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Abstrack: This research was motivated by the low critical thinking skills of students at SMAN 01 Kubu. 

The aim of this research is to determine the effect of the model problem-based learning integrated 

Ethnic on students' critical thinking skills. Sampling uses statistical tests and Effect size. The research 

sample was students of classes X Mia 1 and X Mia 2 at SMAN 01 Kubu. Data collection uses the Essay 

test method which refers to Fascione's theory. Based on the research results obtained in the 

experimental class, the score for the synthesis skills indicator was 71.42%, problem recognition and 

solving skills 74.28%, evaluation or judging skills 51.42%, analysis skills 80%, and concluding skills 

60%. In the control class, scores were for synthesis skills 54.28%, problem recognition and solving 

skills 14.28%, evaluation or judgment skills 22.85%, analysis skills 60%, and concluding skills 40%. 

In calculating the effect size, a value of 1.54 was obtained, which is in the very high category. 
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1. INTRODUCTION 

Education is a process of intentional activity 

on the input of students to produce a desired result 

according to the goals applied. (Bahriah, 2013) 

says that education plays a very important role in 

improving human resources. Education is an 

aspect that really determines the progress or 

decline of a life (Imansari & Sumarni, 2011). 

In the 21st century, education is not only 

driven by mastery of learning materials but 

requires students to have cognitive skills and 

social skills that can help them deal with various 

problems (Haryanti & Febriyanto, 2017). One of 

the competencies needed in facing the challenges 

of the 21st era is critical thinking skills 

(Mardhiyah et al., 2021). 

 Thomas (2009) says that critical thinking is 

the most important skill for success in facing the 

21st century. Critical thinking is a skill that is 

acquired from the learning process. Critical 

thinking is important for developing cognitive 

abilities and storing information effectively 

(Herzon et al., 2018). 

Based on the results of interviews with 

biology teachers at SMAN 01 Kubu, students' 

critical thinking skills are still low in learning 

biology. This is known from the results of 

interviews during biology learning students are 

less able to Skills Analyzing the problems given 

by the teacher. Students are also lacking in 

Synthesizing Skills on problems. In the indicators 

of Knowing and Problem-Solving Skills, 

Concluding Skills, and Evaluating or Assessing 

Skills are also less critical in delivering during 

learning. Conventional or monotonous learning 

patterns also have an effect because students only 

listen and pay attention to explanations from 

teachers without involving students. Teachers 

explain science only in outline, as a result 

students' curiosity is lacking and students' critical 

thinking skills are low, so students still have 

difficulty in the process of organizing to solve 
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existing problems and students are not directly 

involved in thinking critically. 

The solution that can be done to improve and 

achieve learning objectives is that teachers must 

apply learning models that can motivate students 

and direct students to improve their critical 

thinking skills, to solve problems in learning 

provided by the teacher. Students' critical thinking 

skills can be improved by implementing student-

centered learning. Thus, the use of the Problem 

Based Learning (PBL) model is a good solution 

because in this model there is a syntax that can be 

used to stimulate students' critical thinking skills 

(Masrinah et al., 2019). 

Problem-based learning is a learning model 

that uses real-world problems as a context for 

students to learn about critical thinking and 

problem-solving skills, as well as to acquire 

essential knowledge and concepts and subject 

matter (Utami, 2013). Through the Problem 

Based Learning (PBL) model, students do not just 

listen, take notes, then memorize the material, but 

students actively think or interpret the problem, 

search and process data, present solutions and 

finally conclude (Nuryanto et al., 2015).  

There are opinions from other experts in 

defining critical thinking, including, namely: 

(Wulandari et al., 2015) states that critical 

thinking is an intellectual process in 

conceptualizing, applying, analyzing, 

synthesizing, and or evaluating various 

information obtained from observation, 

experience, reflection, where the results of this 

process are used as a basis when acting. 

According to Hassoubah (2007), critical thinking 

is the ability to give reasons in an organized 

manner and evaluate the quality of a reason 

systematically. 

Problem-based learning is also widely 

integrated with several examples, namely with 

STEM (Science Technology Engineering and 

Mathematics), TaRL (Teaching at the Right 

Level), Numbered Heads Together (NHT), and 

Ethnoscience. One of the appropriate integrations 

in this research is Ethnoscience-based Problem 

Based Learning because it can develop students' 

critical thinking skills. Ethnoscience is linking the 

existing culture in an area that develops in society 

with science learning. The application of 

ethnoscience-based Problem Based Learning 

model can provide flexibility for students to be 

directly involved during the learning process so 

that they have a better understanding than 

students who learn conventionally (Atmojo, 

2012). This learning can guide learners in 

building their own knowledge by using the unique 

knowledge of a community (Rahayu & Sudarmin, 

2015). 

The ethnoscience used in the lesson is about 

shuro porridge originating from Cirebon City, 

which was brought and preserved in Kubu Raya 

Regency, Kubu District to be precise. Suroan is a 

tradition that is still carried out by the people of 

Cirebon in general. This tradition is carried out 

during the month of Muharram (Farah, 2018). The 

word Suran/Suro is the term for the month of 

Muharram in Javanese society. The word comes 

from the Arabic language asyura, which means 

ten, namely the 10th day of the month of 

Muharram (Aryanti & Zafi, 2020). It turns out that 

Ashura or Suro porridge is not only a tradition, 

Suro porridge is full of meaning. Suro porridge is 

a form of expressing human gratitude for the 

safety that has been given by Allah SWT. Syuro 

porridge is still related to the learning process, 

especially the ingredients used in the syuro 

porridge. Syuro porridge is still related to 

biodiversity material which explains the levels of 

diversity and use of biodiversity. 

The goal to be achieved in this study is to 

determine the effect of the learning model 

problem-based learning based ethnoscience on 

critical thinking skills in SMA Negeri 01 Kubu. 

 

2. RESEARCH METHOD 

The research methodology includes a quasi-

experimental type. The variable consisting of two 

dependent variables (x) is learning problem-based 

learning (pbl) based ethnoscience and the 

independent variable (y), namely critical thinking 

skills. The population in this study were all of 

class X Mia SMA Negeri 01 Kubu, consisting of 

2 classes with a total of 70 students. The design 

carried out in this study is nonequivalent control 

grup design. Researchers used 1 experimental 

class and 1 control class. This design can be 

described as in table 1. 
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Table 1. Research design 

Group 
Pre-

test 
Treatment 

Post 

test 

Control class O1 X1 O2 

Experimental 

class 
O1 X2 O2 

Source: (Sugiyono, 2011) 

 

With O1 = Initial Test (pre-test), O2 = Final 

Test (post-test), X1 = Control class treatment, X2 

= Experimental class treatment. The data 

collection technique used in this research was a 

written test in the form of an essay. The data 

collection instrument uses a written test in the 

form of a description adapted to the material and 

indicators of critical thinking skills according to 

(Indraswati et al., 2020), namely analyzing skills, 

synthesizing skills, problem recognition and 

solving skills, concluding skills, and evaluating or 

assessing skills. The form of the test given in the 

initial test is the same as that given in the final test. 

The initial test aims to measure students' initial 

abilities, while the final test aims to measure the 

level of learning outcomes of students' critical 

thinking skills after learning using the model 

problem-based learning. The data collection 

instrument was validated by 2 people, namely 1 

lecturer and 1 teacher. The connection between 

ethnoscience and biodiversity material is 

identifying each ingredient used in shuro 

porridge. The data analysis techniques used are 

descriptive statistics, prerequisite tests and 

calculations effect size. 

 

3. RESULTS AND DISCUSSION 

Ethnoscience in this study is about syuro 

porridge which is directly related to biodiversity 

material. The ingredients used in the syuro 

porridge are rice, sweet potatoes, cassava, taro, 

crew plantains, soybeans, corn, and annual/hybrid 

coconut (Figure 1). 

 
Figure 1. Syuro Porridge and its ingredients. a. 

Syuro Porridge, b. Agro Rice, c. Banana Crew, 

d. Annual/Hybrid coconut, e. soybeans, f. Taro, 

g. Corn, h. Cassava, i. sweet potato 

 

In the learning process students are taught 

about biodiversity material from syuro porridge 

ingredients. Syuro porridge is a typical food from 

Cirebon which is preserved in Kubu District. 

Syuro porridge is a meal to commemorate 

gratitude every 10th of Muharram. During this 

biodiversity lesson, students are asked to identify 

the level of diversity and benefits of the syuro 

porridge ingredients. 

Based on research data, there are results 

fromapplication of problem-based learning on 

critical thinking skills in the experimental class 

with an average of 70 % (Critical), while in the 

control class with an average of 50 % (Less 

critical) (Table 2). 

 

Table 2. Percentage of indicators of critical 

thinking skills 

No. Indicators 

Percentage (%) 

Experime

nt 

criteri

a 

Contro

l  

Criteri

a  

1. Synthesizin

g Skills 

Critical 54,28 Quite 

Critical 

Critical 

2. Problem 

Recognitio

n and 

Solving 

Skills 

Critical 14,28 Not 

critical 

Critical 

3. Evaluating 

or 

Appraising 

Skills 

Quite 

Critical 

22,85 Not 

critical 

Quite 

Critical 

4. Analyzing 

Skills 

Critical 60 Quite 

Critical 

Critical 

5. Inferencing 

Skills 

Quite 

Critical 

40 Not 

critical 

Quite 

Critical 

Average 70 
Critica

l 
50 

Less 

critical 

 

Based on research data, the average N-gain 

result in the experimental class is 61 and, in the 

control, class is 33 (Table 3). In addition, based 

on the pretest and posttest, the initial influence 

level of students in the experimental class was 

28.28 and the control class was 38. Meanwhile, in 

the final measurement the results obtained in the 

experimental class were 89.28 and the control 

class was 71. This shows an increase in critical 

thinking skills at SMA Negeri 01 Kubu with a 

model Problem based learning. 
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Table 3. The average value of the pretest, 

posttest, and N-gain 

Class Amount 
Average 

Gain 
Pretest Postest 

Experiment 35 28,28 89,28 61 

Control 35 38 71 33 

 

Based on calculations using effect size a 

value of 1.54 is obtained which is included in the 

high category, because the ES value is greater 

than or equal to 1.54 (ES ≥ 0,8) which is very high 

(Table 4). Based on the results of these 

calculations it can be concluded that the use of the 

model Problem Based Learning has an influence 

on student learning outcomes. 

 

 Table 4. Value Calculation Effect Size 

Class 
Average 

Gain 
Effect 

Size Pretest Postest 

Experiment 89,28 61 61 
1,54 

Control 71 33 33 

 

Discussion 

In the planning stage, researchers take steps 

to review the subject matter, prepare a syllabus, 

and lesson plans, student worksheets and critical 

thinking skills essay instruments to determine the 

success of the actions taken. The implementation 

of action is in principle the realization of a 

planned action. The steps for implementing the 

action are as follows: Before the learning begins, 

the first step carried out by the teacher is a pretest 

question test for students to find out the students' 

initial knowledge of the study material to be 

discussed. Learning is carried out with problem-

based learning steps, namely one orienting 

students to the problem, two organizing students 

to learn, three guiding individual and group 

investigations, four developing and presenting 

work, and five analyzing and evaluating the 

problem-solving process. Then the final stage is 

giving a posttest test which is carried out to 

determine the average increase in learning 

outcomes at the end of each using critical thinking 

indicators. So, critical thinking skills are seen 

from the improvement of student learning 

outcomes using essay question instruments. 

The indicators of critical thinking skills 

consist of Analyzing Skill Indicators, 

Synthesizing Skill Indicators, Recognizing and 

Problem Solving Skill Indicators, Concluding 

Skill Indicators, and Evaluating or Assessing Skill 

Indicators (Indraswati et al., 2020). 

Application of the model problem-based 

learning regarding critical thinking skills in this 

research, for the experimental class it reached 70 

% with critical criteria, while in the control class 

it reached 50% with less critical. This is related to 

research conducted by (Al-Fikry et al., 2018) that 

by using the model Problem Based Learning 

shows the average value of the experimental class 

is higher than the control class so it can be 

concluded that the model problem based learning 

influential because by applying the model 

problem based learning In this way students can 

think more critically in learning, students can be 

active in answering problems that exist in real life. 

At the time of learning takes place by using 

the model problem-based learning, students in the 

class are more enthusiastic and more active when 

carrying out discussions with their groups. 

Students listen more to what is conveyed by the 

teacher. Meanwhile, in the learning process using 

the conventional model, students tend to be 

passive, and the learning emphasizes more on the 

teacher. It is also stated in a study that learning 

activities use model problem based learning can 

encourage a creative, active and participatory 

mindset in solving problems because students can 

freely develop their thinking skills (Tri Wulandari 

et al., 2020). 

As for the steps of learning with Problem 

Based Learning namely (1) Orientation of 

students to problems, (2) Organizing students for 

learning, (3) Guiding individual and group 

experiences, (4) Developing and presenting 

works, (5) Analyzing and evaluating problem 

solving processes” (Sam & Qohar, 2016). In the 

learning process this research uses a model 

problem-based learning based ethnoscience 

which begins with a problem orientation process, 

namely the giving of cases related to biodiversity 

material on LKS. At the time of learning in class 

the topic discussed was syuro porridge. Problems 

are given by the teacher through student 

worksheets. At this stage, students are asked to 

formulate problems on topics that aim to see the 

relationship between discourse and the material 

being studied, namely biodiversity. Through these 
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activities students also have critical thinking 

skills, namely the indicators of analytical skills. 

The second stage is organizing students. In 

the learning process, the teacher divides students 

into several groups and guides students to discuss. 

Students carry out discussions to solve problems 

in worksheets that already contain several 

questions from each topic. At this stage, there are 

indicators of synthesizing skills. This is in line 

with (Sartika, 2019). The skill of synthesizing is 

the skill of combining parts into a new formation 

or arrangement. Synthesis questions require 

readers to integrate all the information obtained 

from their reading material, so they can create 

new ideas that are not stated explicitly in their 

reading. These synthesis questions provide an 

opportunity for controlled free thinking. 

Furthermore, the third stage is guiding 

independent and group student investigations. 

The teacher guides student investigations in 

finding information related to the problems they 

find. Students also must answer several questions 

contained in the LKS obtained via the internet or 

relevant sources. At this stage there are indicators 

of skills to recognize and solve problems. 

Students are also taught to recognize and solve 

problems independently. Learning independence 

is very important for students to be able to 

improve their learning achievement. This is in line 

with the opinion (Bungsu et al., 2019). Learning 

independence is a personal attitude that is needed 

by every student, where learning independence 

greatly influences learning outcomes. Students 

who have learning independence are able to 

analyze difficult problems, are able to work 

individually or in collaboration with groups and 

dare to put forward ideas. This independence 

emphasizes responsible learning activities to be 

able to achieve learning achievements. 

Independent learning can be concluded as an 

activity that comes from self-will, learning that is 

independent and does not depend on other people 

and is responsible for achieving the desired 

learning goals. 

In the fourth stage, namely developing and 

presenting the work, the teacher guides students 

to present the results of each group's discussion 

through group representatives in rotation. At this 

stage there are also critical thinking skills, namely 

concluding skills. Students' skills are honed 

because there is a process of exchanging opinions 

between students who present the results of 

discussions with other groups that ask questions. 

In group discussions students can also express 

their opinions to each other, analyze each opinion 

from a variety of different thoughts then jointly 

formulate conclusions to get an appropriate and 

appropriate answer, all group members take part 

in expressing opinions and drawing conclusions 

(Anggraeni et al., 2022). 

Finally, the stage of analyzing and evaluating 

the problem-solving process. At this stage the 

students together with the teacher evaluate 

learning outcomes and conclude each topic on 

biodiversity material. The teacher also clarifies 

the results of the discussion submitted by 

students. The clarification carried out by the 

teacher aims to form concepts in the minds of 

students. This is in line with the opinion (Indira et 

al., 2018). Evaluation skills are skills to decide 

about the value to be measured using existing 

criteria. At this stage students can synergize 

cognitive aspects in assessing a fact or concept. 

To be able to improve evaluation skills, students 

are expected to be able to use appropriate, 

complete, and correct strategies in solving a 

problem. 

Problem based learning applied in learning 

because it provides many advantages, including 

problems presented at the beginning of learning, 

then students deepen their knowledge to solve 

problems that are solved through group work so 

that it adds to students' experience in terms of 

collaboration and group interaction (Budiarti & 

Airlanda, 2019). In line with the statement 

(Apriyani et al., 2019) that through the stages of 

learning Problem Based Learning starting from 

formulating questions, gathering information, 

making conclusions, presenting works, to 

evaluating the truth will train students' critical 

thinking skills. In contrast to the control group, 

the results of students' critical thinking skills were 

lower. This is because learning is done by lecture 

and question and answer method. Students only 

listen to the teacher's explanation without being 

directly involved in learning. With such learning 

it makes students less active in understanding the 

material so that it causes students' critical thinking 

skills to not improve and be less active. 

 



p-ISSN 1907-3089, e-ISSN 2615-5869 

Vol 16, No. 1, 2024, pp 51 - 57 

Available online https://journal.fkip.uniku.ac.id/quagga/index 

DOI: 10.25134/quagga.v16i1.54 

 
 

 

 
Quagga: Journal of Education and Biology 

56 

4. CONCLUSION 

Based on research data and data analysis 

results, it can be concluded that the application of 

the model Problem based learning integrated 

with ethnoscience has a significant effect in 

improving students' critical thinking skills on 

biodiversity material. The average 

implementation of the model problem-based 

learning the critical thinking skills in the 

experimental class reached 89.42% with very 

critical criteria, while in the control class it 

reached 70.57% with critical criteria. On 

calculations effect size Also obtained was a value 

of 0.89 which was included in the high category. 
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