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Abstract: This research was conducted to analyze how students' 

scientific literacy abilities are seen from their ability to solve physics 

questions on work and energy. The research design used is 

quantitative research with descriptive methods (quantitative 

descriptive). The population used in this research was the entire class 

X of SMK N 3 Tanjung Jabung Barat. The sampling technique in this 

research is purposive sampling because the initial data obtained from 

the entire population is normally distributed and homogeneous. The 

samples in this study were class X TKRO 1 and class X TKRO 2 

because these two classes had the same number of students, namely 

52 students. From the results of the data analysis that has been carried 

out, it can be stated that the level of students' scientific literacy 

abilities is 13.46% of students in the high category, 67.31% in the 

medium ability category, and 19.23% of students in the low category. 

On average, students' abilities are in the medium category. 

 

 

INTRODUCTION  

The educational paradigm has experienced quite a big shift, following a shift in the 

form of learning from a classical to a technological modernization process caused by 

differences in teachers' perspectives in the 21st-century era, where all learning processes 

are prioritized using digital technology, in its implementation marked by the use of 

technology in learning in the classroom. The educational system needed in the 21st 

century does not only focus on the distribution of material provided by teachers, but must 

be changed from a horizontal to a loop of knowledge that combines knowledge, 

application, and continuous contribution (Osman & Marimuthu, 2010). Therefore, 21st-

century education aims to encourage students to have skills that can support themselves 

so that they are ready to respond to changes in the times to produce human resources who 

are superior, capable, think critically, are sensitive to the surrounding environment, are 

well literate both in the field of information and communication technology and 

especially in the world of education (Turiman et al., 2012, Thomas L Good, 2009). 

Students must be able to use thinking skills to analyze a problem or argument on a 

phenomenon, to be able to generate a critical way of thinking that can encourage 

students' abilities to become better and more meaningful, the aim of which is that 
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students can use their understanding to bring it to a better stage so that they can express it 

clearly. logical, correct, and rational (Budiyanto et al., 2019). To obtain this, all the skills 

that students must have in the 21st century are scientific literacy skills (Lemke, 2002). 

With these skills, students can keep up with current developments more easily and 

effectively. 

Literacy comes from the word "literacy" which means literacy, while science 

comes from the word "science" which means knowledge (Author et al., 2015). Scientific 

literacy is a knowledge of scientific concepts that allows a person to make decisions with 

the knowledge they have so that scientific literacy is able to play an active role in various 

aspects of life, especially in the aspects of science that they study. Scientific literacy 

relates to how students' ability to protect the environment is based on previously 

mastered scientific and technological knowledge so that understanding of science is not 

only theoretical but also applied (Budiyanto et al., 2019). Scientific literacy is not only 

said to be smart and know science but also to be able to apply it to life (Okada, 2013). 

According to PISA, scientific literacy is the skill of using scientific abilities, asking 

questions, getting conclusions based on facts in understanding, and making decisions 

related to nature (Tustin, 2021). In other words, students can connect the scientific 

concepts they have acquired so that they gain new knowledge and apply it in everyday 

life (Armas et al., 2019). 

Literacy comes from the word "literacy" which means literacy, while science 

comes from the word "science" which means knowledge (Author et al., 2015). Scientific 

literacy is knowledge about scientific concepts that enables a person to make decisions 

with the knowledge they have so that scientific literacy can play an active role in various 

aspects of life, especially in the aspects of science that they study. Scientific literacy 

relates to how students' ability to protect the environment is based on previously 

mastered science and technology so that understanding of science is not only theoretical 

but also applied (Budiyanto et al., 2019). Scientific literacy is not only said to be 

intelligent and knowing science but also able to apply it in life (Okada, 2013). According 

to PISA, scientific literacy is the skill of using scientific abilities, asking questions, 

drawing conclusions based on facts in understanding, and making decisions related to 

nature (Tustin, 2021). In other words, students can connect the scientific concepts they 

have acquired so that they gain new knowledge and apply it in everyday life (Armas et 

al., 2019). With scientific literacy, students will be sharpened to understand the material 

more critically, because their perspective in understanding a problem is always aligned 

with the knowledge or studies they already have, so analyzing a phenomenon will give 

them greater and more complete abilities, so that problems can be solved. given can be 

answered easily. 

Low scientific literacy skills make students less responsive in dealing with 

problems around them. This is due to the lack of curiosity of students, the lack of ability 

of students to connect related science topics, and the lack of the role of teachers in 

shaping students into literate students (Flores, 2018). Another cause that makes students' 

scientific literacy skills low is learning activities that do not yet lead to the development 

of scientific literacy. Apart from that, other factors that cause students' low scientific 
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literacy abilities are inadequate school infrastructure, school human resources, and school 

management (Kurnia et al., 2014). Based on the statements made by several experts 

above, it can be concluded that students' scientific literacy abilities are influenced by all 

educational sectors. 

Judging from the conditions above shows that efforts are needed to improve 

science learning in schools, especially physics learning. Efforts to improve the quality of 

the learning process in schools need to be supported by accurate information regarding 

the level of scientific literacy abilities. This is because literary ability will be an ability 

that can make students able to compete in global development so that all the 

understanding they provide can become a better quality encouragement. Several studies 

actually show how scientific literacy skills can make it easier for students to answer 

physics phenomena. Therefore, it is necessary to analyze the scientific literacy abilities of 

students at SMK N 3 Tanjung Jabung Barat, so that with the scientific literacy 

information provided, students will be truly good and of good quality and will be in line 

with current developments. 

 

METHOD 

Basically, in the research on scientific literacy skills we have researched using a 

quantitative research design with descriptive methods (quantitative descriptive)(Creswell, 

2012; Johnston, 2014; Methods et al., n.d.), with the hope that all the data obtained will 

be able to provide a more comprehensive understanding of the knowledge possessed by 

students so that students' grades can be described clearly in faithful to the category of the 

level of scientific literacy ability. Quantitative descriptive research design is where the 

data disclosed will provide a complete picture, not just raw data but all descriptions of 

activities during the time the research was carried out. Data collection and processing in 

this research is by presenting data based on the researcher's findings using test questions. 

This research does not provide treatment, manipulation, or replacement of independent 

variables, but describes a condition as it is (Sukmadinata, 2012). The population used in 

this research was all class X of SMK N 3 Tanjung Jabung Barat, namely class X TKRO 1 

and class The sampling technique in this research is purposive sampling, where the 

purposive sampling technique is a sampling technique based on criteria where students 

are taught by the same teacher and have the same number of students, namely 26 students 

in each class. The instruments used in this research were physics questions, the questions 

that are commonly used in assessing students' literacy skills in work and energy in the 

form of essay or essay questions. The questions consist of 9 items, each of which 

corresponds to an indicator of the scientific literacy competency aspect. For more details, 

see the following Table 1. 

 

Table 1 Questions on The Competency Aspect 

Competency Aspect Question Number 

Menjelaskan fenomena secara ilmiah 1, 3, 5, 4 

Menginterpretasikan data dan bukti secara ilmiah 2, 6, 7 

Evaluate and design scientific investigations 8,9 
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For the data obtained, namely the test results, the percentage of each scientific 

literacy indicator will be determined, apart from that, the average and standard deviation 

from the data results will also be calculated. The results of students' test scores will then 

be categorized into three, namely high, medium and low, the categorization of which is 

in accordance with the Table 2. 

 
Table 2 Criteria for Student Learning Outcomes 

category Information 

Tall 𝑥 > 𝑥̅ + 𝑆 

Currently 𝑥̅ − 𝑆 ≤ 𝑥 ≤ 𝑥̅ + 𝑆 

Low 𝑥 < 𝑥̅ − 𝑆 

 

RESULT AND DISCUSSION

Table 2 shows how the criteria are formed from the results of analyzing the level of 

students' scientific literacy abilities. The level of students' scientific literacy abilities will 

be divided into 3 categories, namely high, medium and low categories, so that they are 

able to describe and separate clearly and in detail how students' literacy abilities are in 

understanding physics, especially work and energy. As for the data obtained, after the 

answer sheets of the students who were the sample for this study were examined, the 

results of the statistical analysis were obtained as shown in Table 3. 

 
Table 3 Statistical Test Results of Student Test Scores 

Statistic test Score 

Maximum Score of Questions 32 

Minimum Score of Questions 0 

Highest Score of Students 13 

Lowest Score of Students 2 

Average Score 7,6 

Standard Deviation 2,8 

 

The average score and standard deviation obtained are used to group the criteria for 

students based on table 1. Students are grouped into three categories, namely high, 

medium and low. The results of students' scientific literacy scores based on categories 

can be seen in the Table 4. 

 
Table 4 Student Scores Obtained for Each Category 

Category Total Students 

Tall 7 

Currently 35 

Low 10 

 

Based on the table above, students' data regarding scientific literacy abilities can be 

clearly divided into each category, including high, medium and low literacy abilities. 

Where the scores obtained in the high category were 7 students, in the medium category 

there were 35 students, in the low category there were 10 students. Differences in student 

scores based on categories are possible because the information received is different, the 

amount of initial knowledge possessed by students is different so that their ability to 

argue is also likely to be different, of course this is interesting for further analysis. The 
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research then continued by carrying out a process to calculate the percentage of students' 

answers based on scientific literacy indicators in the competency aspects that had been 

determined, namely high, low and medium. The results of the percentage calculation can 

be seen in table 5. Where Question number 1 is an indicator of explaining students' 

scientific phenomena specifically on the material of work and energy. For more details, 

see the following Table 5. 

 
Table 5. Question 1 (Explaining Phenomena Scientifically) 

Value Number of students Percentage 

4 0 0 

3 0 0 

2 30 58% 

1 22 42% 

0 0 0 

 

Based on question number 1, it is known that 0% of students answered with a 

score of 4, 0% of students answered with a score of 3, 58% of students answered with a 

score of 2, 42% of students answered with a score of 1, and 0% of students answered 

with a score of 0. This means that there are still many students whose answers are wrong. 

This error in answering is thought to be due to the student's information being 

disconnected from the initial concept, where the knowledge they have is not yet complete 

so they only use limited knowledge to analyze the questions given. As for the next 

question, namely Question number 2, which includes indicators for interpreting data and 

scientific evidence, see Table 6. 

Table 6. Question 2 (Interpreting Data and Evidence Scientifically) 

Value Number of students Percentage 

4 0 0 

3 0 0 

2 0 0 

1 41 79% 

0 12 23% 

 

Based on question number 2, it was found that 0% of students answered with a 

score of 4, 0% of students answered with a score of 3, 0% of students answered with a 

score of 2, 79% of students answered with a score of 1, and 23% of students answered 

with a score of 0. This means that there are still many students whose answers are 

incorrect. Question number 3 is an indicator of explaining scientific phenomena. For 

more details, see the following Table 7.  

 
Table 7 Question 3 (Explaining Phenomena Scientifically) 

Value Number of students Percentage 

4 0 0 

3 3 5% 

2 12 23% 

1 31 60% 

0 6 12% 
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Based on question number 3, it was found that 0% of students answered with a 

score of 4, 5% of students answered with a score of 3, 23% of students answered with a 

score of 2, 60% of students answered with a score of 1, and 12% of students answered 

with a score of 0. This means that there are still many students whose answers are 

incorrect. Question number 4 is an indicator of explaining scientific phenomena. For 

more details, see the following Table 8. 

 
Table 8. Question 4 (Explaining phenomena scientifically) 

Value Number of students Percentage 

4 0 0 

3 0 0 

2 3 6% 

1 27 52% 

0 22 42% 

 

Based on question number 4, it was found that 0% of students answered with a 

score of 4, 0% of students answered with a score of 3, 6% of students answered with a 

score of 2, 52% of students answered with a score of 1, and 42% of students answered 

with a score of 0. This means that there are still many students whose answers are 

incorrect. Question number 5 is an indicator of explaining scientific phenomena. For 

more details, see the following Table 9. 

 
Table 9 Question 5 (Explaining phenomena scientifically) 

Value Number of students Percentage 

4 0 0 

3 0 0 

2 24 46% 

1 12 23% 

0 16 31% 

 

Based on question number 5, it was found that 0% of students answered with a 

score of 4, 0% of students answered with a score of 3, 46% of students answered with a 

score of 2, 23% of students answered with a score of 1, and 31% of students answered 

with a score of 0. This means that there are still many students whose answers are 

incorrect. Question number 6 includes indicators for interpreting data and evidence 

scientifically. For more details, see the following table 10. 

 
Table 10 Question 6 (Interpreting data and evidence scientifically) 

Value Number of students Percentage 

4 0 0 

3 0 0 

2 0 0 

1 13 25% 

0 39 75% 

 

Based on question number 6, the data is still not very different, but it is known that 

0% of students answered with a score of 4. 0% of students answered with a score of 3. 

0% of students answered with a score of 2. 25% of students answered with a score of 1. 
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As many as 75% of students answered with a score of 0. This means that there are still 

many students whose answers are not correct in answering questions, this is actually an 

early warning for teachers in improving students' abilities to be even better. Then the 

question continues with the next question, namely Question number 7 which includes 

indicators for scientific interpretation of data and evidence. For more details on the data 

obtained, see Table 11. 

 
Table 11. Question 7 (Interpreting data and evidence scientifically) 

Value Number of students Percentage 

4 0 0 

3 0 0 

2 0 0 

1 29 56% 

0 23 44% 

 

Based on question number 7, it was found that 0% of students answered with a 

score of 4, 0% of students answered with a score of 3, 0% of students answered with a 

score of 2, 56% of students answered with a score of 1, and 31% of students answered 

with a score of 0. This means that there are still many students whose answers are 

incorrect. Question number 8 includes indicators for evaluating and designing scientific 

investigations. For more details, see the following table 12. 

 
Table 12 Question 8 (Evaluating and designing scientific investigations) 

Value Number of students Percentage 

4 0 0 

3 0 0 

2 0 0 

1 34 65% 

0 18 35% 

 

Based on question number 8, it was found that 0% of students answered with a 

score of 4, 0% of students answered with a score of 3, 0% of students answered with a 

score of 2, 65% of students answered with a score of 1, and 35% of students answered 

with a score of 0. This means that there are still many students whose answers are 

incorrect. Question number 9 includes indicators for evaluating and designing scientific 

investigations. For more details, see the following table 13 

 
Table 13 Question 9 (Evaluating and designing scientific investigations) 

Value Number of students Percentage 

4 0 0 

3 0 0 

2 0 0 

1 38 73% 

0 14 27% 

 

Research data also shows that based on question number 9, it is known that the 

assessment is not much different, where only 0% of students answered with a score of 

4.0%, in other words the quality of students in terms of scientific argumentation is still 
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very low and still in the quite good category. , where students who have a fairly good 

category in answering the question or with a score of 3 are also 0%, then the student's 

ability is in moderate ability, namely students who can answer or give an answer with a 

score of 2 is 73% and it is analyzed that students answered with a score of 1, and almost 

27% of students answered with a score of 0. This means that there were still many 

students who answered the scientific literacy question incorrectly. 

 

Analysis of Students' Scientific Literacy Ability in the High Category 

Based on the results of observations that have been made, it can be seen that 

students' abilities in the realm of scientific literacy are in the high category at 13.46%. 

This certainly shows that students' scientific literacy skills, especially in wor and energy 

material, are still at a stage that is not optimal. Students' ability to provide answers to the 

information used has not been able to provide complete understanding to students so new 

understanding is only in the form of a separate transfer of knowledge, not complete and 

quality knowledge (Basile & White, 2000; Mascarenhas et al., 2017; Parno et al., 2018). 

Complete and quality knowledge will enable students to become individuals who can 

convey a good understanding of the material. High scientific literacy is believed to be 

able to encourage students to want to understand learning or work and energy material 

more deeply, because knowledge, in this case in the form of good and quality knowledge 

information, will make it easier for students in various ways and at the same time transfer 

their knowledge from the information provided(Pe’er et al., 2007; Yotongyos et al., 

2015). obtained which can be used in solving a given problem. In understanding material, 

literacy skills must be well-supported 

In looking at how the questions contribute to showing students' level of scientific 

literacy maturity, it can be seen from the data that students answer the questions given, 

for example, it can be explained from questions number 1, 3, 4, 5, including indicators 

for explaining phenomena scientifically, the average student answers with score 1, where 

a score of 1 indicates the student's answer is wrong or inaccurate. This means that most 

students still do not understand the questions that explain phenomena scientifically. 

Apart from that, there are still many students who do not answer and get a score of 0. 

This is a clear indication that the filtering ability of students in the high category is still 

very poor, so assistance must be added such as models or appropriate learning strategies 

that can provide not only ease for teachers in learning but but students also enjoy the 

learning process that is carried out, so that truly good and high-quality scientific literacy 

emerges (Karpudewan et al., 2016; Yotongyos et al., 2015).  

In order to increase high literacy, especially in work and energy material, there are 

several things that need to be considered, namely students must be given more 

opportunities to obtain information about the material provided so that the learning 

process should not only be about transferring knowledge but more than that, students 

should be given the opportunity to further explore their knowledge and try to connect 

some knowledge in answering problems, the aim of which is for all students to become 

good and qualified individuals, especially in scientific arguments(Clair, 2003; Yuliati, 

Karim, et al., 2018; Yuliati, Parno, et al., 2018). These efforts are all made so that 
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students understand the material of work and energy in physics without really starting 

with information from the beginning, but there is information provided that is able to 

encourage students to easily understand the material that has just been presented and is 

not really new material. Understanding existing material from the start will provide a 

little encouragement to students to be better able to complete their understanding of a 

problem in the material with the effort and energy given so that they can become students 

who are truly ready to solve physical problems, in other words, which occurs due to high 

literacy. students' scientific knowledge so that students are able to solve physics 

problems better. Then there is an analysis of students' understanding of scientific literacy 

which is in the category that produces the most results so changes must be made to the 

learning process with the aim of increasing the quality of learning to a better level. 

 

Analysis of Students' Scientific Literacy Skills in the Medium Category 

From the data outlined above, the students' scientific literacy mastery category is 

actually in the medium category. Where the data that researchers found was 67.31% 

correct or said to be in the medium category. Literacy abilities in the medium category 

actually reflect that the learning process has been provided quite well, but there is still a 

need for a learning system that is truly capable of encouraging students' scientific 

improvement for the better (Reyza et al., 2022; Sulman, Yuliati, Kusairi, et al., 2022; 

Sulman, Yuliati, Purnama, et al., 2022). Scientific literacy in the medium category is a 

big hope for a teacher, which requires slight changes to be able to arouse interest and 

motivation in students to understand and interpret the learning outcomes that have been 

presented. This is a student's ability to actually understand literacy skills and must 

continue to improve student's learning abilities, where all learning abilities, especially 

physics material, which in this research is work and energy material, are believed to be 

able to build a good understanding, especially children's scientific literacy(Permatasari, 

2014; Rhosalia, 2017). 

Scientific literacy abilities that are in the medium category can actually be easily 

changed because students' learning abilities must be the driving force for creating good 

and quality interest in learning. Interest in learning physics subjects will be able to 

become the basis for building the ability to think critically, so that the study concepts 

given must be able to enter into a broad understanding, where learning can build an 

effective learning atmosphere that is more interesting and efficient(Honey et al., 2014; 

Smith et al., 2015; Sutopo, 2022). With sufficient scientific literacy skills, it is hoped that 

the process of changing literacy skills can take place easily, namely leading to changes in 

the individual's attitudes and character which will really give rise to a desire to 

understand physics material better. Interest is a person's curiosity about a study that is 

being analyzed so that children will be motivated to find out the solution to a problem 

being studied. 

The understanding of students with sufficient scientific argumentation skills can be 

assessed by working on Questions No. 2, 6, and 7 which includes working on indicators 

to interpret data and evidence scientifically. Interpreting data and evidence scientifically 

actually makes us individuals who have to use communication and analysis skills in an 
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event, which in this case is about work and energy. All human activities are of course 

inseparable from the concept of work and energy where energy is a source of power that 

cannot be destroyed but can be increased and divided into several energies, this indicates 

that students will have a lot of direct contact with problem-solving so that students will 

be encouraged to have several arguments which are usually called quality scientific 

literacy to improve understanding and quality, as well as student learning 

outcome(Neuman, 2014; Nieminen et al., 2012)s. Judging from the research data, where 

on average students answered quite well or in the moderate category as explained above, 

it shows that the students' answers were quite good but not very accurate and 

comprehensive so their scientific literacy could be said to be in the adequate category. 

This means that some students still do not understand the questions related to scientific 

interpretation of data and evidence, but others have begun to understand the material or 

can analyze the questions presented. Sufficient literacy skills make the teacher's actual 

role a little easier because teachers can encourage and improve students' understanding, 

especially their scientific literacy skills. 

 

Analysis of Students' Scientific Literacy abilities in the Low Category 

The data obtained also clearly shows that there are still many students who have 

very low literacy skills. This is shown by the research results obtained which are in the 

low category at 19.23%, this shows that scientific literacy abilities are still very low and 

must be improved and progressed again so that students become individuals who can 

develop, especially during the development period in the industrial era 4.0. So it cannot 

be denied that scientific literacy skills must be used properly(Nguyen & Rebello, 2011; 

Serway & Jewett, 2010; Stoen et al., 2020). The process of mastering scientific literacy is 

not easy, there must be a long process that can simultaneously run well. Understanding 

literacy becomes an inseparable part of when children have to solve a problem(Acar et 

al., 2015; Mazens & Lautrey, 2003; Sulman et al., 2023). This is because solving 

problems requires really good abilities in using knowledge to solve a physics problem.  

Research data shows that students' low scientific literacy can be seen when 

students answer Questions No. 8 and Question 9, which are reviewed by including the 

indicator Evaluating and designing scientific investigations. Where the results obtained 

regarding the level of scientific literacy of students are very low and are actually no 

different from other questions, students also answer on average and get a score of 1, 

where a score of 1 indicates the student's answer is wrong or incorrect. This means that 

students still have difficulty answering questions. Difficulties like this clearly indicate 

that there is still a need for scientific literacy skills that are able to support students' 

abilities in solving problems so that students will be able to have an understanding and 

also the ability to analyze the questions given.  

 

CONCLUSION

Based on the results of the research that has been carried out, it is concluded that 

the scores obtained by students can be divided into 3 categories, where the scores in the 

high category are 7 students or 13.46%, then in the medium category there are 35 
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students or 67.31%, and There are 10 students in the low category or 19.23%. This 

means that the average value is in the medium category. This means that students' 

scientific literacy skills still need to be improved. The researcher also suggests that other 

researchers who are interested in continuing this research prepare or validate this 

instrument first or use standard instruments so that the resulting research can be 

generalized in general. 
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