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ABSTRACT 

In PISA 2025, formulated by the OECD in 2023, the science competence expected of students is to be 

able to recognize, construct, apply, and evaluate a phenomenon scientifically and use the scientific information 

in decision-making and subsequent actions. Many studies have revealed a decline in the level of interest in 

science. One of the causes of this is the lack of science self-efficacy. This study aims to analyze the self-efficacy 

of junior high school students toward science learning. The instrument used in this study is a questionnaire 

called the science self-efficacy Scale (SSES), which consists of four aspects: identification and recall, explaining 

and applying, questioning and debating, innovative design, and two open-ended questions. The participants of 

this study totalled 331 students, consisting of 200 females and 131 males. The data collected were analyzed with 

descriptive statistics. The results showed that the average self-efficacy of IPA was 3.14, which was included in 

the moderate category. The results of the average score of each aspect are in the aspect of identifying and 

remembering 3.29, in the aspect of explaining and applying 3.09, in the aspect of asking and arguing 3.08, and 

in the aspect of innovative design 3.04. Open-ended questions reveal that internal factors of learners and 

external factors of teachers and the learning environment influence self-efficacy in science. Therefore, the 

Kruskal-Wallis test results show that the Asymp.Sig. value is 0.002-0.037, so there is a significant difference in 

self-efficacy in science between grades 7, 8, and 9. 
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I. INTRODUCTION 

 
Science is seen as one of the sources of solving global social or environmental problems such as resource 

management, climate change, health, energy sources, and other issues that put pressure on scientific 

development [1]. Many studies have revealed that there is a decrease in the level of interest and motivation 

towards science. One of the reasons for this is the lack of science self-efficacy, which is reflected in the 

monitoring of scientific learning of 200,000 primary and secondary school students published in 2020 and shows 

that only 20% of students are willing to engage in science [2], [3], [4]. Students with low science self-efficacy 

tend to be disinterested and give up on science tasks due to a lack of confidence and feeling less competent in 

completing science tasks, which impacts low academic achievement [5]. According to [6] Bandura (2006), self- 

efficacy is a description of a person's belief in their ability to perform a given task. Self-efficacy comprises 

cognitive processes, mastery, experience, social persuasion, and affective and physiological states. Research 

addressing science self-efficacy in secondary schools is lacking, and most research is conducted at the university 

level [7], [8], [9]. According to [10], the middle school period is key to fostering, measuring, and evaluating 

students' science self-efficacy. 

In PISA 2025, formulated by the OECD in 2023, the science competence expected of students is to 

recognize, construct, apply, and evaluate a phenomenon scientifically and use the scientific information in 

decision-making and subsequent actions. Measuring self-efficacy is important to realize the expectations of these 
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competencies because it describes the confidence of learners in completing science tasks that develop their 

scientific skills. In previous research, scientific interest and self-understanding predict a learner's science 

learning comfort and self-efficacy[11]. Much research on science self-efficacy has been conducted based on 

declining interest in a career in science. Commonly found variables include gender, its relationship with careers, 

changes in self-efficacy levels, understanding learner self-efficacy, and the impact of learning on science self- 

efficacy. 

Self-efficacy can change over time. Research conducted by [8], [12], [13] revealed that changes in self- 

efficacy can be triggered through certain learning programs. Then, one of the studies investigating the 

relationship between learning and the level of self-efficacy toward science was conducted by [14], who revealed 

that PBL learning can increase self-efficacy toward science because it gives students autonomy when exploring 

phenomena. Then C.J. Ballen's research measured the impact of traditional versus active learning on academic 

performance and science self-efficacy. The results revealed that active learning can increase students' science 

self-efficacy and also have an impact on improving academic performance [2]. These findings are shows that 

guiding students in creating a learning product to visualize their learning significantly supports the perception of 

self-efficacy towards science [15]. However, other results were found in the research that active learning did not 

play a role in increasing self-efficacy but it was observed that students experienced very high anxiety, which 

made their level of self-efficacy low [16]. Another study that discussed self-efficacy was to determine the factors 

that influence the self-efficacy of learning science at both the teacher and student levels in Taiwan. The results 

revealed that the science resilience of teachers and students plays an important role in the structure of science 

learning self-efficacy so that teachers are expected to create learning programs that can increase science self- 

efficacy [17]. 

Previous research on self-efficacy has been conducted at the high school level as in [18], which estimated 

the gender gap in self-efficacy. Other studies conducted by [17], [19], [20], [21] investigated the factors that 

influence self-efficacy in high school students. Meanwhile, research on self-efficacy at the junior high school 

level was conducted by [12] to examine changes in science self-efficacy in students, while [22] confirmed 

science self-efficacy and academic performance of students and investigated differences according to gender. 

Then, research by [23] explored the relationship between science learning and self-efficacy. 

In addition, research on science learning self-efficacy was conducted in Indonesia at the high school student 

level. In another study conducted descriptive research on the level of self-efficacy using a student self-efficacy 

questionnaire consisting of 5 aspects, which include conceptual understanding, higher-order cognitive skills, 

practical work, everyday application, and science communication to find out how high school students' self- 

efficacy in physics material [24]. At the same time, [25] investigated the effect of the discovery learning model 

on student self-efficacy. However, we have not found a survey study that analyzes junior high school students' 

self-efficacy towards science based on grade level (grades 7, 8 and 9) [25]. This study will use a survey method 

using a self-efficacy questionnaire developed by [10]. The questionnaire consists of 24 questions divided into 

four aspects: identifying and remembering, explaining and applying, questioning and arguing, and innovative 

design [10]. So that in this study, there are two research questions, namely: 

1. How is students' self-efficacy in science at junior high school? 

2. Is there a significant difference in students' self-efficacy in grades 7, 8, and 9?. 

 

II. METHOD 

 
A. Research Design 

This research uses a survey method. The survey method aims to collect information through a series of 

questions given to participants to obtain data representing the population under study [26]. The information 

collected through the questionnaire is then used to describe the specified variables [27]. This study was 

conducted using a self-efficacy questionnaire distributed online via Google Forms to participants so that they 

could be filled in anytime and anywhere. Learners are given instructions to answer the questionnaire honestly 

and truthfully according to the conditions experienced by students. 
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B. Participants 

The participants in this study consisted of 331 junior high school students in grades 7,8,9 from 231 grade 7, 

78 grade 8, and 40 grade 9, with 131 male and 200 female students aged 11-16 years old. They were spread 

across 8 different schools in 4 different cities: Bandung, Karawang, Cianjur, and Bangka. The sample population 

of student participants can be seen in Table 1. 

Table 1. Sample population of student participants 

Grade Number Percent (%) 

7 213 64,4 

8 78 23,6 

9 40 12,1 

Total 331 100 

Then, data on the characteristics of respondents in gender, age, class, and education were obtained through 

a questionnaire via Google form, which was then searched for frequencies as follows as in the gender frequency 

table in Table 2 and age frequency in Table 3 

Table 2. Frequency Gender 

 Frequency Percent  
 

Valid 
Male 131 39,58 

Female 200 60,42  
 Total 100,0  

 

Table 3. Age Frequency 
 

 Frequency Percent  

 

 

 

Valid 

 

 

 Total 100,0  

 

C. Research Instruments 

The research instrument used in this study is the Science Self-Efficacy Questionnaire called the Science 

Self-Efficacy Scale (SSES), which consists of two parts. The first part is questions related to Full Name, Class, 

Gender, Age, School origin, and Province. The second part includes questions about self-efficacy consisting of 

24 questions covering 4 aspects of self-efficacy namely 1) Identifying and Remember, 2) Explaining and 

Applying, 3) Questioning and Arguing, and 4) Innovative Design. The Science Self-Efficacy Scale (SSES) was 

developed by [10]. In general, items have an acceptable fit if their MNSQ values are within the range of 0.6 to 

1.4 and all items are within the acceptable range. 

D. Data Analysis 

The questionnaire in this study had a scale for each statement that included five possible responses (I can't 

do this at all, I can't do this, Maybe I can do this, I can do this, I can do this easily). The version of the Self- 

Efficacy towards science scale used included ratings for items in each aspect, including the first aspect of 

Identifying and Remembering in questions Q1 - Q7, the second aspect of Explaining and Applying in questions 

Q8 - Q15, the third aspect of Questioning and Arguing in questions Q16 - Q20 and the fourth aspect of 

Innovative Design in questions Q21 - Q24. Data were analyzed using SPSS ver 20 by calculating the average of 

all scores (1.00-1.50 very low, 1.51-2.50 low, 2.51-3.50 medium, 3.51-4.50 high, 4.51-5.00 very high) [28]. In 

data analysis with SPSS ver 20, the sig value of 0.05 is considered the significance level in interpreting the 

results. First, the normality of the data distribution was checked, and the data were organized. The data did not 

have a normal distribution according to the group; therefore, a non-parametric test, namely the Kruskal-Wallis 

Test, was carried out for data analysis. The Kruskal-Wallis test was used to test the data to determine whether 

11 3 ,9 

12 91 27,5 

13 151 45,6 

14 59 17,8 

15 20 6,0 

16 7 2,1 
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there was a significant difference in the mean self-efficacy scores towards science based on grade levels 7, 8, and 

9. 

 

 

III. RESULTS AND DISCUSSION 

 
1. How is self-efficacy in science among junior high school students? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Average score of Self-efficacy in Four Aspects 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20 Q21 Q22 Q23 Q24 

3,34 3,47 3,23 3,31 3,19 3,22 3,24 3,14 2,92 3,08 3,05 3,19 2,97 3,19 3,17 3,02 3,11 3,08 3,18 3 2,85 3,01 3,25 3,04 

Fig. 2. Average score of Self-Efficacy per Item 

Based on the SSES questionnaire survey of students' self-efficacy towards science learning in junior high 

schools, it can be seen in chart 1 that the identification and recall aspects have the highest average score 

compared to other aspects, namely 3.29, and the innovative design aspect has the lowest average of 3.04. Chart 2 

contains the overall SSES score from each question item with an average of 3.14, meaning that self-efficacy 
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towards science is in the moderate category (2.51-3.50). According to [10], the higher the level of the task given, 

the higher the self-efficacy as shown in Figure 3. 

 

Fig. 3. Theory of Science Self-efficacy scale 

The identification and recall aspects are at level 1, meaning learners are more confident in remembering 

and identifying concepts. According to [29], one aspect of efficacy is magnitude, which is a dimension of 

efficacy related to the level of task difficulty. Individuals will tend to prefer tasks that are difficult and in 

accordance with their abilities. In addition, there are also aspects of generality related to the belief in completing 

the task thoroughly and well.. 

Open-ended questions applied in this study are student' opinions about what makes them confident or less 

confident when learning science. 

Question 1: What makes you confident when learning science? 

Student 1: "The teacher who guides makes it easy for me to learn about science easily, and maybe some 

things I know about the material being taught make it easier for me to understand." 

Student 2: "I am sure that I can understand or even re-explain about science learning that is most widely 

used in everyday life in my own language. Learning science by directly practising, testing, and modelling it 

will make me more active and can increase my confidence." 

 

Student 1 shows external factors, namely that he becomes confident in learning science because of the 

teacher's guidance, which makes him more confident and easy to understand. Student 2 shows internal factors; 

he believes in his ability to complete a certain task through learning experiences that increase his confidence. 

This is in accordance with [29] statement that self-efficacy is formed by cognitive processes and 

interactions between experience, mastery, social persuasion and physiological and affective states [10] 

SSES is divided into four aspects: identification and recall, explaining and applying, questioning and 

arguing, and innovative design. Descriptive statistics of SSES scores on identification and recall aspects based 

on the SSES questionnaire survey are listed in Table 3. 
Table 3. Descriptive statistics of SSES scores on aspects of identification and remembering 

 N Minimum Maximum Mean Std. Deviation 

IM1 331 1 5  3,34 ,801 

IM2 331 1 5  3,47 ,752 

IM3 331 1 5  3,23 ,769 

IM4 331 1 5  3,31 ,745 
IM5 331 1 5  3,19 ,798 

IM6 331 1 5  3,22 ,772 

IM7 331 1 5  3,24 ,756 

Valid N (listwise) 331   Avg  3,29  

 

Table 3 shows the mean and standard deviation of science self-efficacy of junior high school students in the 

aspects of identification and recall. Table 5 shows that the average score obtained in this aspect is 3.29, and the 

points Q1, Q2, and Q4 are above average. These results indicate that students' science self-efficacy level is 

moderate, especially when recognizing information from text, images, graphs, and tables, observing a 

phenomenon, and recognizing basic relationships between things and concepts already known. Then, points Q3, 

Q5, Q6, and Q7 are below average. This shows that students, in terms of memorizing concepts, principles, 

formulas, or equations and accurately describing observed information, identifying similarities, and classifying 
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science concepts, are not as confident in recognizing and observing information. Then, the descriptive statistics 

of SSES scores on the aspects of explaining and applying are listed in Table 4. 
Table 4. Descriptive statistics of SSES scores on the aspects of explaining and applying 

 N Minimum Maximum Mean Std. Deviation 

MM1 331 1 5 3,14 ,824 

MM2 331 1 5 2,92 ,854 

MM3 331 1 5 3,08 ,851 

MM4 331 1 5 3,05 ,813 

MM5 331 1 5 3,19 ,762 

MM6 331 1 5 2,97 ,810 

MM7 331 1 5 3,19 ,714 

MM8 331 1 5 3,17 ,809 

Valid N (listwise) 331   Avg  3,08  

 

 

Table 4 shows the mean and standard deviation of science self-efficacy of junior high school students in the 

aspects of explaining and applying. Table 6 shows the results, showing that the average score obtained in this 

aspect is 3.08, and it can be seen that points Q8, Q12, Q14, and Q15 are above average. These results indicate 

that students' science self-efficacy level is moderate, especially when using scientific principles to explain 

phenomena, understand and interpret existing models, predict new knowledge based on relationships between 

concepts, and using scientific principles to make simple judgments. This means that based on the results at points 

Q9, Q10, Q11, and Q13, students are not confident enough to calculate and compare unknown variables 

according to data, interpret objectives, explain examples, and predict experimental phenomena based on 

scientific principles. This is in line with [29], the experience of mastering something strongly influences self- 

efficacy because the experience of success can increase the expectation of self-ability. Descriptive statistics of 

SSES scores on the aspects of asking and arguing are listed in Table 5. 
Table 5. Descriptive statistics of SSES scores on questioning and arguing aspects 

 N Minimum Maximum Mean Std. Deviation 

BB1 331 1 5 3,02 ,770 

BB2 331 1 5 3,11 ,784 

BB3 331 1 5 3,08 ,786 
BB4 331 1 5 3,18 ,735 

BB5 331 1 5 3,00 ,765 

Valid N (listwise) 331   Avg 3,08  

 

Table 5 shows the mean and standard deviation of junior high school students' science self-efficacy in the 

aspect of asking and arguing. Table 7 shows the results, showing that the average score obtained in this aspect is 

3.08, and it can be seen that points Q17 and Q19 are above average. These results indicate that the level of 

science self-efficacy of students is at a moderate level, especially at the point of obtaining evidence from facts, 

proving hypotheses based on evidence, and carrying out a complete and systematic investigation to solve 

problems. Then, at points Q16, Q18, and Q20, scores equal to or below the average are obtained. It shows that 

students are not more confident in evaluating and explaining various differences in assumptions, selecting and 

integrating appropriate tools for scientific explanation, proposing one or more series of research programs, and 

designing. According to [29], one of the factors of self-efficacy is strength, which refers to the behavior needed 

to complete the task at hand when needed. Whether or not strong belief in one's abilities will affect one's efforts 

to face difficulty completing a task. Descriptive statistics of SSES scores on innovative design aspects are listed 

in Table 6. 
Table 6. Descriptive statistics of SSES scores on innovative design aspects 

 N Minimum Maximum Mean Std. Deviation 

DI1 331 1 5 2,85 ,791 

DI2 331 1 5 3,01 ,833 

DI3 331 1 5 3,25 ,794 

DI4 331 1 5 3,04 ,754 

Valid N (listwise) 331   Avg 3,04  

 

Table 6 shows the mean and standard deviation of junior high school students' science self-efficacy in the 

innovative design aspect. Table 6 shows that the average score obtained in this aspect is 3.04, which can be seen 

only at point Q23, which is above the average. These results indicate that the level of science self-efficacy of 

students is at a moderate level, especially in identifying problems in everyday life and using science to design 

solutions. Then, at other points, namely Q21, Q22, and Q24, they get a score equal to or below the average. This 

shows that learners are less confident in terms of designing science and technology programs by considering the 
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pros and cons, identifying defects in science equipment and using practical designs to fix them, and designing 

and completing appropriate technology products. Since mastery experience is the most prominent source of self- 

efficacy as it relates to the self-interpretation of previous performance [29], [30] Therefore, point Q23 has a 

higher score in relation to daily life experiences. 

 

2. Is there a significant difference in self-efficacy among 7th, 8th, and 9th grade students? 

 

For the second research question, the researcher investigated whether there is a significant difference in 

self-efficacy towards learning science between grade 7, grade 8, and grade 9 in junior high school using 

descriptive statistical analysis and the Kruskal-Wallis test. Table 7 shows self-efficacy towards learning science 

in junior high school based on the mean and standard deviation scores. 
Table 7. Descriptive Statistics of SSES scores based on values 

 

Grade N (Mean) SD 

7 213 3,14 0,77 

8 78 3,20 0,77 

 9 40 2,90 0,80  

Average 3,08 0,78 

This shows that the sample consisted of 231 grade 7 students, 78 grade 8 students, and 40 grade 9 students. 

The highest average score was found in grade 8, which amounted to 3.20 and the total average of the three grade 

levels was 3.08. The data in Table 7 shows that each grade level's average self-efficacy score differs. This 

follows previous research revealed that self-efficacy can change and changes can be triggered through certain 

learning programs [8], [12], [13]. Considering the current curriculum in Indonesia, the higher the grade level, the 

more complex the subject matter and tasks received by students become one factor that influences changes in 

self-efficacy of science learning in junior high school. The results of the Kruskal-Wallis Test of participants' 

SSES scores based on class are listed in Table 8 below. 
Table 8. Kruskal-Wallis Test Results (Mean Rank) participants' SSES scores by class 

 Grade N Mean Rank  

IM 

 

MM 

 

 

 

BB 

 

 

 

DI 

 Total 331  

 

Table 8 shows the mean rank results for each grade in each aspect. It can be seen that grade 8 obtained the 

highest mean rank in each aspect, while grade 9 obtained lower scores in all aspects. Then, the results of the 

Kruskal-Wallis Test (significant differences) of participants' SSES scores by class are listed in Table 9. 

Table 9. Kruskal-Wallis Test Results (Significant Difference) SSES scores of participants by grade 

IM MM DI 

Chi-Square 6,798 12,040 6,607 

df 2 2 2 

Asymp. Sig. ,033 ,002 ,037  

Table 9 shows the results of the Kruskal-Wallis test that the Asymp.Sig. value is 0.002-0.037, so there is a 

significant difference in self-efficacy for science between grades 7, 8, and 9. In the first year of schooling, 

students have confidence in themselves but tend to be more doubtful about their abilities in the following years 

of education [31]. This is in accordance with previous research conducted at the high school level, which shows 

a more obvious increase in self-efficacy in science from grade 10 to grade 11, while from grade 11 to 12 shows a 

7 213 168,66 

8 78 176,96 

9 40 130,44 

Total 331  

7 213 167,77 

8 78 184,42 

9 40 120,69 
Total 331  

7 213 171,17 

8 78 174,55 

9 40 121,80 
Total 331  

7 213 165,06 

8 78 183,54 

9 40 136,79 
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more obvious decrease in self-efficacy [10]. The difficulty level of science tasks influences self-efficacy in 

science and shows the obstacles or challenges students face to achieve success [6]. According to [32], the 

difficulty of science tasks is influenced by cognitive processes. Therefore, the low scores obtained by grade 9 

can be influenced by the difficulty of the tasks received at their level. 

To further explain why there can be differences in self-efficacy, an open question was applied to this 

study: the learners' opinion about what makes them confident (confident) or less confident when learning 

science. 

Question 2: What makes you less confident (not confident) when learning science? 

Student 1: "I find it difficult to understand science materials and questions." 

Student 2: "I don't understand formulas" 

Student 3: "I am confused and hesitant in doing exam questions" 

 

Based on the answers to these open questions, most 9th-grade students have more difficulty in learning 

science. In addition, according to [10], the reason for this significant difference in self-efficacy for science may 

be the influence of the curriculum and the experience of students with different curricula. The Indonesian 

curriculum used by grades 7 and 8 is currently the independent curriculum, while grade 9 still uses the previous 

curriculum, namely the 2013 curriculum. The independent curriculum emphasizes learner engagement and 

allows learners to experience inquiry through creative thinking and critical thinking to strengthen their attention 

to learning. This experience is one of the important sources of self-efficacy [29]. In addition, learning inquiry 

and critical thinking encourage the development of self-efficacy in science, which has provided much empirical 

evidence in previous studies [19]. 

 

IV. CONCLUSION 

 
The total average of the four aspects of science self-efficacy is 3.14, which means it is in the moderate 

category. Self-efficacy towards science learning shows that class 8 has the highest IPA self-efficacy with an 

average of 3.20, followed by class 7 at 3.14 and class 9 at 2.90. There is a significant difference in the value of 

self-efficacy toward science in grades 7, 8, and 9. This can be seen from the results of the highest mean rank 

obtained by grade 8, which is quite far from the mean rank obtained by grade 9. Significant differences in self- 

efficacy towards science occur due to differences in science learning experiences at each grade level. The middle 

school period is the point and key to fostering, measuring, and evaluating students' self-efficacy towards science 

learning. Therefore, in future studies, researchers should increase the number and range of samples so that the 

self-efficacy of science in Indonesia is more highlighted and observed. They should also look for solutions that 

can increase self-efficacy for science in junior high school. 
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