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Abstract: This research is motivated by the low cognitive learning outcomes and 

environmental awareness among students due to ecosystem topics traditionally being 

delivered in an abstract and theoretical manner. This study, entitled "Pemanfaatan Media 

Terrarium dalam Pembelajaran Ilmu Pengetahuan Alam untuk Meningkatkan Pemahaman 

Ekosistem dan Kesadaran Lingkungan Siswa," aims to examine the implementation of the 

project-based learning model utilizing terrarium media to improve students' cognitive 

achievement and environmental awareness. The method employed is classroom action 

research based on the Kemmis and McTaggart model, conducted over two cycles. The results 

demonstrate an increase in the average cognitive score from 52.25 to 84.50, with the final 

classical completeness reaching 91.30 percent and a Normalized Gain (N-Gain) value 

categorized as moderate. Meanwhile, the average score for students' environmental 

awareness rose from 50.73 percent to 82.21 percent, meeting the criteria for "highly 

conscious". In conclusion, the implementation of the project-based learning model with 

terrarium media is proven effective in significantly increasing cognitive learning success 

while simultaneously fostering students' environmental awareness. 

 

Keyword: Project-Based Learning, Terrarium, Cognitive Learning Outcomes, Environmental 

Awareness. 

 

 

INTRODUCTION 

Natural Sciences (IPA) is a subject lessons that are important for development pattern 

thinking and thinking ability students. In science learning, ecosystem material and the 

development of environmental awareness are one of the important aspects that need to be 

considered. This environmental awareness includes understanding student about the impact 

of activities humans on the ecosystem as well as responsibility to maintain environmental 

sustainability (UNESCO, 2024). Furthermore, in science learning, achieving cognitive 

learning outcomes is also an important factor in the teaching and learning process. Effective 

learning should optimize students' potential so they can achieve the predetermined learning 
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objectives. (Chen & Yang, 2019). However, the science learning process in schools often 

cannot run optimally. Learning ecosystem material still tends to be delivered using a teacher -

centered lecture method. The delivery of material relies solely on book text make draft 

ecosystem impressed abstract for students. Other obstacles such as limited laboratory 

facilities also make school seldom carry out real practical activities (Suryaningsih et al ., 

2026). This condition causes cognitive learning outcomes students become low because 

Students have less ability to remember the lesson material. In addition, learning that is only 

This theory also makes Students lack awareness to protect the environment around their 

homes and schools . 

One learning model that can address this problem is the project-based learning model or 

Project-Based Learning (PjBL) which utilizes terrarium media. Project -based learning is an 

approach that gives students the freedom to build their own ideas. knowledge through product 

creation real in groups. By using terrarium or miniature making projects ecosystem in a 

container Glass, students get a more meaningful learning experience. This terrarium media 

functions as a mini laboratory in the classroom to show interaction component real 

ecosystems (Safitri & Ulfa, 2025). Through this media, students can directly observe natural 

phenomena such as the water cycle, relationships between living things, and plant adaptations 

(Sari et al., 2025). make ecosystem This product also makes student understand that 

component changes abiotic will influence component survival biotic in it (Sutaphan & 

Yuenyong, 2019). The implementation of the PjBL model with terrarium media has improved 

student learning outcomes. Therefore, this learning model is an important key to improving 

cognitive learning outcomes. (Mahmud et al., 2026). at a time fostering students' 

environmental awareness (Sunariyati et al., 2025).  

By considering size the benefits of the Project-Based Learning model based on 

terrarium media, this research was compiled with the aim of examining the application of the 

Project-Based Learning model based on terrarium media to improve students' cognitive 

learning outcomes and environmental awareness. 

 

METHOD 

Research Design 

This research uses the Classroom Action Research (CAR) design model of Kemmis & 

McTaggart (2014) which consists of four The stages in each cycle are : Planning , Acting , 

Observing , and Reflecting . The research subjects were 23 students . seventh grade at SMP 

Negeri 08 Tanjung Jabung Barat. The research took place in two cycle in the even semester 

of the 2025/2026 Academic Year. 

 

Data Collection and Analysis 

Learning Success ( Cognitive ) 

Cognitive data is used to measure to what extent is mastery draft students' 

understanding of ecosystem material after the implementation of the terrarium -based PjBL 

model . Data were obtained through a test method using instruments in the form of multiple 

choice questions double test given at the end of each cycle (post-test). Achievement score 

student measured based on the criteria Minimum Completion Score (KKM) is 75. The test 

results data are then processed quantitatively through two analysis stage: 

1. Classical Learning Competence: Counting percentage of students who received score 

≥75. Classical success target achieved if at least 85% of the total students in the class 

have completed it. 

2. Gain Effectiveness Test (N-Gain): To measure the effectiveness of improving 

understanding draft cognitive from initial to final condition action, the Normalized 

Gain (N-Gain) formula from Hake (1998) is used: 
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N-Gain=
(Skor Posttest-Skor Pretest)

(Skor Maksimal-Skor Pretest)
 

 

The N-Gain (g) value obtained is then interpreted based on the effectiveness criteria in the 

following table: 
Tabel 1. Effectiveness Categories 

N-Gain Value (g) Effectiveness Category 

g > 0.7 Tall 

0.3 ≥ g ≥ 0.7 Currently 

G < 0.3 Low 

 

Environmental Awareness 

Environmental awareness data is used to see development attitude, concern, and action 

real students to the ecosystem through experience nurse terrarium. Data were collected using 

instruments questionnaire Questionnaire with a Likert Scale (score options 1–4). 

Questionnaire consists of 20 grains statement that includes indicator component cognition 

affective as well as action real students towards the environment (Hanida et al., 2023). 

 
Tabel 2. Criteria for Environmental Awareness Level 

Percentage Range of Scores (%) Criteria 

81% – 100% Very Caring 

61% – 80% Care 

41% – 60% Just Care 

< 40% Lack of Care 

 

RESULTS AND DISCUSSION 

Improving Learning Outcomes 

Cognitive learning outcomes significant students from initial to final conditions cycle. 

Average value class increase from 52.25 at the initial condition to 74.35 at the end Cycle I, 

and rose again to 84.50 at the end Cycle II. This increase was also followed by completion 

classical showing trends positive, where in the initial conditions it was only 26.09%, 

increasing to 73.91% in Cycle I, until it reached 91.30% at the end Cycle II. 

 
Tabel 3 Development of Cognitive Learning Outcomes Student 

Evaluation Stage Average 

Value 

Number of 

Students 

Completed 

Classical 

Completion 

(%) 

N-Gain Effectiveness 

Category 

Initial Conditions ( Pre-

test ) 

52.25 6 26.09% - - 

Post-test Cycle I 74.35 17 73.91% 0.36 Currently 

Post-test Cycle II 84.50 21 91.30% 0.64 Currently 

 

Based on the data in Table 3. The effectiveness analysis using N-Gain shows value of 

0.36 in Cycle I and increased to 0.64 at the end Cycle II, both are in the "Medium" category. 

This consistent increase in N-Gain indicates that the treatment given is able to provide a 

measurable positive impact on understanding academic students. The use of terrarium media 

is assessed succeed change draft the previous ecosystem abstract into object concrete in the 

classroom. This is in line with the principle constructivism from Piaget (1971) and Bruner 

(1966) who stated that effective learning occurs when students can interact directly with 

objects study. 

The improvement in learning outcomes proves the effectiveness of integrating the 

Project-Based Learning (PjBL) model with terrarium media. This is in line with the findings 

of Juuti et al. (2021), PjBL proven to consistently increase active engagement and science 
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learning outcomes when project directly linked to real problem solving. In addition, this 

finding is in line with Sirken (2026), that in education in Indonesia, a structured project - 

based approach is very effective in facilitating mastery draft scientific student. 

This improvement process is carried out through evaluation and reflection in each 

cycle. In Cycle I, the main obstacle that emerged in the class was the existence of trend 

surface learning, where some students tend to focus more on the surface aspects aesthetics 

terrarium than essence scientific from the ecosystem itself. This obstacle is in line with the 

view Sitanggang et al. (2026) who emphasized that the success of PjBL is highly dependent 

on the accuracy of phase management inquiry by the teacher so that students do not lose 

focus on the essence scientific. Therefore, in Cycle II, improvements were made to the 

Student Worksheets (LKPD) which placed more emphasis on the analysis of student 

interactions. component biotic and abiotic. In line with Prima (2022), this improvement acts 

as scaffolding that directs cognitive focus. student from just settlement The project is an in-

depth analysis of ecological systems. 

 

Increasing Environmental Awareness 

Besides the achievements cognitive, this study also focuses on developments in the 

environmental awareness aspect of students during the learning process. Development This 

attitude is measured through a questionnaire questionnaire structured form filled in by 

students at the end of each cycle. 
Tabel 4 Development of Students' Environmental Awareness 

Evaluation Stage Average Score (%) Qualitative Criteria 

Initial Conditions ( Pre-test ) 50.73 Just Care 

Post-test Cycle I 68.50 Care 

Post-test Cycle II 82.21 Very Caring 

 

Based on Table 4, it can be seen that the average percentage of students' environmental 

awareness scores has increased quite consistently, namely from 50.73% in the initial 

conditions which fell into the "Just Care" criteria, increasing to 68.50% ("Care") in Cycle I, 

and reaching 82.21% ("Very Caring") at the end Cycle II. Utilization terrarium as a learning 

medium assessed succeed instilling a sense of concern for the environment through their own 

direct experiences. This is in line with Ardoin et al. (2017) who stated that direct learning is 

one of the method best in changing attitudes and habits students' attitudes towards the 

surrounding environment. This finding is also supported by Maratawaty (2025), Project-

Based Learning which emphasizes the active involvement of students in projects real proven 

to be effective in encouraging emergence attitude environmental care goes further than the 

usual lecture method. By caring for ecosystem small in a container With this glass, students 

no longer consider the environment as a theory in a book only, but as something that is alive 

and must be protected its sustainability. 

This increase in environmental awareness reflects there is a change in the way view 

students in understanding dynamics ecosystem. The increase in scores in Cycle II occurred 

because students are no longer just observe object, but rather start to feel direct responsibility 

for the survival of the plants they plant and care for together their group. In line with Ainin 

and Asafri (2023), when students build direct involvement with their learning objects through 

direct experience, they will more easily develop a character that loves the environment 

compared to if they only passively study theory. This proves that project terrarium 

successfully become the right media for instilling mark real responsibility, where students 

Finally understand that protecting the environment is action concrete, not just draft 

memorization in books lesson. 
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CONCLUSION 

Based on the results of the analysis of the use of terrarium media in science learning , it 

can be concluded that that The implementation of the Project-Based Learning (PjBL) model 

based on terrarium media has been successful. answering research objectives in improving 

cognitive learning outcomes at a time fostering students' environmental awareness. Research 

findings show that the use of terrariums is effective in concretizing draft the previous 

ecosystem Abstract becomes a meaningful learning experience, and is able to change method 

view students to achieve the criteria of being very caring through direct responsibility in 

caring for miniature the ecosystem. 
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