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ABSTRACT  

The distance learning system during the Covid-19 pandemic brought students closer to exploring scientific 

knowledge information around them, such as local wisdom in coastal areas. This study aims to determine the level 

of scientific literacy competence of students towards coastal wisdom based on three indicators, namely, explain 

phenomena scientifically, evaluate and design scientific inquiry, interpret data and evidence scientifically. This 

research used the descriptive quantitative method. Data were collected from 65 junior high school students in 

Gresik-East Java as a sample through the purposive sampling technique. This research instrument used multiple-

choice questions on scientific literacy tests based on coastal wisdom that has been validated and accessed through 

Moodle E-Learning. The results showed that the average score of each science literacy competency was in the 

moderate category for aspects of explain phenomena scientifically, evaluate and design scientific inquiry had been 

achieved 37.30% and 57.29%. While the aspect of data interpretation and scientific evidence reached a percentage 

of 72.25% with a good category. The study showed that the distance learning system using open-source Moodle 

e-learning has a positive effect on students' ability to improve science literacy based on coastal wisdom. 
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1. INTRODUCTION 

 The development of 21st-century life provides 

challenges for the world of education. A variety of 

information is widely spread and technology is 

developing rapidly, so it requires a fast and appropriate 

response [1]. The education system is expected to be 

able to adapt to any changes while maintaining 

religious values and national character. Since March 

2020, Indonesia has experienced the Covid 19 

pandemic and has spread globally to all countries in 

the world. The Covid-19 pandemic has an impact on 

interventions on health to human death. Many 

countries in the world have taken policies by closing 

schools and choosing to facilitate education through 

distance learning [2] or school from home in Indonesia 

[3]. 

 The Covid-19 pandemic has presented its 

challenges for teachers to overcome educational 

problems by innovating online learning [4]. Teachers 

are increasingly adaptive and understand the 

characteristics of students in distance learning. The 

widespread flow of information, technological 

sophistication, and the availability of various learning 

platforms provide opportunities for teachers to 

increase creativity in facilitating student learning in 

the 21st century [5]. One of the technology platforms 

used to facilitate distance learning K12 and higher 

education is Moodle open-source learning [6]. The 

Moodle platform is used in online learning and to 

measure scientific literacy skills because it has more 

complete facilities such as providing media features 

for learning and distribution of teaching materials, 

facilitating various forms of learning assessment, and 

facilitating communication media services between 

teachers, students, and other users [6]. There are about 

18 features that can be developed through Moodle 

including Assignment, Chat, URL, Quiz, Glossary, 

Feedback, Folder, Book, Forum and others. 

 The role of information technology in the distance 

learning process during the Covid 19 pandemic has an 

important position in social life. Information is not 

seen as knowledge that is owned individually. 

However, it has a global dimension as the 

consumption of information by the international 

community is assisted by technology [7]. According to 

[8] states that the convergence of technology and the 

flow of globalization will have a major impact on 

people's knowledge. This is a challenge for the world 

of education in providing students with the importance 

of literacy skills [9], sensitivity to the environment, 

and love of national culture [10]. Thus, it is expected 
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that students have high adaptability to change, are 

selective about information, and can contribute 

positively to social life. 

 Currently, scientific literacy is an important issue 

of education in Indonesia, especially with the new 

education policy on the National Assessment which 

includes aspects of literacy, numeracy, and character 

[11]. According to Paul de Hurt, the person who 

proposed the term scientific literacy defines scientific 

literacy as a person's ability to understand science and 

be able to apply it directly in social life [12]. This 

shows that students who have scientific literacy 

competence will be able to solve real problems in their 

daily lives by applying the science content they learn. 

In addition, a literate generation can also explain a 

natural phenomenon, understand the characteristics of 

science and draw conclusions based on facts, have an 

awareness of the importance of science and 

technology in shaping nature, intellectually, culturally, 

and actively participate in and care about issues related 

to science [13]. The results of mapping the scientific 

literacy competencies of Indonesian students based on 

the results of the Program for International Student 

Assessment (PISA) in 2015, Indonesia ranks 64th out 

of 72 participating countries in the world with a 

science score of 403 from the OECD average of 493 

[13]. The 2018 PISA results show that the average 

value of Indonesian science has fallen again by an 

average of 396 from the international average score of 

500, placing Indonesia in 74th place out of 79 

participating countries [14]. 

 Various Natural Science learning topics are 

considered to contain multi-dimensional information 

and there have been many kinds of research on student 

scientific literacy such as on the topic of climate 

change [15], global warming [16], healthy and food 

[17], eco-literacy, and others. The topic becomes an 

issue in the community and the information presented 

further stimulates scientific literacy competence not 

only for students but will provide great benefits if it is 

built on a community basis [18]. Gresik district is a 

coastal area bordering the Java Sea and the Madura 

Strait which has very good local wisdom potential. In 

this study, an analysis of students' scientific literacy 

competencies will be carried out on the topic of coastal 

local wisdom during distance learning using the 

Moodle E-Learning platform.  

2. METHODS 

 This research is classified as a descriptive 

quantitative that aims to describe students' scientific 

literacy skills based on coastal wisdom using the 

Moodle e-learning platform. This study was carried 

out in March-April 2021 during Study from Home 

(SFH) due to the Covid 19 pandemic. This study was 

conducted in a private junior high school in Gresik 

Regency, East Java, Indonesia. The subjects of this 

study were 65 students of a private school in Gresik 

Regency, East Java-Indonesia. They consist of 29 

male students (44,62%) and 36 female students 

(55,38%). They were selected through random 

sampling. The composition of participants is almost 

evenly distributed by number or gender. In addition, 

participants have different academic abilities. 

Participants were tested for their scientific literacy 

skills using the Costal Wisdom Science Literacy Test 

(CWSL) instrument which was constructed from 

indicators from PISA 2015. This instrument is used by 

students through Learning Management System 

(LMS) used  Moodles e-learning platform. The test of 

the validity of the Coastal wisdom science literacy 

(CWSL) test instrument was declared valid at the 

significance level (α = 0.05) for every 12 items tested. 

The CWSL instrument has also been tested for 

reliability using SPSS 25. The results of the analysis 

show that the estimation of Chronbach's Alpha 

reliability is 0.597 (r Table = 0.2441) which is 

classified as a good category. This indicates that the 

CWSL instrument can be used to collect data. 

 This research method used quantitative 

descriptive which can provide information of data 

about students' scientific literacy competence [19]. 

The results of the analysis of students' scientific 

literacy skills are presented by calculating the number 

of scores obtained by students and divided by the 

maximum number of scores and multiplied by 100 

percent. This study also presents the average score of 

student achievement on the three scientific literacy 

indicators of the 2015 PISA framework explaining 

scientific phenomena, evaluating and designing 

scientific investigations, and interpreting scientific 

data and evidence. Data on students' scientific literacy 

competence were also analyzed and presented based 

on gender differences. 

3. RESULTS AND DISCUSSION 

 Scientific literacy skills need to be continuously 

cultivated and trained for students. Students who have 

good scientific literacy competence are expected to be 

able to understand, discover the values of life and have 

a commitment to apply them in real life [20], [21], 

[10]. So that students have a mindset, behavior, and 

character who care and are responsible for themselves, 

society, and their environment. This research will 

present the achievement of students' scientific literacy 

competence based on coastal wisdom, analysis of 

student performance based on scientific literacy 

indicators, and gender differences. For the 

achievement of students' scientific literacy 

competence as measured through the Coastal Wisdom 

Science Literacy (CWSL) test instrument, it is shown 

in Table 1. 
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Table 1. Student’s performance science literacy 

Score of CWSL Test Frequency (f) Percentage  

0-20 2 3,08% 

21-40 10 15,38% 

41-60 27 41,54% 

61-80 19 29,23% 

81-100 7 10,77% 

 
     Table 1 data shows that 19 students (29.23%) have 

scientific literacy competence in the good category 

and 7 students (10.77%) in the very good category. 

Meanwhile, as many as 10 students (15.38%) have 

scientific literacy skills in enough category and 2 

students (3.08%) need intensive assistance for their 

scientific literacy skills. Determination of the criteria 

for achieving scientific literacy achievement cites [16] 

as stated in Table 2. 

Table 2. The category of scientific literacy 

achievement 

Percentage Category 

81% - 100% Very good 

61% - 80% Good 

41% - 60% Fair 

21% - 40% Enough 

0% - 20% Poor 

 
    The results of statistical tests on the distribution of 

students' scientific literacy scores based on coastal 

wisdom can be seen in Table 3. Overall the data shows 

that scientific literacy skills are in the fair category and 

close to the good category with an average value 

(mean) of 56,12 with a standard deviation of 19,05. 

Based on the results of statistical tests, the value of the 

mode is 58.33. So it can be stated that most of the 

students who have scientific literacy skills based on 

the coastal wisdom of junior high school students 

during distance learning are closer to the good-very 

good category. This indicates that the topic of coastal 

wisdom material has an attraction for some students 

during distance learning due to the Covid 19 

pandemic. Although competence in scientific literacy 

indicators needs to be improved. 

 

 

 

Table 3. Descriptive statistical value data of students' 

scientific literacy 

Mean  Median Mode 
Standard 

Deviation 

56,12 55,69 58,33 19,05 

 
    The integration of the topic of coastal wisdom into 

the concept of the material makes science learning 

different and meaningful. The learning 

implementation process can be integrated into the 

concept of human interaction with the ecosystem. This 

learning has certain characteristics by providing space 

for students to explore various information about the 

potential of the area around them. The learning process 

becomes deeper and wider, not only related to 

scientific concepts. They can have multidimensional 

competence by understanding material concepts in an 

integrated manner with a variety of interesting 

information that is close to their lives. In the end, the 

online learning process through the Moodle platform 

became more interesting, challenging, and varied [22], 

[23]. The integration of coastal wisdom materials into 

online learning is also intended to increase civic 

literacy for Generation Z  [21]. The potential of coastal 

wisdom as local wisdom of the Gresik area can 

provide positive value in schools and communities to 

foster character and achieve national revolution [24] 

so it needs to be grown and trained from an early age. 

In fact, according to science learning through coastal 

wisdom, is part of the effort to achieve education 

sustainable development (ESD). 

     According to the Organization for Economic Co-

operation and Development (OECD), scientific 

literacy skills contain two aspects, namely scientific 

knowledge and scientific skills. Someone who has 

good scientific knowledge if they can understand the 

characteristics of science can relate one concept to 

another well and can apply their knowledge in solving 

life problems. While students with good scientific 

skills can identify scientific phenomena scientifically, 

are skilled in designing scientific investigations, and 

can interpret data based on evidence so that they can 

conclude. Someone with good scientific literacy skills 

will have an awareness of how science and technology 

can shape the environment, intellectually, and culture, 

as well as a willingness to be involved and concerned 

with issues related to science. In PISA (Programme for 

International Student Assessment study), formulating 

scientific literacy competence includes three 

indicators, namely explaining phenomena 

scientifically, evaluating and designing scientific 

investigations, and interpreting data and evidence 

scientifically [14]. In this study, students' scientific 
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literacy competencies based on gender differences can 

be seen in the Table 4. 

Table 4. Gender difference student science literacy 

competence 

Indicator of 

science 

literacy 

Student Gender 

Average 
Male Female 

Explain 

phenomena 

scientifically 

(C1) 

33,6 41,0 37,3 

Evaluate and 

design 

scientific 

inquiry (C2) 

50,0 64,6 57,3 

interpret 

data and 

evidence 

scientifically 

(C3) 

68,1 76,4 72,2 

  

 

 

Figure 1 Profile of scientific literacy competence 

based on gender differences. 

 

     Based on Table 4, it can be seen that the scientific 

literacy ability of male students in the context of 

coastal wisdom is slightly lower than female students. 

The average value of science literacy competence for 

male students is 50.57 and female students are 60.65 

in the moderate category. Female students have good 

mastery in various aspects such as understanding and 

finding scientific concepts from the information or 

phenomena presented, designing an investigation. 

scientific research, finding scientific evidence, 

designing scientific investigations, and 

communicating data and conclusions. Meanwhile, 

male students can conclude. The excellence of female 

students in mastering scientific literacy also applies in 

various countries, age groups, survey periods, and 

study programs consistently [25]. 

     Figure 1 shows that both male and female students 

have the same profile on scientific literacy skills, 

namely the ability to interpret scientific data and 

evidence (C3) which is more prominent than the 

ability to design a scientific inquiry (C2). Meanwhile, 

in distance learning, the skills to find information and 

explain scientific phenomena are low (C1). This 

shows that in scientific literacy competence, the ability 

to read and absorb information is an important factor 

in providing support for online learning [26]. The 

results of the same study conducted by Shaffer [27] on 

PISA results show that basic reading skills are very 

low so that it affects the competence to analyze 

observational data and understanding contextual 

knowledge. The hobby of reading is one of the factors 

that support the achievement of scientific literacy, 

especially in C1. This is as the results of research 

conducted by Hardinata [16] which found that male 

and female students at the age of about 15 years had 

different scientific literacy abilities in each country. 

Generally, male students are proficient in 

mathematics, while female students have better 

reading abilities and endurance. Based on figure 1, the 

involvement of female students was seen to be better 

than that of male students in distance learning. 

Meanwhile, male students have a better self-concept 

than females. The male students tend to have better 

experience and skills in digital learning and can 

overcome any obstacles that occur during the use of 

Moodle e-learning. Thus, when looking at the profile 

in figure 1, it can be seen that the literacy skills of both 

male and female do not have significant differences in 

each indicator. So that gender differences are not the 

main factor in achieving junior high school students' 

scientific literacy performance.   

     The highest scientific literacy competence is in the 

indicator of interpreting data and scientific evidence 

(C3), where male students get a score of 68.10 and 

girls 76.39 in the good category. This shows that 

students' ability to analyze and evaluate data, convey 

claims and arguments in various representations well 

in online learning through Moodle. In addition, they 

have a good ability to draw the right scientific 

conclusions. This condition is in line with the 

characteristics of generation Z where this junior high 

school student aged 13-15 years is unique in carrying 

out his life. They belong to Generation Z who are 

closely related to the digital world [16]. They like 

graphic visuals and are quick to decide the data 

presented. So, with the ability to evaluate data, they 

can reflect their knowledge into real-life and can 

provide problem-solving for themselves, society, and 

their environment. 
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4. CONCLUSION 

 Based on the results of this study, it can be 

concluded that the scientific literacy ability of junior 

high school students towards coastal wisdom using 

Moodle e-learning is in the moderate category. Gender 

differences do not have a significant influence on the 

scientific literacy ability of coastal wisdom during 

distance learning during the COVID-19 pandemic. 

Analysis of students' scientific literacy abilities based 

on three scientific literacy indicators adopted from the 

OECD shows that male and female students have 

almost the same competence. For the achievement of 

the indicators of interpreting data and evidence 

scientifically with good categories. While the 

indicators explain phenomena scientifically and 

design scientific inquiry in the fair (enough good) 

category. This condition reveals that students' skills in 

finding scientific concepts from information or 

phenomena need to be continuously trained and also 

students' abilities in designing scientific 

investigations. The distance learning system using 

open-source Moodle e-learning has a positive effect on 

students' ability to find patterns and relationships from 

scientific data visualization, make evidence-based 

decisions and enable them to be communicated to 

others. With the transition to the digital learning era, 

further research is needed for strategies to increase 

scientific literacy that is tailored to the characteristics 

of this digital native generation. 
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