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Abstract 

Disaster mitigation is activity that very important to teach and learning to someone as early as possible. Disaster 

mitigation can teach through positive activities such as school learning. This research aims to describe the 

implementation of Project Based Learning on students' reasoning for Class VII Covid-19 Disaster Mitigation at 

SMP 1 Maduran. This research is very much needed to see students' reasoning for understanding the concept of 

Covid-19 disaster mitigation and to train Covid-19 disaster preparedness as early as possible for students of 

SMPN 1 Maduran. Data of this research ware collected from 30 students of grade VII at SMPN 1 Maduran. The 

finding reveal the  The findings from this research were that problem-based and project-based learning was able 

to significantly improve students' mitigation reasoning, especially on the topic of the Covid-19 disaster at SMPN 

1 Maduran students. Based on these findings, it is hoped that covid-19 disaster education and other disasters can 

be educated to students with project-based learning and problem solving. 
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INTRODUCTION 
Reasoning ability is one of the goals in learning, namely to train how to think and 

reason in drawing conclusions, develop problem-solving skills, and develop the ability to 

convey information or communicate ideas through oral, written, pictures, graphics, maps, 

diagrams, and so on (Prastiwi, 2019; Fatharani, 2019). Reasoning is very important for 

someone to help solve based on logic and find ways to solve very complex problems 

(Handayani, 2020). Reasoning abilities need to be trained on someone as early as possible for 

someone, in order to maximize one's ability to solve problems (Khoeriyah & Ahmad, 2020). 

Reasoning abilities can be taught starting from students at the junior high school level in 

various ways used by educators, one of which is through the selected learning model. 

The learning model to practice student reasoning is a student-centered learning model 

(Mazfufah, 2017). Student-centered learning models prepared ample chance for students to 

move to learn learning topics (Munir, 2019). Various kinds of student-centered learning 

models were developed to facilitate students in learning, one of which is the project-based 

learning model (Nurmaliyani, 2018). Through project-based learning, students required to 

increased their thinking and communication skills in solving problems given in the project by 

using their reasoning. 

The project-based learning model displays a phenomenon that occurs in the 

surrounding environment to find possible problems, this helps train students' reasoning in 

honing their reasoning skills (Ntelok et al, 2018). In addition to improving students' reasoning 
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skills, the project-based learning model also encourages students to help solve problems 

experienced in the community, so that the benefits of learning are not only felt by students 

but also by the community (Permatasari, 2019). reasoning is very important until an 

international institution, namely TIMSS, conducts reasoning assessments on students in 

various countries in the world including Indonesia. The results of the measurement from 

TIMSS stated that the reasoning of students in Indonesia was very weak and even got the 

lowest ranks from countries where the students' reasoning was measured. (Ministry of 

Education and Culture, 2019). Apart from TIMSS, there is also a Program for International 

Student Assessment (PISA) which is an assessment to test the academic performance of 

school children. The tests measured in PISA are in the areas of problem solving, reasoning 

and communication skills. Between PISA and TIMSS, the aspects measured in both are 

aspects of reasoning, thus showing that students' reasoning abilities are the criteria needed in 

the learning assessment process (Fatharani, 2019). 

The science learning process requires reasoning skills so that students can  smartly and 

synchronize their scientific knowing with natural phenomena that occur around them. 

Reasoning is also needed in making decisions or solving problems in everyday life (Soleh, 

2018; Sundria, 2019). There is a relationship between students 'learning abilities and their 

reasoning abilities, namely the higher the students' learning abilities, the higher the students 

'ability to reason, while the lower the students' learning abilities, the worse their reasoning 

abilities will be (Rahayu, 2017; Yulianti, 2020). 

Referring to previous research that examined project-based learning models related to 

student reasoning, it was stated that project-based learning models can increase student 

activity during learning by up to 74% so that student reasoning also increases (Prastiwi, 

2018). The reasoning of students can also be improved significantly if it involves students in 

solving problems that are around them (Shofiyah, 2018). Project-based learning is a model 

used to train students to solve various problems they face independently or in groups 

(Septaria, 2019). Giving problems in learning is able to hone students' reasoning power by 

analyzing the causes and effects caused and how to solve these problems.  

The results of pre-research conducted on class VII-1 students at SMPN 1 Maduran 

obtained a percentage of 58.2% for students' reasoning abilities. The finding of preleminary 

study can be concluded that the reasoning ability of grade VII-1 students at SMPN 1 

Maduran is lack. This is means the researcher's observations that provide a stimulus in the 

form of inviting students to reason, but student’s are still difficult to apply reasoning and do 

not get the expected answers. In addition science teachers interviews at SMPN 1 Maduran, it 

was stated that the learning methods used were still dominated by conventional methods, 

namely the lecture and question and answer methods. The lecture method does not make 

students develop and prevent students from exploring further. The teacher said that the 

lecture method was the easiest method to do and was considered more capable of conveying 

the aims and objectives of learning to students. But in reality, students are bored with the 

method and often ignore the teacher who is explaining because it is considered monotonous. 

So that from the results of the pre-research above, it is deemed necessary to use other 

methods of learning to hone students' reasoning powers, one of which is the project based 

learning model. Researchers have a desire to improve and optimize by conducting research 

on the application of fun learning using project-based learning to mitigate the ongoing covid-

19 disaster. 

METHOD 
 This Research uses one class (30 students) as research subjects and will receive pre-test 

prior to treatment and after the researchers will do a post-test to measure the results of special 

treatment researchers. In simple terms it can be illustrated in the following chart. 
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 Students who are the subject of research are recommended from SMPN 1 Maduran. 

SMPN 1 Maduran is one of the junior high schools owned by the government with 

accreditation A, so this school is suitable for use as a place for conducting research. A total of 

30 students with a gender ratio of 60% girls and 40% boys who belong to class VII A. The 

ability of students' reasoning data is obtained based on the results of the initial test (pre-test) 

and the final test (post-test), this data can also be used to analyze the researcher's treatment in 

the form of project-based learning whether it is successful or not in improving student 

reasoning. The supporting data used by researchers is the cognitive test results from the 

sample. The Students reasoning ability indicators used in this study are (1) explaining the 

relationship between the elements in the problem, (2) creating a problem-solving project 

structure, and (3) realizing the project that has been designed in the form problem solving 

results. The test method was chosen by the researcher to measure students' reasoning because 

it was considered the most suitable method to be used. 

Measurement of students' reasoning abilities was carried out using scoring with a 

maximum value range of 100 accumulated for each question. The criteria for students' 

reasoning ability are calculated based on whether or not there is an increase experienced by 

students after participating in learning. The researcher chose the N-Gain calculation to 

determine the increase in students' reasoning, using the formula: 

𝑆𝑡𝑢𝑑𝑒𝑛𝑡 𝑠𝑐𝑜𝑟𝑒 =
𝐴𝑐𝑞𝑢𝑖𝑠𝑖𝑡𝑖𝑜𝑛 𝑠𝑐𝑜𝑟𝑒

𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑠𝑐𝑜𝑟𝑒
𝑥 100 

 

< 𝑔 >=
𝑝𝑜𝑠𝑡𝑡𝑒𝑠𝑡 − 𝑝𝑟𝑒𝑡𝑒𝑠𝑡

100 − 𝑝𝑟𝑒𝑡𝑒𝑠𝑡
 

 

Furthermore, calculations will be carried out using this equation, the scores obtained by 

students will be converted by adjusting the following criteria: 

Table 1. Criteria for N-Gain Score 

Score Criteria 

0.0 < g ≤ 0.3 Low 

0.3 < g ≤ 0.7 Medium 

0.7 < g ≤ 1.0 High  

 

Using the N-gain criteria above, the special treatment of researchers in the form of pre-

prepared learning on the Covid-19 Disaster Mitigation is said to be successful if student 

learning outcomes get a score of 0.0 <(<g>) ≤ 1,0. 

 

RESULTS AND DISCUSSION 
This present research was designed to measure students' reasoning in science subjects 

on the topic of covid-19 disaster mitigation at SMP Negeri 1 Maduran. Describing in the pre-

eleminary study data there is a lack of learning tools to support fun learning and improve 

students' reasoning on the topic of disaster mitigation even though they have a fairly high 

minimum passing standard of 75. The researcher then developed a cognitive test in the form 

of an essay of 3 questions along with a rubric for measure student reasoning 

Project Based Learning implementation can develop students' reasoning skills through 

learning projects that are applied during the learning process. Projects given to students are 

projects that focus on students' thinking processes so that students can use their reasoning 

power well. The results of the comparison analysis of the preliminary and final test data 
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showed a significant difference in scores with the direction of increasing students' reasoning 

abilities. Covid-19 disaster mitigation can be rationalized by students using predefined 

projects in learning. The final result of reasoning is compared with the minimum 

completeness of each student, which is a score of 75 with the following results (Table 2). 

Table 2. Gain Analysis for Each Indicator 

Indicator Pretest Posttest NGain Category 

1. Explaining the Relationships between the 

Elements in the Problem 
48 78 0,58 Medium 

2. Create a Problem Solving Project Structure 
46 87 0,76 High 

3. Realizing Projects That Have Been Designed 

In The Form Of Problem Solving Results 
55 85 0,67 Medium 

 

After the gain test is carried out on each indicator, then a gain test is carried out on each 

student who is the research subject. the results of the Gain calculation for each student can be 

seen in Table 3 below. 

Table 3. Analysis of Student Reasoning Pretest-Posttest Results 

Student 
Score 

NGain Category Student 
Score 

NGain 
Category 

Pretest Posttest Pretest Posttest 

S1 45 75 0,55 Medium S16 35 55 0,31 Medium 

S2 50 90 0,80 High S17 55 95 0,89 High 

S3 45 80 0,64 Medium S18 70 95 0,83 High 

S4 55 95 0,89 High S19 50 95 0,90 High 

S5 40 85 0,75 High S20 60 100 1,00 High 

S6 75 90 0,60 Medium S21 70 85 0,50 Medium 

S7 60 90 0,75 High S22 35 55 0,31 Medium 

S8 45 70 0,45 Medium S23 70 100 1,00 High 

S9 60 90 0,75 High S24 45 80 0,64 Medium 

S10 60 80 0,50 Medium S25 75 80 0,20 Low 

S11 60 95 0,88 High S26 90 95 0,50 Medium 

S12 70 95 0,83 High S27 60 100 1,00 High 

S13 45 70 0,45 Medium S28 50 95 0,90 High 

S14 70 85 0,50 Medium S29 70 100 1,00 High 

S15 60 85 0,63 Medium S30 45 70 0,45 Medium 

 

Value obtained from the student completeness analysis, of the 30 students who took the 

initial test (pre-test), was 27 students. those who have not met the minimum completeness 

while 3 students are declared complete because they get a score above the minimum 

completeness, there are even students who get a score of 90 out of 100. The finding of this 

initial test (pretest) showed students' reasoning at school was still low and not well honed, so 

it was necessary learning model that fits and is able to help students develop their reasoning 

skills. The learning model that can be used is Project Based Learning which aims to train 

students' reasoning on Covid-19 Disaster Mitigation material. 
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The findings of the initial assessment results of class VII-A students obtained an N-

Gain score of 0.58 with a moderate increase in the reasoning indicator, namely linking the 

relationship between problem elements. Students are systematically able to show increased 

reasoning abilities by connecting problems with fields of science that have been studied such 

as covid-19 disaster mitigation linked to students' knowledge of viruses, micro-organisms, 

acids and bases, addictive substances / additives and health. When the topic of Covid-19 

disaster mitigation is taught in a lesson, of course, it has various disciplines according to the 

point of view used by the teacher (Rahayu, 2017). Learning the topic of covid-19 can be 

taught from a disaster mitigation perspective, namely prevention and education of the dangers 

of covid-19 so as not to participate in being infected, handling when covid-19 infection 

occurs and after being infected.  

The indicator links the relationship between elements of the Covid-19 disaster 

mitigation problem when compared to other student reasoning indicators which are relatively 

lower, this is because it is possible that students have lack literacy from various sciences 

related to Covid-19. The weakness of the ability to relate relevant knowledge to covid-19 can 

be caused by various things such as students not being able to identify the root of the problem 

from covid-19 that is happening, students have not been able to calculate and plan the steps 

needed in observing to make conclusions from the observations that have been made and 

students have not been able to identify the diversity of dimensions or points of view of 

Covid-19. Not all students have problems linking covid-19 with multi-disciplinary 

disciplines, but students need literacy and experience that may vary between students 

(Bransford, 1984).  

The ability to relate relevant knowledge is very important to teach students to increase 

knowledge, viewpoints on learning topics, increase learning motivation which is needed by 

every student. Usually the ability to associate learning topics with related multi-disciplinary 

disciplines can be trained in the perception of learning or early learning activities. 

 After receiving research treatment, the final assessment is carried out on the indicator 

linking the topic relationship with other disciplines which are found to have increased, this 

can happen when the teacher train and guide students in stages starting from identifying the 

elements contained in the topic of disaster mitigation, linking each element with one and 

more complex disciplines, this is because the Project Based Learning learning model makes 

students the center of learning so that the learning process becomes two-way between 

teachers and students. The Project Based Learning model makes teachers actively participate 

in learning to help students who experience difficulties. 

The second indicator is creating a problem solving project structure, where the gain is 

0.76 in the high category. In this second indicator students are asked to make a structured 

design in solving the problems given. Students make an agreement about the rules in making 

projects. Matters that were agreed upon, among others: selection of activities, time for project 

completion, things to be reported, as well as limitations in project development. n the 

reasoning indicator, identifying and making solutions to the problem of the Covid-19 disaster 

challenges students to provide solutions based on their cognitive abilities, imagination and 

creativity to reduce the negative impact of Covid-19. The finding of solutions found by 

students must be based on the knowledge, creativity, imagination, experience, and theories 

possessed by these students so that it is very possible for each student to have unique and 

different solution ideas.  

The findings of the increase in the ability to structure student problem-solving projects 

increased very significantly because the teacher trained in great detail the topic of covid-19 

mitigation, the covid-19 phenomenon is happening in student life and the learning model 

used by the teacher is fun and meaningful for students, so that students can construct their 

understanding of the Covid-19 Disaster Mitigation material by means of reasoned. Increasing 

the ability of students to make problem solutions begins with the enthusiasm of students in 

learning, starting from the questions asked by students during apperception, student activities 
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in conducting simple experiments and in the closing process of learning. The results of the 

observations of researchers as many as 92% of students in active learning were able to 

design, follow step by step investigating the Covid-19 problem and identify the results of the 

investigation, while 90% of students were able to find the core problem of the ongoing 

Covid-19 disaster. High student activity can also indicate that students have more motivation 

in the learning covid-19 disaster mitigation, where this motivation supports students in being 

creative. According to Thomas L. Good and Jere B. Braphy (2010) that motivation is a 

driving and driving energy, which can strengthen and encourage someone to behave. Based 

on these definitions, it can be seen that someone does something depending on their 

motivation. 

The increase in gain on this second indicator gets a high category. This shows that 

students have succeeded in improving their reasoning in structuring problem-solving projects. 

Killpatrick and Findell (2001) suggest that new knowledge possessed by students is based on 

the experience and knowledge that existed before students received certain treatment. This 

particular treatment can add new experiences and stimulate students' reasoning in analyzing a 

certain phenomenon that is presented. 

The last (3th) indicator is the realization of a project that has been designed in the form 

of problem solving results which have a gain score of 0.67 with medium category. In this 

third indicator, students carry out activities that have been planned and then realize the 

project that will be made in solving the problems given in the form of demonstrations in front 

of the class. After the demonstration is carried out, students will be asked to conclude the 

results of the projects that have been made whether they can solve the existing problems. 

Students will have the skills to conclude a problem or the results of observations from a 

phenomenon when students are able to make correlations and have broad knowledge literacy 

from various perspectives of the knowledge they have. Correlation skills and 

multidisciplinary knowledge literacy can be trained by teachers in a well-structured lesson 

from perception to learning closure according to the topic or problem discussed in a lesson 

(Rahayu, 2017). 

At the end of the research, students received a questionnaire to measure the accuracy of 

the projects that had been planned and made during the covid-19 disaster mitigation learning, 

it was found that 95% of students stated that the project was made according to the plan that 

had been made. The level of suitability between the project design and the realization of 

manufacturing can be used as a basis for students to be able to identify the root of the Covid-

19 problem, find possible solutions, design and apply step-by-step solutions to help solve the 

problem of the Covid-19 disaster. Learning experiences carried out by students themselves 

are activities that can be recorded by the brain and entered into long-term memory, so that 

students will not easily forget cognitively and psychomotor in reducing the negative impact 

of the Covid-19 disaster. The results of the research findings of researchers support 

Handayani's research (2015) where students need to get learning that can be experienced and 

carried out by students directly in order to increase student experience and skills, so it is 

hoped that student learning achievement can increase significantly. The findings on student 

activities during project creation to solve the Covid-19 problem lie in 92% which shows 

students individually or in a group working together, helping each other to design and 

complete planned projects. 

The findings of the research treatment in the form of project-based learning in class 

VII-A at SMPN 1 Maduran with the topic of covid-19 disaster mitigation were able to 

improve students' reasoning abilities well. The increase in students' reasoning abilities was 

seen in the three reasoning indicators that increased after the N-gain analysis was carried out. 

Indicators make the problem solution experience the highest increase, followed by making or 

realizing projects that have been planned and linking the topic of Covid-19 mitigation with 

possible disciplines. 
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CONCLUSION 
The findings generated in this research are based on the analysis of the data obtained, 

that the application of project-based learning is able to improve students' reasoning. Although 

the research conducted by researchers, there are still limitations. The researcher only used 30 

students / 1 class from all classes at SMPN 1 Maduran, so that the results of this study may 

not be generalized to more research subjects. 

RECOMMENDATION 
We necessary to suggest for further researchers, in the learning process they should pay 

attention to the absorption and comprehension power of students, and teachers should be able 

to make good use of time allocations and use varied methods according to the subject being 

studied. 
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