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ABSTRACT  

 

This study aims to examine the effectiveness of the application 

of the CRT-based PBL model on science learning outcomes on 

ecology and biodiversity material in junior high school grade 

VII. This study used a quasi-experimental design with the post-

test-only control group. Data were obtained through post-test 

to measure cognitive learning outcomes and observation 

during the learning process to assess affective learning 

outcomes. The results in this study indicated that in the 

experimental class, the average post-test score (79.79) 

exceeded the average score in the control class (63.88). The t-

test analysis revealed a significant difference between the two 

groups (0.001 < 0.05). In addition, observation of affective 

aspects indicated that the level of activity and involvement of 

students in the experimental class was observed to be higher 

than in the control class. These findings corroborate that the 

Culturally Responsive Teaching (CRT)-based Problem Based 

Learning (PBL) method not only improves cognitive 

understanding but also encourages learners' affective 

engagement more optimally than conventional learning. 
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INTRODUCTION  
 

Learning in the field of Natural Sciences (IPA) is considered to have an essential role in constructing 

students' understanding of scientific principles, as well as honing analytical thinking skills and the 

ability to formulate solutions to problems systematically. At the junior high school level, science 

learning often faces challenges due to the abstract nature of the material, so students have 

difficulty understanding the concepts taught (Buulolo, 2022). In addition, learning approaches that 

are still oriented toward memorization methods tend to inhibit the active participation of students 

in the learning process (Sutrisna, 2022). The inadequate application of experiential learning is one 

of the significant factors that contribute to the low comprehension ability of science materials 

among students. When experiential learning methods are not optimized, learners lose the 

opportunity to construct their knowledge through direct experience, experimentation, and 

scientific inquiry. Learners need a more contextual and applicable approach so that they can more 

easily understand concepts well and apply them in real life. An approach that can be applied to 

solve this problem is the implementation of the PBL (Problem-Based Learning) learning model, 

which focuses on solving real problems in the context of everyday life (Nirwana, 2021). The PBL 

model has been tested to optimize concept understanding and stimulate students' critical thinking 

skills (Sari, 2018). This model helps learners to be more proactive in the process of finding solutions 

to various problems faced while helping them understand the close relationship between 

theoretical concepts and their practical application. Thus, the PBL approach can be the best 

solution for improving the quality of science learning, especially for ecology and biodiversity 

materials. 

The main problem in science learning in Indonesia is the low involvement of students in the 

learning process due to an approach that emphasizes memorization rather than contextual 

problem solving. Previous studies have proven that learning methodologies based on problem 

solving such as PBL have the ability to increase the level of conceptual understanding of students 

in various scientific fields including Natural Sciences (IPA) (Prasetyo, 2022). The implementation of 

PBL combined with the CRT (Culturally Responsive Teaching) approach has successfully improved 

learning outcomes by linking subject matter with learners' cultural experiences (Primadani, 2024). 

CRT allows learners to better understand concepts by connecting them to their local environment 

and culture, thus increasing relevance and engagement in learning (Khasanah, 2023). In addition, 

CRT also plays a role in supporting learners to hone critical and reflective thinking skills because 

they are invited to see the connection between science and daily life, so that learning activities will 

be more relevant and in-depth and able to build learners' intrinsic motivation. Therefore, 

integrating PBL with CRT can be an effective alternative in improving science learning outcomes in 

Indonesia, especially in ecology and biodiversity materials. The application of this strategy can 

provide a richer learning experience, motivate learners to explore concepts more deeply, and build 

a more holistic understanding of the relationship between humans and the environment. 

Previous studies have shown the success of CRT-based PBL in improving learning outcomes. 

Study by Girsang et al. (2024) showed that a similar model was effective in learning Mathematics 

at the elementary school level, with an increase in learning outcomes from 69.55 to 90.88 in two 

cycles.   

However, research on the integration of PBL and CRT is still limited, especially in Science 

learning at junior high school level. This study applied a quasi-experiment with a posttest-only 

control group design, so it was stronger in testing the effectiveness of the learning model by 

comparing learning outcomes between the experimental and control classes. In addition, this 

study not only analyzes cognitive learning outcomes, but also affective aspects, such as student 

engagement and participation, which shows that this approach can increase their motivation and 

activeness in learning. 

Based on this, this research seeks to fill the gap by applying CRT-based PBL as an innovative 

strategy in science learning. The application of this learning model aims to create a learning 
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environment that has a direct relationship with the daily reality of students, by promoting local 

wisdom as part of the learning process. Through the combination of PBL and CRT, learners not 

only understand science concepts more deeply, but also contribute to honing critical thinking, 

cooperation and problem-solving skills. Learners' motivation and active participation in learning 

activities are projected to increase through the implementation of this approach. In addition, this 

strategy also has the potential to produce a more inclusive learning environment by respecting 

cultural diversity and fostering a sense of belonging to the science they are learning. With the 

implementation of this model, the connection between theoretical concepts and the reality of 

everyday life is more easily understood by students, so that the learning process is felt to be more 

meaningful and relevant to the context of their lives, by respecting cultural diversity and fostering 

a sense of belonging to the knowledge they learn. This strategy can make the learning 

environment more inclusive. The CRT approach helps evaluate students' academic and 

psychosocial abilities to maximize their potential (Diana, 2024). This research will also look at what 

are the obstacles and opportunities when implementing this learning model, so that it can be a 

guide for educators in developing PBL and CRT-based teaching methods that are more effective 

and suitable for the diverse characteristics of students in Indonesia. By understanding the 

challenges and potentials, educators can adapt their learning approaches to better suit the needs 

and cultural backgrounds of learners, making learning more meaningful and relevant. 

Evaluation of the success of the combination of CRT-based PBL models is the main objective 

of this study, where the improvement of junior high school students' learning outcomes on 

ecology and biodiversity material will be measured. Previous studies have shown that the 

application of CRT-based PBL can improve students' reflective thinking skills in science learning. 

Mentioned in a study by Kurniasari (2024) found that this learning model significantly improved 

students' reflective thinking skills on ecology and biodiversity materials. In addition, the 

implementation of this approach is also expected to increase students' active participation in 

learning. Research found that the PBL model supports students' active participation in the learning 

process, which ultimately contributes to improved learning outcomes (Andiniati et al., 2023; Lee, 

2024). The results obtained from this study are expected to provide practical guidance for 

educators in applying more effective learning strategies and become a scientific reference in the 

development of curriculum design based on real experience. Based on these considerations, the 

applied learning model or method not only contributes to improving learning outcomes but also 

strengthens a deeper and more contextual understanding for learners. In addition, this research 

can serve as a foundation for further studies in designing the development of innovative learning 

methods that adapt to the character of learners in various educational environments. 

 

METHODS 
The quasi-experiment method was used in this study. According to Aditiany (2021), quasi-

experiment is a method that includes a control group but has limitations in controlling external 

variables that could potentially affect the implementation of the experiment. The effect of applying 

the CRT-based PBL learning model on science learning outcomes on Ecology and Biodiversity 

material was analyzed through this study. The posttest-only control group design was applied to 

compare learning outcomes between the experimental group treated with the CRT-based PBL 

model and the control group included in conventional learning (Muzria, 2020). The posttest-only 

control group design was used in this study to measure student learning outcomes after treatment 

was given without considering changes before treatment. This approach was chosen to avoid the 

influence of pretest that could affect learning outcomes so that the difference between the 

experimental group (CRT-based PBL) and the control group (conventional learning) reflects the 

real effect of the applied learning method. The different treatments in the two classes are depicted 

in Table 1. 
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Table 1. Post-test only control group design 

Group Treatment Post-test 

Experiment Group X O 

X = treatment with CRT-based PBL model, C = conventional learning model, O = student learning 

outcomes. 

 

Students of grade VII in one of the junior high schools located in the Surakarta area were 

determined as the research sample. There were 2 classes that were utilized as research groups, 

where class VIIA was designated as the experimental group, while class VIIB functioned as the 

control group. Each class consisted of 22 students, so the total sample involved in this study 

amounted to 44 students. The simple random sampling technique was applied in the sample 

selection, which is a random sampling method without considering specific criteria in the process 

of selecting students to become research samples. The principle of equal opportunity was applied 

in the sample selection process, where no preference or bias was used in determining the research 

sample.  

The sample characteristics in this study included students with relatively homogeneous 

academic backgrounds. Based on preliminary data obtained from the school, students in grades 

VIIA and VIIB have a balanced distribution of academic scores, with a range of average scores that 

are not much different. This aims to ensure that differences in research results are more 

influenced by the treatment given in the study, not by other uncontrolled factors. In this study, the 

experimental group (class VIIA) will receive treatment in the form of learning methods applied by 

the researcher, while the control group (class VIIB) will continue to use conventional learning 

methods commonly used at school. Observations and measurements of student learning 

outcomes from both groups will be analyzed to determine the effectiveness of the model applied 

in this study.  

The data in this study were analyzed using the Miles & Huberman (1992) method, which 

consists of three main stages: data reduction, data presentation, and conclusion drawing and 

reflection. Data regarding students' cognitive learning outcomes were obtained from test scores 

conducted after each learning cycle (post-test). This research refers to a model previously 

developed by Girsang (2014), which consists of several stages, namely: (1) Planning at this stage, 

an initial analysis is carried out to understand the conditions and situation of learning in the 

classroom. Activities carried out include preparing PBL and CRT-based learning scenarios, making 

teaching modules, Learner Worksheets (LKPD), and assessment sheets. (2) Implementation of this 

stage is the application of the learning scenario that has been designed. During this process, 

efforts are also made to improve the effectiveness of learning. (3) Observation at this stage, 

observation of student activities during the learning process takes place. (4) Reflection at the final 

stage, analysis of student answer sheets and assignments is carried out. The results of this analysis 

are used as reflection material for improvement in the next cycle. The success of this study was 

measured based on the improvement of student learning outcomes after following the learning 

process, problem-based learning (PBL) is a method that emphasizes student involvement in 

solving real problems as part of the learning process. The syntax of the PBL model in the CRT 

approach is visualized in the following picture (Figure 1). 

Control Group      C                        O 
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Figure 1. Syntax of the PBL model in the CRT approach 

Test and observation methods were chosen to collect data, where a written test in the form 

of a post-test consisting of 15 multiple-choice questions was developed based on the topics of 

ecology and biodiversity. This research instrument was developed independently by the 

researcher by referring to the recommended cognitive competency assessment standards in 

science learning. The questions in the evaluation instrument were designed to measure the level 

of conceptual understanding and applicative ability possessed by the research subjects after the 

learning intervention was applied. In this study, observations were made during learning activities 

to see students' affective learning outcomes on indicators of activeness in responding and 

attendance, respecting friends' opinions, and cooperation in groups. The grid for post-test 

questions on the Ecology and Biodiversity material is shown in Table 2. 
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Table 2. Grid of post-test questions on ecology and biodiversity material 

Indicators Cognitive Level Number of Question 

Analyze the impact of human activities on 

hornbill populations and forest ecosystems. 

C4 1 

Identify biotic and abiotic components in 

ecosystems. 

C2 2 

Assess recovery measures for river ecosystems 

due to sewage pollution. 

C4 3 

Identify the impact of land use change on local 

biodiversity. 

C2 4 

Identify solutions that can help maintain the 

balance between culture and biodiversity 

conservation. 

C2 5 

Analyze the relationship between local culture 

and solutions to preserve marine ecosystems 

and biodiversity. 

C4 6 

Analyze the impact of human activities on 

ecosystem balance. 

C4 7 

Identify the impact of human activities on 

biodiversity. 

C2 8 

Evaluate the relationship between human 

activities and biodiversity in the context of 

ecosystem sustainability. 

C5 9 

Analyze the impact of waste management on 

biodiversity in an ecosystem. 

C4 10 

Analyze the relationship between 

deforestation, environmental degradation, and 

ecological impacts on biodiversity and 

agricultural productivity. 

C4 11 

Analyze the role of biodiversity in supporting 

people's lives based on specific ecosystem 

conditions. 

C4 12 

Identify appropriate efforts to protect rare 

plants in conservation areas from illegal 

poachers. 

C2 13 

Analyze the causes and solutions to address the 

environmental impacts of deforestation, 

particularly related to landslides. 

C4 14 

Identify types of interactions between two living 

things in an ecosystem. 

C2 15 

 

Data analysis used the SPSS IBM Statistics 23 program which included normality, 

homogeneity, and T tests. The normality test used the IBM SPSS Statistics 23 program and used 

the Kolmogorov-Smirnov and Shapiro-Wilk approaches to ensure the distribution of normally 

distributed data. This test is considered normally distributed if the significance value listed is more 

than 0.05 (sig. > 0.05) (Haryono, 2023). The homogeneity test is used to determine differences in 

parametric statistical tests by evaluating the uniformity of data distribution through variance 

comparison. If the data groups have two or more equal variances, then the homogeneity test is 

not required. If the data is normally distributed, the homogeneity test can be performed (Usmadi, 
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2020). Meanwhile, the effect of a learning model on learning outcomes is measured using the T 

test. In the next stage, observation data analysis is used to determine the affective value can be 

used to calculate the achievement score obtained using the following formula: 

Achievement score =
𝐴𝑐𝑞𝑢𝑖𝑠𝑖𝑡𝑖𝑜𝑛 𝑠𝑐𝑜𝑟𝑒

𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑠𝑐𝑜𝑟𝑒
 𝑥 100% 

 

Table 3. Affective test instrument validity criteria 

Intervals Qualifications 

85 - 100 Excellent 

77 - 84 Good 

70 - 76 Fair 

50 - 69 Poor 

≤ 49 Failed 

Source: Jacob (2019) 

 

RESULTS AND DISCUSSION 
 

This study applies a post-test only control group design, which focuses on measuring the results 

after the treatment is given without a prior pretest. The post-test was conducted after the learning 

was completed as the final test. This post-test is presented to students after control and 

experimental class learning activities with the aim of knowing the learning outcomes of students 

on the topic of ecology and biodiversity after implementation. The affective assessment is carried 

out during learning, while taking place in class. The results of CRT-based PBL tests in class VIIA 

(control) and VIIB (experimental) SMP on ecology and biodiversity material in general can be seen 

in Table 3 below: 

 

Table 4. CTR-based PBL cognitive learning outcomes 

Treatment/Grade Maximum Minimum Average Category 

Control/VII A 100 46 63,88 Fair 

Experiment/VII B 100 45 79,79 High 

 

The data was continued with statistical analysis using the IBM SPSS Statistics 23 program, 

starting with the normality and homogeneity test through the Shapiro-Wilk approach which 

obtained results in the form of a significance value> 0.05 so that the data was considered normally 

distributed and the variance in each group was the same (homogeneous), then the analysis 

continued with the T test. The results of the T test of Problem-Based Learning (PBL) based on 

Culturally Responsive Teaching (CRT) class VIIA (control) and VIIB (Experiment) SMP on ecology and 

biodiversity material in general can be seen in Table 4 as follows: 
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Table 5. T-Test results 

Treatment/Grade Mean N Std. Deviation Sig. Description 

Control/VII A 63,88 17 14,083 0,001 H0 is Rejected 

Experiment/VII B 79,79 19 9,635   

Description: If Sig value <0.05 then H0 is rejected, if Sig value >0.05 then H0 is accepted. (Asy’ari, 

2023). 

 

Based on the data presented in Table 5, it was found that the average post-test score 

obtained by students in the experimental class intervened with the Culturally Responsive Teaching 

(CRT)-based Problem Based Learning (PBL) model reached a higher number (79.79) when 

compared to the score achievement in the control class subjected to conventional learning (63.88). 

This difference proved to be statistically significant based on the t-test results (0.001 < 0.05) as 

listed in Table 5. This finding indicates that the application of CRT-based PBL model provides a 

positive influence on students' cognitive learning outcomes. 

This explanation is in line with previous studies conducted by who said that the CRT-based 

PBL learning model can increase student learning activities. Learning that is more active makes 

students more excited and enthusiastic. Problem-based education and culturally responsible 

education increase student participation in learning because they incorporate local cultural values 

into the subject matter. As learners have the opportunity to take on roles and explore knowledge, 

PBL models can create more interesting and lively learning. Problem-based learning (PBL) 

encourages learners' active involvement in the learning process through solving real problems. By 

presenting a problem at the beginning of the lesson, this model encourages learners to be curious, 

discover and solve problems, and increases their motivation to learn (Umayrah, 2025). The 

Culturally Responsive Teaching (CRT) approach helps develop critical thinking skills by respecting 

learners' cultural diversity and backgrounds. This method allows them to understand the material 

through hands-on experience, thus improving active participation and learning outcomes 

(Hidayah et al., 2024). Learning approaches that introduce problems at the beginning of the 

session, such as Problem-Based Learning (PBL), have been shown to increase students' learning 

motivation. By presenting real problems as a starting point for learning, PBL stimulates students' 

active involvement, encourages critical thinking, and hones problem-solving skills (Darojat, 2024). 

By connecting learning with real experiences that students have experienced, Culturally 

Responsive Teaching (CRT) makes the learning process more interesting and meaningful. This 

approach not only increases student engagement but also contributes to improving their learning 

outcomes (Sya'bana, 2024). The results of this study are also in line with research that cultural 

integration in problem-based learning can improve student understanding, encourage active 

involvement, and create a more contextual and meaningful learning experience (Hariyanti et al., 

2024; Rochaminah et al., 2024; Surayya et al., 2024) 
Data regarding learning outcomes in the affective aspect is obtained through observation 

instruments of students' involvement in various activities during the learning process. The results 

of the affective assessment can be seen as follows: 

 
Table 6. Percentage result of affective assessment 

Indicators 

Control 

Assessment 

(%) 

Category 

Experiment 

Assessment 

(%) 

Category 

Enthusiastic in doing the task 71,5% Fair 79,8% Good 

Cooperate with the group 73,5% Fair 77,1% Good 

Express Opinions Ability 73,5% Fair 77,1% Good 

Participate in discussions 72,5% Fair 82,4% Good 

Description: 85%-100% = Excellent, 77%-84% = Good, 70%-76% = Fair, 50%-69% = Poor, ≤ 49 = Fail 

(Jacob, 2019) 
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Based on the results listed in Table 6, the affective assessment results obtained by 

comparing the control class and the experimental class based on indicators such as enthusiasm 

in completing tasks, cooperation in groups, ability to express opinions, and participation in 

discussions, it can be seen that higher scores on all indicators are shown by the experimental class 

than the control class. For example, on the indicator of enthusiasm in completing tasks, the control 

class scored 71.5% (fair), while the experimental class scored 79.8% (good). This shows that the 

learning approach implemented in the experimental class has higher effectiveness in stimulating 

the development of students' affective aspects. Similar results were also seen in the indicators of 

cooperation with the group, ability to express opinions, and participation in discussions, that the 

experimental class achieved better scores when compared to the control class. These results show 

a strong correlation with previous findings in the same field, that in general, the experimental class 

assessment category is at a good level, while the control class only reaches the sufficient category 

(Sari, 2021). Learning will be more meaningful if it uses a culturally responsive approach, known 

as Culturally Responsive Teaching (CRT), The main purpose of this method is to ensure the 

effectiveness of learning by respecting the cultural diversity of students, thus creating a more 

inclusive and meaningful learning environment (Husin, 2018). In line with the opinion of Mawadah 

(2025). This states that learning that relates to the experiences and culture that students have 

experienced can help them understand concepts more easily. The success of this research shows 

that the approach used succeeds in creating a meaningful connection between the lesson and the 

learners' cultural experience, so that they are more emotionally connected to the learning process. 

In line with the opinion of Scager (2016). stated that learning that involves discussion and 

cooperation in groups is proven to be able to improve social skills and active participation of 

learners in learning. Thus, the application of interactive learning methods is highly recommended 

to improve affective assessment in the educational process. 

 

CONCLUSION 
 

Results showed that the experimental group had a mean score of (79.79) which was far superior 

to the control group with a mean score of (63.88). When evaluated using t-testing, the PBL method 

combined with CRT yielded a significance figure of 0.001. This figure is lower than 0.05, so the null 

hypothesis (H0) is rejected. This finding proves that there is a meaningful difference in learning 

outcomes between learners in the experimental and control groups. Based on these results, it can 

be concluded that the application of the PBL learning method integrated with the CRT approach 

produces a significant effect on the learning outcomes of students in classes VII A and VII B. 
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