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Abstract 

Student science literacy is influenced by external and internal factors. One 

external factor is learning implementation, while internal factors are self 

efficacy and attitude towards science. This study aims to analyze the science 

literacy of students, the linkages of learning implementation, self efficacy, and 

attitudes toward science in a linear and simultaneous ways. This study uses 

explanatory research design at SMAN 1 Cepiring and SMAN 1 Kaliwungu. 

The subjects of this research are 125 students. Data collection techniques 

through observation, questionnaire, psychological scale, and tests. Data 

analysis used descriptive statistics, proportion test, one sample T test, 

correlation and regression. The results showed science literacy of students in 

the medium category, achieving a minimum average completeness and 

classical completeness of 75%. The linkages of the learning implementation 

with science literacy was 10,7%, self efficacy was 11,7% and attitudes toward 

science was  9,5%. The linkages of learning implementation, self efficacy, and 

attitudes toward science with science literacy simultaneous ways shows that 

there is a positive and significant relationship in the low category with a 

coefficient of determination of 18,7%. Result shows that collaboration 

between external and internal factors have shown a higher relationship in 

influencing students' science literacy. 
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INTRODUCTION 

 

Global competence related to the growth of 

the globalization process requires that a person 

have basic skills that can be utilized in a social 

environment. Competitive generation in 

supporting global competence according to PISA 

is based on the ability of science literacy (Setiawan 

et al., 2017). Science literacy is one of the 

challenges 21st century and a key competency in 

the main objectives of science education (Dragos 

& Mih, 2015; OECD, 2017). The ability of science 

literacy can support students' lives in society. 

Scientific knowledge in the learning process 

is an important component in science literacy, but 

interests, attitudes and self efficacy are also 

components that support students to achieve 

learning goals (Fortus, 2014; Sheldrake et al., 

2017). If students have high interests, positive 

attitudes and strong self efficacy but low scientific 

literacy abilities then teaching and learning 

methods might be influential (Said et al., 2018). 

Based on this, the ability of science literacy can be 

influenced by external and internal factors. One 

external factor is the learning process while the 

internal factors that influence are self efficacy and 

students' attitudes towards science. According to 

Permendikbud No.103 of 2014, learning is a 

process of interaction between students, between 

students and teachers and learning resources to 

develop the potential of students. Self efficacy is a 

person's judgment that helps someone in making 

choices, efforts to progress and perseverance in the 

face of difficulties (Sunaryo, 2017). Student 

attitudes toward science is positive and negative 

feelings in learning science (Lovelace & Brickman, 

2013).  

The results of observations at the school 

show that the learning and evaluation process 

carried out is in accordance with the demands in 

the 2013 curriculum. Evaluation of students's 

science literacy skills has not been done in biology 

subjects. Evaluation of science literacy is indeed 

not the demands of the 2013 curriculum but can 

be used as a parameter of student competence in 

the dimensions of knowledge, procedural, and 

epistemic. Observations related to the 

implementation of learning show some students 

still have doubts and are not confident when asked 

to ask questions or work on problems / practice. 

Some students showed an attitude of not being 

interested in following the learning process shown 

by speaking alone and did not want to ask 

questions during the learning process. The results 

of this observation indicate that students' self-

efficacy and attitudes toward science in the 

learning process need to be further investigated. 

Research studies on science literacy show 

that some of the focus of research are more 

oriented to aspects of the learning process (Sari et 

al., 2017 & Basam et al., 2018), learning resources 

and evaluation instruments (Fu`adah et al., 2017 

& Paramita et al., 2017) and describe the factors 

that influence scientific literacy (Wulandari & 

Hayat, 2016). These studies have not yet been 

explained regarding the achievements of students' 

scientific literacy and their relation to external and 

internal influencing factors. The material scope of 

biology is one of the material that is contextual 

and related in everyday life so that it can be used 

to measure science literacy. 

The purpose of this study are analyze the 

achievement of science literacy skills and the 

relationship of factors that influence the ability of 

student science literacy. Factors to be observed 

include the implementation of learning, self-

efficacy, and attitudes towards science in learning 

the scope of biology. The hope in this research is 

by evaluating the factors that influence scientific 

literacy can develop students' scientific literacy 

better. 

 

METHODS 

 

This study uses explanatory research 

design. The study population was all students of 

class X SMAN 1 Cepiring and SMAN 1 

kaliwungu Academic Year 2019/2020. Sampling 

through simple random sampling consists of 2 

classes in each school with a sample of 125 

students.  Research variables include the 

ability of students`s science literacy (Y), learning 

implementation  (X1), self efficacy (X2), and 

students' attitudes toward science (X3). Data 

collection techniques include: 1) data on the 

implementation of learning through questionnaire 

sheets and observations based on the stages of 

learning Chemie im Kontext (ChiK), 2) self 

efficacy data through psychological scale sheets 

based on dimensions of magnitude, generality, 
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and strength, 3) data on students' attitudes 

towards science obtained through a psychological 

scale sheet based on Test of Science-Related 

Attitudes (TOSRA), and 4) data on the ability of 

science literacy through essay questions on the 

scope of biology. 

All research instruments were validated by 

experts and then tested to determine the validity 

and reliability of the empirical. The items on the 

questionnaire, psychological scale, and questions 

that have been declared valid and reliable are then 

used to retrieve data. Data then performed 

prerequisite test analysis including tests of 

normality, linearity, multicollinearity, and 

heterokedasticity. Prerequisite test analysis is used 

to fulfill parametric statistical use. Data were 

analyzed by proportion test, one sample T test and 

inferential statistics (correlation and regression) 

using SPSS 16.0. 

 

RESULTS AND DISCUSSION  

 

Data collection in this study was carried out 

related to science literacy skills and external and 

internal factors that affect students' science literacy 

abilities. The external factors analyzed were the 

learning implementation while the internal factors 

were self efficacy and students' attitudes toward 

science. 

The implementation learning in this study 

is the appearance of science literacy content in 

learning adapted from the learning stage of 

Chemie im Kontext (ChiK), namely the contact 

stage, the curiosity stage, the elaboration stage, 

the decision making stage, the nexus stage, and 

the assessment stage. Data on learning 

implementation were obtained during the learning 

process by observation. The implementation of 

learning is also obtained through a questionnaire 

to determine student responses related to learning 

by the teacher. Self efficacy referred to in this 

study is the belief and ability of students to take 

action in certain situations and conditions based 

on the dimensions of magnitude, generality, 

strength. Students 'attitudes towards science in 

this study are measures of students' attitudes 

toward science dimenssions developed based on 

the Test of Science-Related Attitudes (TOSRA). 

Self efficacy and students' attitudes towards 

science are obtained through the psychological 

scale given at the end of the learning process. The 

achievement of students' science literacy skills in 

the learning process is done by providing essay 

test questions. Science literacy indicators include 

science as the body of knowledge, ways of 

thinking, ways of investigating and interacting 

parts of the environment, technology, and society. 

Tests carried out after the biological scope of 

material is taught. Average recapitulation of the 

results of research on each variable in SMAN 1 

Cepiring and SMAN 1 Kaliwungu can be seen in 

Figure 1. 

 

Figure 1. Recapitulation of mean results on each variable 

Based on Figure 1, in general student 

responses related to the implementation of 

learning showed a very high category. This shows 

that teacher learning has been implemented well 

based on the stages of learning Chemie im 

Kontext (ChiK) including the stages of contact, 

46,4

12,8 12

45,6

63,2 62,4

17,6

8

24 24,8

68

0,8

14,4

0

10

20

30

40

50

60

70

80

learning

implementation

self efficacy students attitude

towards science

science literacy

P
er

ce
n
ta

g
e 

(%
) 

Research variable

very high high medium low



Farih Fadhila, & et al / Journal of Innovative Science Education 9 (3) 2020 : 288 - 295 

291 

curiosity, elaboration, decision making, nexus and 

assessment. 

At the contact stage the teacher gives a 

contextual problem through learning individually 

or in groups so that students can develop their 

science literacy through their thinking skills. In 

this aspect it can lead students to be actively 

involved and generate interest in following the 

next learning phase. In the elaboration stage, the 

teacher raises the problem in the form of questions 

based on the problem issues presented so as to 

arouse students' curiosity based on the active 

involvement of students in asking and answering 

questions based on observations. 

The elaboration phase is carried out by 

providing opportunities and guidance to students 

to reason, but this stage is not maximally carried 

out by the teacher because sometimes the 

discussion activities are not carried out so that it 

does not give students the opportunity to reason. 

According to Asikin & Yulita (2019) at this stage 

students are expected to be creative in conducting 

experimental innovations. Therefore, in order for 

concepts to be well embedded into science 

competencies, learning activities that should be 

carried out are conducting discussions and 

practicum so that students' knowledge is not only 

memorized concepts and can develop students' 

reasoning abilities. 

The decision making stage is carried out by 

directing students to find basic concepts based on 

the issues presented at the contact stage. The 

results of observation show students are still 

experiencing difficulties in finding concepts. 

Difficulties faced by students can be caused by the 

lack of guidance related to not carrying out 

continuous discussion activities at the elaboration 

stage. 

In the Nexus stage the teacher has directed 

students to show or carry out ideas applicatively 

based on the concepts they have acquired. 

Observation results show students still find 

difficulties in applying concepts in other contexts 

so that students' knowledge is not maximized to 

be applied outside the context of learning 

(decontextualization). This can be seen if in 

solving problems encountered, students still do 

not involve scientific methods in solving these 

problems. Difficulties faced by these students can 

be related to the lack of knowledge of concepts 

and scientific phenomena in the environment. 

According to Sabila et al. (2019) the nexus stage 

helps students in comprehending the concepts of 

science as a whole by linking understanding of 

concepts at the elaboration and decision making 

stages. Therefore, if students have good 

knowledge concepts and understand scientific 

phenomena around them, students can maximize 

concepts in the context of learning well. 

The assessment phase is carried out by 

teacher with evaluating the aspects of content 

through discussion and student assignments. The 

psychomotor and affective aspects have not been 

maximized by teachers even though the 

implementation of learning in general is already 

loaded with science literacy. According to 

Ernawati and Hidayat (2017) assessments on 

aspects of knowledge, attitudes and skills have a 

role in knowing students' real abilities so that they 

are not only the masters of theory or concepts. 

According to Pamungkas et al. (2018) in 

developing students' science literacy skills need to 

be supported by assessments in evaluating and 

monitoring students' science literacy. Therefore, if 

the assessment on cognitive, affective and 

psychomotor aspects is carried out in an 

integrative manner, it can develop students' 

scientific literacy skills better. 

Based on the discussion above, the 

implementation of learning has been going well, 

but teachers needs to be accustomed so that 

learning can foster and develop science literacy. 

Thus learning by carrying out phases of science 

literacy is expected to be carried out intact in the 

learning process so that the ability of science 

literacy can be fully developed. 

Data related to students' self-efficacy based 

on Figure 1 shows that most students have high 

self-efficacy. This means students have the 

confidence and ability to respond to diverse 

situations and conditions in a positive way based 

on information knowledge and previous 

experience. As the study of Ait et al. (2015) 

showed that students' high self efficacy could 

monitor and evaluate their actions and thoughts 

which correlated with the ability to achieve goals 

based on problem solving. Self-efficacy can 

increase self-motivation in facing challenges. 

According to Sunaryo (2017) self efficacy can 

determine someone in making choices, persistence 



Farih Fadhila, & et al / Journal of Innovative Science Education 9 (3) 2020 : 288 - 295 

292 

and perseverance in facing difficulties. Therefore, 

high self-efficacy ability of students can be used as 

capital in improving academic achievement, one 

of which is the ability of science literacy. 

Data related to students' attitudes toward 

science generally shows that students have a high 

category. Students believe facts as a basis for belief 

in explaining the material and using scientific 

approaches appropriately in solving problems. 

Problems related to the environment and 

sustainable life and interest in a career in the field 

of science are of concern to students in following 

the learning process. The results of this study are 

supported by the research of Azizah et al. (2017) a 

person's attitude towards science is related to the 

interest, attention, and response to technology 

related to the problems they face. Thus, the 

development of students' attitudes towards science 

can help in understanding nature and its 

symptoms. 

Students' science literacy skills generally 

indicate their abilities are in the medium category. 

The results by using one sample T test indicate the 

average scientific literacy ability has reached the 

Maximum Mastery Criteria (KKM value = 70) 

determined by the achievement of an average 

value of 75,55. Calculation data based on 

proportion test obtained z count = -1,631, so 

because z count = -1,631 > z table = - 1.64, the 

proportion of students had reached KKM and 

fulfilled classical completeness by 75%. The 

results showed that although science literacy 

ability in general has reached completeness based 

on average and classical completeness, it still 

needs to be improved so that scientific literacy 

ability can reach high categories. The results of 

previous studies by Fu'adah (2014) and Natalina 

& Suryawati (2019) also showed students' science 

literacy skills still needed to be improved. 

Improving students' science literacy skills 

can be done by taking into account the conditions 

and problems encountered in the field. The 

research of Natalina & Suryawati (2019) shows 

that internal factors of students do not contribute 

to the ability of scientific literacy, but according to 

the research of Pakpahan (2016) internal factors 

and external factors support each other and 

influence students' scientific literacy. This shows 

that the development of students' science literacy 

ability can be done by paying attention to internal 

and external factors that influence it. 

The interrelationship of the influencing 

factors in this study was done by correlation and 

regression analysis. The X variable in this study is 

the implementation of learning (external factors), 

self efficacy, and students' attitudes toward science 

(internal factors), while the Y variable is the 

science literacy ability of students. Correlation and 

regression test analysis is presented in Table 1. 

Table 1. Recapitulation of correlation and 

determination coefficient 

Variable R R square 

Learning implementation 0.327 0.107 

Self efficacy  0.342 0.117 

Students` attitute towards 

science 

0.308 0.095 

 

Based on Table 1, the results of the 

correlation coefficient (R) variable of the learning 

implementation have a positive and significant 

relationship in the low category. A positive and 

significant relationship means that if the learning 

process is good, the ability of science literacy also 

shows good results. The low relationship between 

the two variables is indicated by the large 

coefficient of determination shows 0,107 or 10,7% 

of students' science literacy skills are influenced by 

the implementation of learning. The low 

relationship and influence between the two 

variables is supported by research data which 

shows that 19,13% of students who provide very 

high and high responses have high science literacy 

abilities, while 80,87% of other students 

demonstrate medium science literacy abilities. The 

low linkage between performance and student's 

science literacy can be caused by the learning 

methods used by the teacher, the ability of the 

teacher to manage and develop the science literacy 

content in the learning process, and other factors 

from within the student. The results of this study 

are supported by research by Rohman et al. (2017) 

shows the quality of teaching in generating science 

literacy is very much needed in improving 

students' science literacy. 

The relationship or linkages of self efficacy 

with the ability of science literacy based on the 

correlation coefficient shows a positive and 

significant relationship in the low category. This 

means that if students' self efficacy is high, the 
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ability of science literacy also shows a high 

category even though the category of relationships 

is low. The low relationship between the two 

variables is supported by research data which 

shows only 23,15% of students who have a very 

high self efficacy category and high science 

literacy skills show a high category. The results of 

the coefficient of determination show that 0,117 or 

11,7% self efficacy can affect students' science 

literacy skills. The results of this study are 

supported by the research of Said et al. (2018) and 

Tiyuri et al. (2018) shows that there is a positive 

and significant relationship between self efficacy 

and student academic performance, one of which 

is the result of students' science literacy. 

The correlation coefficient of students' 

attitudes towards science shows a positive and 

significant relationship in the low category. The 

results of this study are supported by research by 

Fakhriyah et al. (2017) and Purwani et al. (2019) 

shows the ability of scientific literacy is positively 

correlated with students' attitudes toward science. 

This is supported by the magnitude of the 

coefficient of determination of 0,095 or 9,5% of 

students 'attitudes towards science that can affect 

students' scientific literacy abilities. Research data 

shows that only 20,43% of students' attitudes 

toward science in the very high and high 

categories have high scientific literacy categories, 

while 0,67% indicate the medium category, and 

11,82% in the low category. The low relationship 

and influence between students' attitudes towards 

science and scientific literacy can be influenced by 

other factors. According to Rusilowati et al. 

(2018) there are several factors that influence 

students 'scientific literacy attitudes, namely 1) the 

concern of school citizens, 2) teaching science, 

and 3) students' interest in science. According to 

Sandika & Fitrihidajati (2018), activeness in the 

learning process which is characterized by high 

motivation can also improve student attitudes. 

Thus students 'attitudes toward science depend on 

many factors from within the student or from the 

student environment which gives an influence on 

student achievement, in this case is the ability of 

students' science literacy. 

The linkages between the learning 

implementation, self-efficacy, and students' 

attitudes towards science with the ability of 

students' science literacy together were carried out 

by multivariate analysis through correlation 

analysis and multiple regression. The analysis 

shows the correlation coefficient is 0,432 which 

means there is a positive and significant 

relationship between various factors that affect 

student scientific literacy. The magnitude of the 

coefficient of determination shows 0,187 or 18,7% 

of students' science literacy ability is influenced by 

the implementation of learning, self-efficacy, and 

students'attitudes towards science. The results of 

these calculations provide an interpretation that 

the effect of the implementation of learning, self-

efficacy, and student attitudes together have a 

greater influence than the effect on each variable. 

There are aspects of the implementation of 

learning that are met, self-efficacy that encourages 

students to excel and is supported by students 

'attitudes towards science, so students' science 

literacy abilities can be optimized. Student 

involvement in the learning process can shape 

students' attitudes towards science and increase 

student self-efficacy. The results of this study are 

similar to those of Said et al. (2018) shows if the 

provisions of teaching and learning can affect 

scientific literacy, where other factors are the 

attitudes and interests and self-efficacy of students. 

The results of the study of Jamaluddin et al. 

(2019) also shows students' science literacy can 

develop well if educators master the material and 

learning methods well. 

The implications of this study results 

indicate that the development of students' science 

literacy skills is a form of collaboration between 

external and internal factors. The ability of 

students' science literacy can be improved by 

paying attention to the implementation of learning 

that integrates the contents of science literacy and 

focuses on empowering students' internal factors 

such as self-efficacy, and students' attitudes 

towards science. Based on the results of the study, 

this study still has limitations related to the scope 

of the material, the number of samples, and the 

allocation of time. Therefore, further research is 

needed on students' science literacy abilities and 

their relation to the implementation of learning, 

self-efficacy, and students' attitudes toward 

science. The greater number of research samples, 

the full coverage of biological material, and the 

longer time it is also possible to have different 

results implications from the findings of this study. 
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CONCLUSION 

 

Achievement of students' science literacy 

skills at SMAN 1 Cepiring and SMAN 1 

Kaliwungu generally indicate the medium 

category. The average scientific literacy ability has 

reached Maximum Mastery Criteria (KKM value 

= 70) with an average value of 75,55 and fulfills 

the classical completeness proportion of 75%. 

Analysis of external factors shows that 

implementation of learning has very high category 

and it has a relationship with the ability of 

students` science literacy in the low category. 

Internal factor analysis shows self efficacy and 

students' attitudes towards science show a high 

category and it have low relationship with science 

literacy of students. Analysis of the 

implementation of learning, self efficacy, and 

attitudes towards science with students science 

literacy simultaneously shows that there is a 

positive and significant relationship in the low 

category with a coefficient of determination of 

18.7%. This shows that if the implementation of 

learning, self-efficacy, and attitudes toward 

science shows a high category, the ability of 

scientific literacy is also high even though the 

effect is only 18.7% while 81.3% is influenced by 

factors other than variables in this study. 
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