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Abstract: This research focuses on the understanding of science knowledge of 
children which is still considered low. The learning process still uses the 
lecture method and also LKPD. With this study, researchers aim to analyze 
the effectiveness of earth and environmental knowledge with the help of 
project-based learning at the age of 5-6 years. The type of research used uses 
pre-experimental research with a one group pretest and postest design. The 
population of this study used all group B children at RA Miftakhul Hidayah 
with a sample of 36 children using purposive sampling technique. Tests 
carried out using instruments in the form of observation sheets, Normality 
Test with pretest results of 0.221 and post-test results of 0.134 can be declared 
normally distributed. Then for the results of the N-Gain Test has a score on 
Meab of 77.31 with a percentage of> 76%, it can be concluded that with earth 
and environmental science knowledge in children aged 5-6 years through 
Project Based Learning learning in the effective category used.  
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Introduction  

 
Education is a systematic student learning process 

that aims to change student behavior and develop the 
quality of knowledge for students. According to 
Indonesian Law number 20 of 2003 article 1 paragraph 
14 concerning the National Education System, early 
childhood education is a coaching effort shown to 
children from birth to 6 years of age which is carried out 
through educational stimuli that help the physical and 
spiritual growth and development of children so that 
they are ready to enter further education, both formal 
and non-formal. Early childhood education is an 
important starting point in a child's development, as 
their bodies and minds develop rapidly. Therefore, early 
childhood education is a form of environmental 
implementation (Azizah, 2023). 

According to the National Association for 
Education for Young Children (NAEYC), explaining the 

definition of early childhood is a group of individuals 
who are in the age range of 0-8 years. Children at this 
age experience very rapid growth and development, 
often referred to as a developmental surge (Hikam et al., 
2020). Aspects of development in early childhood 
include religious and moral values, physical motor 
skills, cognitive, language, socio-emotional, and art 
(Hidayat et al., 2023). One aspect that can be improved 
in their development is cognitive ability, which involves 
their ability to observe, classify, connect, analyze, and 
develop their understanding (Ardiana, 2022). 

Education services should be provided 
compulsorily in informal, non-formal and formal forms 
(Watini, 2019). For children aged 4-6 years, formal 
education such as kindergarten is considered an 
appropriate choice. Pestalozzi in Umboh et al. (2022) 
emphasizes the importance of paying attention to the 
maturity of children in education by using learning 
objects as the basis of learning. The main goal of this 
education is to develop and perfect the child's potential 
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through six aspects of development, including religious 
and moral values, social emotional, physical motor, 
cognitive and language, and art (Nurachadijat et al., 
2023). These six aspects are very important for early 
childhood development in improving their knowledge 
and skills according to these competencies in the PAUD 
curriculum (Agrippine et al., 2023). 

An interesting and useful learning approach is 
essential to support classroom learning activities 
(Munawaroh et al., 2020). Early childhood development 
will not be successful without the right method (Hikam 
et al., 2020). Teacher-centered learning can cause 
students to not get consistent stimulation and become 
passive (Faustina et al., 2023). Monotonous learning that 
is only teacher-centered and requires students to 
memorize or use conventional learning will not improve 
children's abilities in the modern era, especially 
cooperation skills (Mariamah et al., 2021). 

Science is knowledge that studies everything about 
nature which consists of a number of knowledge 
obtained through in-depth research and experiments 
and further tested (Nurqolbi et al., 2019). Science process 
skills are very important for early childhood because 
they provide valuable experiences that will last 
throughout their lives (Setiawati et al., 2023). Science is 
not just about collecting knowledge of the world but also 
a process that involves observing, recording, analyzing, 
combining ideas, and making conclusions (Amelia et al., 
2021). Therefore, it is important for children to start 
learning science from an early age, as this not only builds 
their knowledge base but also enriches their ability in 
critical and creative thinking. 

Science games can affect children's physical, 
emotional, creative and cognitive development 
(Kurniawati et al., 2021). Children need to develop 
critical thinking skills and the ability to solve problems. 
They also need to hone their creativity through science 
experiments, whether orally, in writing, or visually 
(Santika et al., 2024). Teamwork skills are also important, 
especially when conducting scientific experiments (Sari 
et al., 2023). Science learning in early childhood can form 
characteristics such as high curiosity, initiative, 
perseverance, self-confidence, and the ability to accept 
other people's opinions (Zahro et al., 2019). Stimulation 
that comes from the environment will help children 
develop various skills and talents they have (Kadir et al., 
2024). Many learning activities in schools today are not 
effective in improving higher-order thinking skills in 
students (Pratiwi et al., 2020).  Activities such as sticking, 
cutting, and coloring that are commonly done in PAUD 
learning tend to only strengthen Lower Order Thinking 
Skills (LOTS). 

Based on the problems that have been encountered 
at RA Miftahul Hidayah in the Tamanrejo village area, 

Limbanagn District where during learning still uses the 
lecture method or is only teacher-centered, this makes 
children only focus on educators and does not give 
freedom to children in expression, one of which is 
science knowledge, because the teacher at the school is 
still racing to the magazine without directly involving 
children in the learning process. There are 55% of 
children who still lack science knowledge. The data was 
obtained from researcher interviews with RA Miftahul 
Hidayah teachers. This results in children who 
ultimately do not have the opportunity to discover 
science facts or concepts themselves, and children do not 
have the opportunity to develop their opinions in 
solving problems. The lack of understanding of science 
at the school is also due to the lack of facilities and 
infrastructure at school and the limitations in parental 
costs where each family's economy is different. 

Based on observations made by Sirait  (2024) it 
appears that the lecture method is the dominant learning 
approach. Learning activities here are still very much 
focused on the role of the teacher who is often the main 
center in providing information to students. A more 
student-centered approach is less emphasized. This can 
hinder students' critical thinking and communication 
skills, which should be the focus of student-oriented 
education. Therefore, the learning strategy should be 
changed to pay more attention to the role of students in 
the learning process. This project-based learning 
approach is expected to be achieved optimally. Project-
based learning is one way to provide appropriate 
stimulation for children's growth and development in 
science experiment activities (Souisa et al., 2024). 

Their golden age for learning also shows that this 
period is crucial for developing a solid cognitive, 
emotional, and social foundation through fun and 
meaningful learning experiences (Sakinah, 2022). 
Project-based learning not only facilitates active 
exploration and discovery, but also allows them to 
expand their understanding of the world around them 
naturally and deeply (Khasanah et al., 2024). As stated 
by Agrippine et al. (2023) the project approach to 
learning can help teachers improve cognitive and social 
skills for early childhood. Project-based learning is an 
innovative learning approach that emphasizes 
contextual learning through complex activities (Halawa, 
2021). Project-based learning is a learning method that 
allows children to construct their own knowledge in a 
“constructivist” learning environment (Aisyah et al., 
2023). Simbolon et al. (2020) suggests that project-based 
learning is a teaching method that focuses on building 
characters who care about the environment. This 
learning experience creates positive concepts that will be 
useful in the future. 
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Project-based learning also has several advantages, 
namely making children's creativity sharpened where 
through projects children are given the opportunity to 
design and complete their own tasks. This encourages 
them to think creatively and find unique solutions 
(Harianja et al., 2024). Effective learning, among other 
things, can occur in the environment. The environment 
can be centered for students to easily focus on 
integrated, energetic, and problem-based learning. 
Educators are also the main facilitators for students to 
support the learning process (Toledo-López et al., 2015). 
Project based learning allows children to learn actively 
and engage in projects that are relevant to the real world. 
Some examples of simple project-based learning that can 
be used in PAUD institutions are making innovative 
products from used goods, where students can be 
invited to make products from used goods such as toys 
or wall hangings. This project will teach children 
creativity, innovation, and how to recycle used goods 
(Zulkarnaen et al., 2023). Based on the above 
background, this study aims to analyze the effectiveness 
of earth and environmental science knowledge through 
Project Based Learning for 5-6 year olds. 

The impact obtained in using the Problem Based 
Learning model can improve children's thinking skills, 
with this model aiming to provide experience for 
children in solving a problem that occurs such as the 
material studied, namely the earth and the environment. 
It is hoped that using this Problem Based Learning 
model can be an effective solution for children to 
improve critical thinking, problem solving and also 
children's creativity (Masruro et al., 2021). With that, it is 
in line with previous research which also says that the 
use of the Problem Based Learning model can increase 
the effectiveness of learning (Khariyyah et al., 2023; 
Listyaningsih et al., 2023; Madoi et al., 2023). 

 

Method  
 
The type of research used in this study is quasi-

experimentation with the type of pre-experiment one 
group pretest postest desaign. According to Sugiyono 
(2019) this method is used because of the symptoms 
called training. The Project Based Learning model is an 
influence on the ability of earth and environmental 
science in children aged 5-6 years at RA Miftahul 
Hidayah. 

The use of a pre-experiment research design one 
group pretest postet design can solve a symptom or 
problem through practice. With practice, the 
relationship between cause and effect will be seen as an 
influence on the exercise (Sugiyono, 2019). This research 
will affect the target of children's emotional intelligence. 

The research villageign according to Sugiyono (2019) is 
as follows: 

 
Table 1. One-group Pretest Posttest Design Research 
Design 

Q1 X Q2 

 
Description: 
Q1 = Test scores of children's life science skills before 

the implementation of learning PJBL model 
X =  Application of PJBL learning on children's life 

science 
Q2 =  Test scores of children's life science abilities before 

the application of PPA learning PJBL model 
 

Result and Discussion 
 
Result 

This research was conducted at RA Miftahul 
Hidayah, Gunungpati District, Semarang City, Central 
Java. This study involved 36 children of RA Miftahul 
Hidayah with an age range of 5-6 years. The selection of 
RA Miftahul Hidayah as the research location was based 
on the results of initial observations which showed that 
the knowledge of children aged 5-6 years about science 
was still low as seen from the children's knowledge 
about the kinds of garbage and the impact of disposing 
of garbage carelessly or out of place and needed 
stimulation to be able to develop as expected. This is due 
to the dependence of teachers at RA Miftahul Hidayah 
on the use of worksheets or LKPD, which causes 
children to feel bored. Therefore, the researcher plans to 
use a project-based learning approach to improve earth 
and environmental science knowledge in children aged 
5-6 years at RA Miftahul Hidayah. This study was 
attended by 36 children of RA Miftahul Hidayah aged 5-
6 years and was conducted in 10 meetings. The following 
is a table of learning activities: 
 
Table 2. Learning Topics 
Meeting Learning Topic 

1st  meeting Pretest 
2nd  meeting Watch a short movie with the title “sorting 

garbage” 
3rd meeting Categorizing types of waste 
4th  meeting Recycling waste (inorganic) 
5th  meeting Cooperation in collecting inorganic waste 
Sixth meeting Ecobricking 
7th meeting Ecobricking 
Eighth meeting Making ecobrick products 

 
Descriptive Analysis Results  

Descriptive analysis is used to find the maximum, 
minimum, range, and average values of data. The results 
of the descriptive statistical calculations are shown in 



Jurnal Penelitian Pendidikan IPA (JPPIPA) February 2025, Volume 11 Issue 2, 565-572 

 

568 

Figure 1. Figure 1 shows that the results of science 
knowledge from all children who took the pretest, there 
were 3 children in the category of starting to develop, 29 
children were in the category of developing as expected, 
and 4 children were in the category of developing as 
expected. At the posttest stage, there were no more 
children in the category of starting to develop with 14 
children in the category of developing as expected and 
22 children in the category of developing very well. 
 

 
Figure 1. Pretest and posttest result data 

 
Based on the results of the table 3, that in pretest 

statistics with an average of 84.38, for maximum 
statistics 88, for minimum 80, and for the range is 8. Then 
for the posttest with an average of 107.38, for maximum 
113, minimum 104, and for the range is 9. 

 
Table 3. Descriptive Analysis Result Data 
Statistic Pretest Posttest 

Maximum 88 113 
Minimum 80 104 
Range 8 9 
average 84.38 107.38 

 
Normality Test Data Analysis 

The normality test aims to determine whether the 
residual value is normally distributed or not. A good 
regression model is to have a normally distributed 
residual value. Data is declared normally distributed if 

the significant value is> 0.05 and the data is declared not 
normally distributed if the significant value is <0.05. 
 
Table 4.  Normality Test Results 

  Kolmogrov-Smirnov Shapiro-Wilk 

 Group Statistic df Sig. Statistic df Sig. 

Result Pretest 0.184 36 0.03 0.960 36 0.221 
 Postest 0.158 36 0.23 0.960 36 0.134 

 
Based on the results of the normality test 

calculation, the score obtained on the pretest is 0.221, 
while the posttest is 0.134. From these results, it can be 
concluded that the data are both normally distributed 
because the value of the pretest and posttest results> 
0.05. After doing the normality test, the next hypothesis 
test is carried out. 
 
Hypothesis Test Analysis  

Hypotheses are an important part of research, 
namely temporary answers to research questions. 
Hypotheses must be designed from the beginning of the 
research (Yam et al., 2021). Hypothesis testing in this 
study uses the t-test in order to determine the difference 
before and after the treatment is given from the pretest 
and posttest data.  

 
Table 5. Pretest-Posttest Descriptive Statistics 

Pair 1 

Pair Mean Std.Devation Std 

Pretest 89.3889 1.975 .329 

Posttest 107.3889 2.060 .343 

 
From the table above, it can be seen that the average 

pretest and posttest scores with the manufacture of 
ecobrick products to develop earth and environmental 
science knowledge are 84.38% to 107.8%, an increase of 
23%. So that through the above data it can be concluded 
that by doing a project-based learning approach by 
making ecobrick products has an effect on stimulating or 
developing science knowledge in children aged 5-6 
years at RA Miftahul Hidayah which proves a significant 
difference. 

 
Table 6. Paired Sample T-Test Result (Paired Sample Test) 

  Paired Differences 

 Pair Mean Std. Deviation Sig. Mean  t df Sig. (2- tailed) 

Pair Pre- -23.000 -23.000 0.508 -45.217 36 0.000 
 Post 0.158 36 0.23 0.960 36 0.134 

Based on the data in table 6, it shows that the 
average score is 84.38 and increased in the posttest data 
107.38, and it is seen that the significance value is 0.000 
<0.05, then Ho is rejected and Ha is accepted. In the table 
above, it can be seen that the tcount is 45.217 and for the 
ttable df = 35 is 2.03 with a sig value. (2-Tailed) 0.000 
<0.05 which means Ho is rejected and Ha is accepted. 

There is a significant increase in children's science 
knowledge after being given treatment using project-
based learning.  

 
N-Gain Test Results  

The N-Gain score test is conducted to measure the 
effectiveness of using a particular treatment in research. 
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N-Gain is a measure that shows how much students 
learn divided by how much students can learn. The N-
gain category if the score g> 0.7 then it can be said to 
have high criteria, if 0.3 ≤ g ≤ 0.7 then the criteria 
obtained are moderate, then for low criteria, the N-gain 
score obtained is g < 0.3. Then for the interpretation 
category if the percentage is < 40% then it can be said to 
be ineffective, for a percentage of 40%-55% then the 
interpretation is less effective, a percentage of 56%-75% 
then it is declared quite effective, then for an effective 
interpretation the required percentage is < 76%. The 
following is a table of N-Gain categories and N-Gain 
effectiveness interpretation categories:  

 
Table 7. N-Gain Test Results 

 N Mean 

N-Gain Score 36 0.6443 
N-Gain Percentage 36 77.314 

 
Based on the results of the above calculations, it can 

be seen that the N-Gain Score value on the Mean is 0.644, 
therefore the criteria for increasing the science 
knowledge of the earth and the environment of children 
aged 5-6 years after the application of treatment through 
project-based learning with ecobric making are in the 
medium criteria. As well as the results of the calculation 
in the N-Gain percent table on the Mean, which is 77.31 
with a percentage category> 76%, it is concluded that the 
science knowledge of the earth and the environment in 
children aged 5-6 years through project-based learning 
with the N-Gain interpretation category is effective. 

 

Discussion 
Project Based Learning is a teaching approach 

known as learning based on constructive principles, 
problem solving, investigative research, integrated 
research, and reflection. This approach emphasizes 
aspects of theoretical study and its application. The 
project-based learning method is able to help students 
develop projects both individually and in groups to 
produce a product. Therefore, it can be concluded that 
the project-based learning approach is child-centered 
(Nugraha et al., 2023). Some of the benefits of using the 
project method in early childhood learning include 
providing opportunities for children to express their 
creative ideas in completing tasks, teaching them to be 
responsible for the tasks assigned, and improving their 
creative thinking skills (Amelia et al., 2021). 

In this case the theme “My Environment” was 
chosen because it is very close to children's daily lives. 
The purpose of this lesson is to provide children with an 
understanding of the different types of waste that exist 
in the environment and the importance of managing 
waste properly. Through this process, children learn to 
differentiate between organic and inorganic waste and 

understand the negative impact of littering. In addition, 
they are also introduced to the concept of waste 
management, such as how to recycle organic waste into 
ecobricks that become alternative construction 
materials. 

This learning is more than just the introduction of 
waste concepts, the main goal is to develop children's 
scientific understanding of the earth and the 
environment. Scientific knowledge about the 
environment must be given from an early age through 
methods that are fun and easy for children to 
understand (Prima et al., 2021). In the context of this 
study, there were 10 meetings consisting of one 
observation and pretest meeting, eight implementation 
meetings, and one posttest meeting. At each meeting, 
children were involved in activities that encouraged 
them to work together in groups. There were four 
groups of 8-9 students, with a total of 36 students. 
During the lesson, the children were given an 
explanation of the types of waste, the adverse effects of 
littering, and how to recycle organic waste into 
ecobricks. This approach not only broadens the students' 
knowledge of the environment, but also shapes positive 
attitudes towards cooperation and social responsibility, 
which are important skills in everyday life. Therefore, 
project-based learning has a meaningful impact (Suci et 
al., 2023). 

According to Chandra et al. (2023), Fitrianingtyas et 
al. (2023), and Irayana et al. (2024), project-based 
learning has a significant positive impact on the way 
children learn science. Through this approach, children 
are not only invited to receive information passively, but 
also encouraged to be actively involved in the learning 
process. They will face challenges that can stimulate 
critical and creative thinking, utilizing direct learning 
experiences that are relevant and contextual. In this 
model, children are given the opportunity to develop 
problem-solving skills in a more applicable manner, so 
that they can find their own knowledge and solutions, 
and understand scientific concepts more deeply and 
meaningfully (Luaili et al., 2024). This approach also 
encourages collaboration between students, which in 
turn will enrich their learning experience and improve 
their teamwork skills in solving the problems they face. 
From the above it can be concluded that project-based 
learning significantly improves the way children learn 
science by encouraging active engagement, stimulating 
critical and creative thinking, and providing relevant 
and applicable experiences. This approach allows 
children to discover knowledge independently and 
deepen their understanding of scientific concepts, while 
improving collaboration and teamwork skills in solving 
problems. 
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Conclusion  
 

Based on data analysis, it can be concluded that 
through the application of the Project Based Learning 
method in the 5-6 year age group it is proven to be 
effective in developing science knowledge, especially 
about the earth and the environment, seen from the 
calculation of the average value of the pretest results 
which is 84.38 and has increased by 23% in the posttest 
results 107.38. As well as from the research hypothesis 
test that t count> t table, namely 45.21> 2.03 with sig. (2-
tailed) 0.000 <0.05 which means Ho is rejected and Ha is 
accepted. There is a significant increase in children's 
science knowledge after being given treatment using the 
project-based learning method. And through the project-
based learning approach, it is proven effective to 
increase science knowledge in children aged 5-6 years. 
Normality test with pretest results of 0.221 and post-test 
results of 0.134 it can be declared normally distributed. 
Then for the results of the N-Gain Test has a score on 
Meab of 77.31 with a percentage of> 76%, it can be 
concluded that with earth and environmental science 
knowledge in children aged 5-5 years through Project 
Based Learning learning in the effective category used. 
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