Thinking 0.371 0.182 Normal 0.417 0.235 Normal

Table 5 Results of the cooperation skills normality test.

No Cooperation Skills Control Experiment
Kolmogorov Asymp. Explanation  Kolmogorov Asymp. Explanation
Smirnov Sig Smirnov Sig

1 Communication and Social Interaction 0.284 0.108 Normal 0.319 0.154 Normal
2 Sharing and Helping Each Other 0.321 0.125 Normal 0.298 0.167 Normal
3 Respecting the Opinions and Rights of Others 0.309 0.119 Normal 0.345 0.141 Normal
4 Group Cooperation 0.295 0.113 Normal 0.332 0.152 Normal
5 Self-Control and Emotions 0.310 0.122 Normal 0.341 0.160 Normal
6 Collaborative Problem Solving 0.287 0.118 Normal 0.325 0.148 Normal

Table 6 Logical thinking skills homogeneity test results.

No Logical Thinking Skills Levene Statistic Asymp. Sig  Explanation

1 Sorting Objects 0.352 0.642 Homogenous
2 Classifying Objects 0.489 0.711 Homogenous
3 Recognizing Patterns 0.401 0.587 Homogenous
4 Recognizing Size Differences 0.467 0.623 Homogenous
5 Demonstrating Constructive Thinking 0.438 0.653 Homogenous

The Logical Thinking variable's value has increased, according to Table 8's data presentation results. The average pretest
score of the control group was 62.8, which rose to 84.8. Following traditional instruction, pupils' logical thinking scores rose by
22.0 points. Furthermore, the experimental group's average pretest score rose from 61.5 to 90.5. Using the local wisdom value,
the pupils who used the nature-based BCCT method experienced a 29.0-point gain in logical thinking. This research shows that
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when students use a nature-based BCCT collaborative strategy to learn through local wisdom values, their logical thinking skills
significantly improve.

Table 7 Results of the logical cooperation skills homogeneity test.

No Cooperation Skills Levene Statistic Asymp.Sig  Explanation

1 Communication and Social Interaction 0.372 0.802 Homogenous
2 Sharing and Helping Each Other 0.453 0.745 Homogenous
3 Respecting the Opinions and Rights of Others 0.415 0.659 Homogenous
4 Group Cooperation 0.392 0.783 Homogenous
5 Self-Control and Emotions 0.427 0.748 Homogenous
6 Collaborative Problem Solving 0.461 0.712 Homogenous

Table 8 Results of the logical thinking skills pretest and posttest.

Class Logical Thinking Skills n Pretest Posttest Gain
Mean Stdec Mean Stdev

Control (Conventional) Sorting Objects 30 62.0 9.5 84.0 10.8 22.0

Classifying Objects 67.5 10.1 88.5 11 21.0

Recognizing Patterns 65.0 12.0 83.5 10.2 185

Recognizing Size Differences 60.5 11.8 86.0 9.9 25.5

Demonstrating Constructive Thinking 59.0 9.7 82.0 10.5 23.0

Overall 62.8 10.6 84.8 10.5 22.0

Experiment (BCCT + Local Wisdom Value) Conceptual Understanding 30 64.0 8.9 89.0 9.2 25.0

Problem-Solving 63.5 9.5 94.5 10.0 31.0

Logical Thinking 62.0 12 92.0 9.5 30.0

Data Structure Understanding 65.0 10.5 93.0 9.3 28.0

Overall 61.5 9.2 90.5 9.8 29.0

The logical thinking variable increases, as shown in Figure 2. This occurred because, in comparison with the control
group, the experimental group's ability to sort objects, classify objects, recognize patterns, recognize size differences, and
demonstrate constructive thinking increased significantly after receiving a learning intervention utilizing the nature-based BCCT
method through local wisdom.

Comparation Gain Score Logical thinking
between Control and Experiment Group

35,0
30,0
25,0
20,0
15,0
10,0
5,0
0,0
Sorting Objects Classifying Recognizing Recognizing Size Demonstrating
Objects Patterns Differences Constructive
Thinking

H Control M Experiment

Figure 2 Comparative results of logical thinking improvement.
3.5. The Effectiveness of BCCT Nature-Based through Local Wisdom Value on Cooperation Skills Before and After Intervention

The value of the cooperation skills variable has increased, according to the data presented in Table 9. As demonstrated
by the control group, whose average pretest score rose from 63.4 to 81.8. Following traditional instruction, students'
cooperation skills improved by 18.3 points. Furthermore, the experimental group's average pretest score increased from 61.0
to 84.3. Following the nature-based BCCT method using local wisdom, the pupils' cooperation skills improved by 23.35 points.
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Following instruction via a nature-based BCCT collaborative approach through local wisdom, pupils' cooperation skills
significantly improve, according to this result.

Table 9 Results of the cooperation skills pretest and posttest.

Class Cooperation Skills n Pretest Posttest Gain
Mean Stdec Mean Stdev
Control (Conventional) Communication and Social Interaction 30 60.0 8.5 80.0 9 20
Sharing and Helping Each Other 68.5 9.0 84.5 10.5 16
Respecting the Opinions and Rights of 66.0 12.0 83.0 11 17
Others
Group Cooperation 63.0 9.8 82.0 10.2 19
Self-Control and Emotions 61.0 10.0 81.0 9.5 20
Collaborative Problem Solving 62.0 9.2 80.0 10 18
Overall 63.4 9.8 81.8 10.0 18.3
Experiment (BCCT + Local Wisdom Communication and Social Interaction 30 585 9 80.2 10.1 21.7
Value) Sharing and Helping Each Other 66.2 8.8 87.5 9.7 21.3
Respecting the Opinions and Rights of 61.8 9.5 83.7 8.9 21.9
Others
Group Cooperation 60.0 10.5 85 9.8 25.0
Self-Control and Emotions 57.0 8.7 81 9.6 24.0
Collaborative Problem Solving 62.3 9.4 88.5 8.5 26.2
Overall 61.0 9.3 84.3 9.4 23.35

The cooperation skills variable increases, as shown in Figure 3. This is because the nature-based BCCT approach was
used to provide a learning intervention to the experimental group so that communication and social interaction, sharing and
helping each other, respecting the opinions and rights of others, group cooperation, self-control and emotions and
collaborative problem solving increased significantly compared with those of the control group.

Comparation Gain Score Cooperation Skills
between Control and Experiment Group

o

30
25
20
15
1

("2 =]

& N

H Control M Eksperiment

Figure 3 Comparative results of cooperation skill improvement.
3.6. The Effectiveness of BCCT Nature-Based through Local Wisdom Value into Learning on Logical Thinking Skills

Through local wisdom, this study evaluated the efficacy of nature-based BCCT in both the experimental and control
groups. The purpose of this exam is to determine whether learning via the nature-based BCCT approach through local wisdom
value has an impact on logical thinking.
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Table 10 Results of the logical thinking skills hypothesis test.

No Logical Thinking Skills t-statistic t-table Sig  Explanation
1 Sorting Objects 3.102 2.000 0.00 Significant
2 Classifying Objects 3.245 2.000 0.00 Significant
3 Recognizing Patterns 3.327 2.000 0.00 Significant
4 Recognizing Size Differences 3.158 2.000 0.00 Significant
5 Demonstrating Constructive Thinking 3.058 2.000 0.00 Significant

Overall 3.178 2.000 0.00 Significant

The overall dimension of the Logical Thinking variable in the sample t test has a t-count value of 3.178> 2.000 and a
significance value of 0.000 < 0.05, according to the data presented in Table 10 above. This research shows that when students
use the nature-based BCCT approach to learn through the value of local wisdom, their logical thinking significantly improves.

3.7. The Effectiveness of BCCT Nature-Based through Local Wisdom Value into Learning on Cooperation Skills

The purpose of this test is to determine whether to receive an intervention in the form of instruction with the nature-
based BCCT method through local wisdom value.

The overall dimension of the cooperation skills variable in the sample t test has a t-count value of 3.295> 2.000 and a
significance value of 0.000 < 0.05, according to the data presented in Table 11 above. This research shows that when students
use the nature-based BCCT approach through local wisdom, their cooperation skills significantly improve.

Table 11 Results of the cooperation skills hypothesis test.

No Cooperation Skills t-statistic t-table  Sig  Explanation
1 Communication and Social Interaction 3.250 2.000 0.00 Significant
2 Sharing and Helping Each Other 3.367 2.000 0.00 Significant
3 Respecting the Opinions and Rights of Others 3.470 2.000 0.00 Significant
4 Group Cooperation 3.652 2.000 0.00 Significant
5 Self-Control and Emotions 3.120 2.000 0.00 Significant
6 Collaborative Problem Solving 2.895 2.000 0.00 Significant
Overall 3.292 2.000 0.00 Significant

4. Discussion
4.1. The Effect of Nature-Based BCCT through Local Wisdom Value on Logical Thinking Before and After Intervention

According to the findings of the nature-based BCCT through the local wisdom value intervention, the experimental
group's logical thinking score increased by 28.6 points, whereas the control group's score increased by only 22.0 points. This
increase shows that the nature-based BCCT approach, through local wisdom, makes a greater contribution to developing logical
thinking in children than does conventional learning.

Nature-based BCCT offers an approach that integrates local wisdom values in the context of outdoor learning. In this
case, children are invited to interact directly with nature, using real experiences as a basis for building their critical and logical
thinking skills (Wojciehowski & Ernst, 2018). This process also involves exploring the surrounding environment, which is rich in
learning potential, such as the use of plants, animals or other natural phenomena that can stimulate children's questioning and
logical reasoning (Johnstone et al., 2022). The local knowledge incorporated into this method presents ideas that are pertinent
to regional customs and cultures, which enhances children's educational experiences and broadens their comprehension of
the interrelationships among people, the natural world, and their social surroundings. For example, in a nature-based learning
activity, children might learn about traditional ways of farming or protecting the environment, which then involves observation,
comparison and analysis, thus enhancing their logical thinking skills.

Unlike conventional approaches, which tend to focus on the memorization and repetition of material, nature-based
BCCT emphasizes active and collaborative learning. Children are encouraged to ask questions, discuss and find solutions
together, which can hone their critical and logical thinking skills (Inoue et al., 2019). This makes the learning environment more
lively and pleasurable, which helps children' cognitive skills grow more successfully. These findings unequivocally demonstrate
that a method that integrates elements of nature and indigenous knowledge not only enhances children's comprehension of
the environment but also significantly advances their capacity for logical thought (Prins et al., 2022).Therefore, in regard to
enhancing logical thinking abilities in young children, nature-based BCCT based on local knowledge might be regarded as a
more effective substitute for traditional teaching approaches.

4.2. The Effectiveness of Nature-Based BCCT through Local Wisdom Value on Cooperation Skills Before and After Intervention

The results of the intervention using nature-based BCCT through local wisdom values on students' cooperation skills
clearly revealed an increase in the experimental group of 23.35 points, as opposed to just 18.3 points in the control group. This
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proves that there is an undeniable increase in cooperation skills in students who use only conventional learning. This
improvement shows that the nature-based BCCT approach, through local wisdom value, makes a greater contribution to
developing cooperation skills in children than does conventional learning.

Nature-based BCCT facilitates a more collaborative and participatory learning experience, where students are invited to
work together in groups by utilizing the natural resources around them. For example, in outdoor activities that involve nature
exploration, children must interact, communicate and share responsibility in completing tasks or challenges. This approach
emphasizes the importance of cooperation in solving problems together, which is an important aspect in developing children's
social and cooperation skills (Uge et al., 2019). Local wisdom integrated in learning also enriches students' experiences, as it
teaches cultural values and traditions related to cooperation in their social context (Rasidi et al., 2025). For example, in some
local cultures, cooperation in activities such as royong or teamwork in the community is often an important part of daily life.
By integrating these values in learning activities, students not only learn to work together in groups but also understand the
meaning and importance of cooperation in their social lives.

Compared with conventional learning methods, which focus more on individualized learning and competition, nature-
based BCCT through local wisdom encourages students to collaborate more, communicate and respect different opinions in
teams. This contributes to better cooperation skills, as children learn to solve problems collectively, overcome differences, and
support each other to achieve common goals (brown, guided, cooperative learning and individual knowledge acquisition). Thus,
the findings of this study show that nature-based BCCT using local knowledge not only helps students develop their
collaboration abilities but also provides them with a deeper, more meaningful experience. This method assists students in
comprehending and putting the principles of collaboration into practice in their daily lives, which will certainly be beneficial in
their future social and emotional development.

4.3. Effectiveness of the nature-based BCCT collaborative approach in improving logical thinking skills

The significance value of 0.000 < 0.05 and the t-count value of 3.178 > 2.000 support this. This research shows that
students' logical reasoning abilities significantly improve after engaging in instruction via nature-based BCCT methods through
local wisdom. The BCCT collaborative approach is an innovation in early childhood education that is effective for improving
logical reasoning skills. This method combines center-based active learning principles with exploration in the natural
environment. This approach provides concrete, relevant and engaging children's educational experiences (Aiym et al., 2022;
Lee et al., 2022). By engaging in nature as a learning medium, children can understand cause—and—effect relationships,
recognize patterns and build problem-solving skills that support basic logic development (Peer et al., 2019). For example,
activities such as observing the life cycle of a plant, counting the number of stones, or categorizing leaves by size give children
the opportunity to practice their analytical skills first-hand (Iiiguez & Pacheco, 2022).

The natural environment provides rich and dynamic learning resources, which cannot be fully replaced by classroom
learning media (Lee et al., 2022). Children can experience a variety of sensory stimuli, such as touching the surface texture of
natural objects, hearing animal sounds, or smelling flowers. This stimulation stimulates the child's brain to process information,
connect abstract concepts with real experiences, and develop a deeper logical understanding. Research by (Speldewinde &
Campbell, 2024) supports this finding by showing that children who engage in nature-based learning have better logic and
analysis skills than do children who only learn in a traditional classroom. The infinite natural environment also allows children
to explore freely and find creative solutions to the various problems they face (Bao et al., 2020).

One of the main strengths of this approach is its collaborative nature, where children are encouraged to learn together
through social interaction. In nature-based activities, children are often asked to work together, share ideas and complete
group tasks. These interactions not only strengthen logical thinking but also hone communication and collaboration skills
(Horanska et al., 2022). Vygotsky's (1978) theory explains that cognitive development, including logical thinking, is strongly
influenced by social interaction (Alharbi, 2023). In a nature-based BCCT approach, for example, children can jointly observe
patterns on butterfly wings or arrange natural objects in a certain order. The process of sharing ideas and discussing with peers
helps children develop systematic and logical ways of thinking (Speldewinde & Campbell, 2024).

Children's drive to learn is positively impacted by this nature-based method in addition to its cognitive benefits. Children
are naturally drawn to colorful, open, and varied natural settings, which inspires them to participate in educational activities
(Khoroshukha et al., 2021). According to research by Lanza et al. (2023) education increases children's emotional engagement,
which contributes to the effectiveness of the learning process. When children feel happy and interested, they tend to be more
active in exploring, asking questions and solving problems. This indirectly accelerates the improvement of their capacity for
logical thought. The natural environment also provides realistic challenges for children to solve problems in creative ways, for
example, when trying to build a small bridge from twigs or when determining a safe path when playing in a rocky area area
(Grecu, 2023).

However, to ensure the effectiveness of this approach, several factors need to be considered. First, teachers must have
adequate competencies to facilitate nature-based learning, including the ability to design relevant and engaging activities.
Second, the support of a flexible curriculum that accommodates nature-based exploration is essential for optimal learning
activities. Third, the availability of resources and access to the natural environment are also important factors. Overall, the
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nature-based BCCT collaborative approach is a highly effective method for improving logical thinking skills in early childhood.
Through concrete experiences, social interaction and high motivation, children can develop their cognitive abilities in a holistic
and fun way (Falzon & Conrad, 2023). Previous research findings provide strong evidence that nature-based learning supports
the development of logic and analysis in children. However, successful implementation requires support from all parties,
including teachers, parents and policy makers, to create a supportive learning environment. Thus, this approach not only
improves children's logic but also has a positive effect on their social, emotional and cultural development.

4.4. Effectiveness of the nature-based BCCT collaborative approach in strengthening cooperation skills

The significance value of 0.000 < 0.05 and the t-count value of 3.292 > 2.000 support this. This result shows that students'
cooperation skills significantly improve after they participate in instruction via nature-based BCCT methods through local
wisdom. The nature-based BCCT collaborative approach is proven effective in strengthening cooperation skills in early
childhood. This approach prioritizes active learning principles that combine nature exploration with social interaction between
children in a group (Johnstone et al., 2022). Outdoor activities give kids the chance to work together to complete tasks or
achieve a common goal. For example, in activities such as searching for natural objects, building structures with natural
materials, or planning outdoor games, children must communicate with each other, share ideas, and listen to their friends'
opinions. This process indirectly trains them to understand the importance of each other's roles in the team as well as ways to
collaborate effectively (Jiang & Hussain, 2023).

One reason why this approach is effective is that it provides an environment that encourages more active and natural
social interactions. When children engage in activities in nature, they often feel freer and more open to working together
because of the nonrigid and challenging atmosphere. For example, in nature-based activities such as building a shelter from
twigs or finding a way to cross a small stream, children are required to communicate and share ideas with their peers. Research
by Vygotsky (1978) emphasized that social interaction is an important aspect of child development, including social skills such
as cooperation (Jordan & Chawla, 2019). In the context of nature-based BCCT, children learn to adapt to different opinions,
contribute to discussions, and negotiate to reach better solutions (Yousef & Mahameed, 2022).

In addition, the collaborative approach of nature-based BCCT provides opportunities for children to learn about roles
and responsibilities in groups. In nature activities, such as finding materials for nature projects or solving complex nature
problems, children must learn to share roles according to their abilities and interests (Beer et al., 2018). This gives them the
opportunity to understand the importance of valuing and respecting the contributions of others in achieving a common goal.
Research by (Cecchini et al., 2021) claims that cooperative learning involving role sharing can increase the sense of
responsibility and strengthen cooperation skills. When children feel that they have a meaningful contribution, they tend to be
more motivated to cooperate and support each other (Kuo et al., 2019).

Nature-based activities can also help children develop social and emotional skills essential for cooperation (Yafie et al.,
2020). Through hands-on experiences in nature, children learn to manage their emotions, work in teams and overcome
challenges together. For example, when they face difficulties in completing group tasks, such as building a structure or finding
solutions to natural problems encountered, children learn to support, motivate and resolve differences in a constructive way.
(Koroll, 2022) reported that collaborative outdoor activities provide an ideal context for children to learn to manage conflict
and strengthen their interpersonal relationships. This type of experiential learning creates deep emotional bonds between
children, which can increase closeness and trust in cooperation (Antén-Solanas et al., 2021).

Participating in outdoor activities also enhances children' understanding of the importance of cooperation in the context
of everyday life. For example, they may learn how to work together to maintain a communal garden, collect natural materials
for an art project, or keep the neighborhood clean (Mann et al., 2022). These activities teach children not only about the
importance of cooperation in the context of academics or classwork but also about taking care of their environment and social
life. Johnstone et al. (2022) stated that nature-based learning strengthens children's empathy and social engagement, which
has a direct effect on their ability to work in groups. Through such activities, children gain an understanding that cooperation
involves not only sharing tasks but also supporting each other and contributing to a greater common goal (Yafie et al., 2023)

Overall, the nature-based BCCT collaborative approach provides a strong foundation for strengthening early childhood
cooperation skills. Through hands-on experiences in nature, children learn about the natural world in addition to building social
skills that are indispensable in their lives, such as sharing, communicating and respecting others. Engaging in nature activities
that demand interaction, sharing roles and solving challenges together creates a deep and effective learning experience.
Previous research has shown that cooperative skills, which are essential to children's social and emotional development, are
strongly supported by nature-based learning. Thus, the collaborative nature-based BCCT approach can provide children with
the social skills they need to engage in constructive interactions in a variety of social settings.

4.5. Limitations of the Study

Despite the promising findings, this study has certain limitations that should be acknowledged. The research was
conducted only in two nature-based kindergartens located in coastal areas of Sidoarjo, Indonesia, which may limit the
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generalizability of the results to other regions with different cultural, environmental, or socioeconomic contexts. The
characteristics of local wisdom and environmental resources in these settings might not fully represent those in inland, urban,
or rural schools. Future research is therefore recommended to involve a more diverse sample across various geographical and
cultural contexts to better validate and extend the applicability of the nature-based BCCT collaborative approach. Additionally,
longitudinal studies would help to examine the long-term effects of this intervention on children’s cognitive and social
development.

5. Conclusions

The study revealed that the nature-based BCCT collaborative approach through local wisdom significantly enhances
young children’s logical thinking and cooperation skills compared to conventional methods. Integrating natural exploration and
local cultural values provides authentic and meaningful learning experiences that support both cognitive and social
development. For educators, these findings highlight the importance of designing learning environments that integrate nature,
play, and collaboration to help children connect theory with real-life experiences. For policymakers, the results emphasize the
need to support early childhood programs that adopt nature-based and culturally responsive learning models through
curriculum development and teacher training. Future research is recommended to examine the long-term effects of this
approach and explore its applicability in diverse cultural and geographical contexts to strengthen its relevance for early
childhood education policy and practice.
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