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Abstract. This study investigates the correlation between self-efficacy and scientific literacy
among pre-service science education teachers. Scientific literacy is a core competency in
science education, essential for promoting informed decision-making in a democratic society.
Self-efficacy, a component of student agency, has been suggested to support scientific literacy
by fostering resilience and engagement in student-centered learning. This quantitative study
employed a correlational research design with a sample of 25 third-year pre-service science
teachers from Universitas Lambung Mangkurat. Data were collected through a 20-item
scientific literacy test and a 20-item self-efficacy questionnaire, each using a 5-point Likert
scale. Analysis using Spearman’s rank correlation showed a statistically significant but weak
positive correlation between self-efficacy and scientific literacy (p = 0.351, p = 0.042). This
finding aligns with some existing research but highlights inconsistencies in prior studies on the
relationship between self-efficacy and scientific literacy. Further research with broader samples
is needed to clarify this relationship.
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1 Introduction

Scientific literacy has become the focus of science education in the world, especially in the last
two decades. This trend might have been driven by PISA, the OECD’s four-year assessment on 15
years old students’ competences, which includes scientific literacy. The interest in scientific literacy
could be attributed to the importance of having scientifically literate citizen in a democratic society
[1], [2] including in making personal, or collective decision toward achieving the sustainable
development goals [3]. According to PISA’s 2015 scientific literacy framework, there were three
competences of scientifically literate person: 1) explain phenomena scientifically, 2) evaluate and
design scientific enquiry, and 3) interpret data and evidence scientifically [4]. For these
competences, only 34% of Indonesian students from the PISA sample who can attain Level 2 or
higher (OECD average: 76%) [5]. This means that more than half of Indonesian students are having
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difficulties in recognizing the correct explanation for familiar scientific phenomena nor using the
knowledge to identify, whether a conclusion is valid based on the data provided.

Understanding what might be related to students’ scientific literacy is imperative to improve
this situation. Recent research on scientific literacy mostly discussed scientific knowledge, skill and
the teaching models used to improve scientific literacy. Studies have been conducted to investigate
what might affect students’ scientific literacy such as developing a certain teaching approach or
relevant learning materials [6], [7], [8]. Other than that, previous study based on PISA’s result
reported that students’ attitude, specifically students’ general interest in science positively related to
students’ scientific literacy [9]. Besides that, other studies found that attitude towards learning
outcomes and learning activities are positively correlated with scientific literacy skills [10]. Another
study by Bakar reported that motivation and self-efficacy, attitude toward science, constructivist
learning environment could affect students’ scientific literacy [11].

Moreover, research that seeks to find what could affect scientific literacy during learning
activities found that teaching models such as inquiry-based learning and problem-based learning
were able to improve students’ scientific literacy [12], [13], [14]. These models were student-
centered models, where students are expected to be an autonomous learner who can navigate their
own learning. However, for a student to be able to direct their own learning, the student would need
to have agency: the ability to intentionally direct own life decision and to choose one reaction to it
[15]. Human agency is exercised through several core human capacities, namely capability to
generate new thoughts, capacity to think about the future, capacity of self-reaction, and capacity for
reflective self-consciousness [16], [17].

The capacity for reflective self-consciousness. This is the capacity to examine own thoughts,
feelings and actions to influence future thoughts and behaviors. This means someone should
evaluate and judge oneself, including one’s ability to achieve desired attainments. This is called self-
efficacy, considered as one of the most influential aspects in capacity for reflective self-
consciousness [17]. Previous study found that someone with higher self-efficacy tends to persevere
when faced with difficulty, and able to think more positively. However, low self-efficacy tends to
be more pessimistic and give up when facing issues [18].

It could be assumed that when someone with high self-efficacy is faced with scientific problem,
if they have high self-efficacy, they could be expected to be more involved in student-centered
learning, hence, have better scientific literacy performance compared to those with lesser self-
efficacy. This study investigates whether there is a relationship between self-efficacy and scientific
literacy. The result of this study could contribute to furthering the discussion on how to improve
students’ scientific literacy by considering factors other than the content of the school curricula.

2 Methods

This study employs quantitative research methodology with correlational research design. Two
types of data were collected: (1) scientific literacy, assessed through 20 multiple-choice test
questions, and (2) self-efficacy, measured using a 20-item questionnaire on a 5-point Likert scale.
The participants in this study were 25 pre-service science education teachers in their third year of a
four-year bachelor’s program in the Faculty of Teacher Training and Education at Universitas



Lambung Mangkurat. Spearman's rank correlation analysis was conducted to analyze the data using
IBM SPSS Statistics 25. This statistical analysis was used because the scientific literacy data were
not normally distributed, hence the use of the non-parametric analysis.

3 Results and Discussion

The Spearman’s rank analysis indicated a significant positive correlation between self-efficacy
and scientific literacy among the 25 pre-service science education teachers, with a correlation
coefficient of 0.351 (p = 0.042, one-tailed). This suggests that as teachers' self-efficacy increases,
there is a tendency for their scientific literacy to increase as well, although the relationship is
considered weak. However, the correlation is statistically significant, indicating that this association
is unlikely to be due to random chance.

Tablel. Correlation Between Scientific Literacy and Self-Efficacy Analyzed using Spearman Rank’s
Analysis using IBM SPSS Statistic 25

Scientific Self-

literacy efficacy
Spearman's rho  Scientific Correlation Coefficient 1.000 3517
literacy Sig. (1-tailed) . .042
N 25 25
Self- Correlation Coefficient 3517 1.000
efficacy Sig. (1-tailed) .042 .
N 25 25

*. Correlation is significant at the 0.05 level (1-tailed).

Previous study on this topic has also reported similar results. A study by Latifah et al [19]
reported that there is a strong correlation between self-efficacy and scientific literacy in prospective
physics teachers. The study used Pearson correlation that is a stronger statistical test compared to
Spearman’s rank. However, the article did not report on the sample size nor whether the assumption
of the data has been met. Another study on this topic has also been conducted by Juniarso et al. [20]
on elementary school level. They reported that elementary school students’ self-efficacy highly
affects students’ scientific literacy. Meanwhile another study by Arifiyyati et al [21] found that there
is no relationship between self-efficacy and scientific literacy in high-school students during biology
learning. These mixed results should be considered as basis for future research to explore further
and in a more rigid way on the relationship between self-efficacy and scientific literacy.

4 Conclusions

Scientific literacy is necessary for democratic society. Educators need to understand what is
necessary to foster scientific literacy. Recent research on scientific literacy mostly discussed
scientific knowledge, skill and the teaching models used to improve scientific literacy. On the other



hand, less discussion was found on the affective aspects and other aspects that could accelerate the
implementation of those models, such as students’ agency, specifically on self-efficacy. This study
found that a weak relationship between self-efficacy and scientific literacy can be found in pre-
service science education teachers. This result contributes to the discourse on the relationship
between scientific literacy and self-efficacy that still are not concluded, considering previous studies
also reported mixed results, with varying methods and sampling. Further study on the relationship
between scientific literacy and self-efficacy that reported larger and varied samples across
educational levels is needed.

References

[13]

[14]

[15]

R. Millar, “Science education for democracy. What can the school curriculum achieve?,” in Science
today: problem or crisis?, London: Routledge Ltd, 1997, pp. 87-101.

R. Levinson, “Science education and democratic participation: an uneasy congruence?,” Stud Sci
Educ, vol. 46, no. 1, pp. 69-119, 2010, doi: 10.1080/03057260903562433.

J. Welington, “Science Education for Citizenship and a Sustainable Future,” Collected Essays on
Teaching and Learning, vol. 4, pp. 107-114, 2011, doi: 10.1111/1468-0122.00265.

OECD, PISA 2018 Assessment and Analytical Framework. Paris: OECD Publisher, 2019.

OECD, PISA 2022 Results (Volume I). Paris: OECDPublishing, 2023. doi: 10.1787/53f23881-en.

S. Hartini et al., “Student’s science literacy skill through implementation of integrating teaching
modules with sets approach on renewable energy topics,” Journal of Engineering Science and
Technology, vol. 19, no. 5, pp. 1693—1715, 2024.

Rusmansyah, M. 1. Rahman, Almubarak, and Masniah, “Training of Scientific Literation and Self
Efficacy Students Using Scientific Critical Thinking (SCT) Models,” in Journal of Physics:
Conference Series, 10P Publishing, 2021, p. 012023.

T. Sunarti, “Effectiveness of literacy learning model to improve skills of scientific literacy learning
plan for physics teacher candidates,” JPACS, no. Query date: 2020-08-14 14:24:03, 2019, [Online].
Available: https://iopscience.iop.org/article/10.1088/1742-6596/1171/1/012004/meta

R. Bybee, B. McCrae, and R. Laurie, “Scientific literacy and student attitudes: Perspectives from pisa
2006 science,” Int J Sci Educ, vol. 33, no. 1, pp. 7-26, 2011, doi: 10.1080/09500693.2010.518644.
E. Demir, “Characteristics of 15-Year-Old Students Predicting Scientific Literacy Skills in Turkey,”
International Education Studies, vol. 9, pp. 99-107, Mar. 2016, doi: 10.5539/ies.v9n4p99.

M. R. A. Bakar, L. Halim, and N. M. Arsad, “Factor Influencing Students’ Scientific Literacy: An
Exploratory Factor Analysis,” International Journal of Academic Research in Business and Social
Sciences, vol. 13, no. 12, pp. 5844-5863, 2023.

A. Sholahuddin, A. Sholihah, and E. Susilowati, “Can the guided inquiry with environment learning
resources increase conceptual understanding and scientific literacy?,” in Journal of Physics:
Conference Series, I0P Publishing, 2020, p. 012038.

A. Sholahuddin, N. Hayati, R. Iriani, P. Saadi, and E. Susilowati, “Project-based learning on
ethnoscience setting to improve students’ scientific literacy,” in AIP Conference Proceedings, AIP
Publishing, 2021.

A. Sholahuddin, N. Anjuni, and C. Faikhamta, “Project-Based and Flipped Learning in the
Classroom: A Strategy for Enhancing Students’ Scientific Literacy.,” European Journal of
Educational Research, vol. 12, no. 1,2023.

A. Bandura, “Moral Disengagement: How People Do Harm and Live with Themselves, by Albert
Bandura. New York: Macmillan, 2016. 544 pp. ISBN: 978-1,” 2016.



[16]

[17]

(18]

[19]

A. Bandura, “Social cognitive theory: An agentic perspective,” Asian J Soc Psychol, vol. 2, no. 1, pp.
2141, 2001.

Ellen L. Usher and Dale H. Schunk, “Social cognitive theoretical perspective of self-regulation,” in
Handbook of Self-Regulation of Learning and Performance, 2ndEdition ed., Dale H. Schunk and
Jeffery A. Greene, Eds., New York: Routledge, 2018.

Dale H. Schunk and Maria K. DiBenedetto, “Academic self-efficacy,” in Handbook of Positive
Psychology in Schools, 2nd edition., M. J. Furlong, R. Gilman, and E. S. Huebner, Eds., New York:
Routledge New York, NY, 2014.

S. Latifah, N. E. Susilowati, K. Khoiriyah, Saidy, Yuberti, and R. Rahayu, “Self-Efficacy: Its
Correlation to the Scientific-Literacy of Prospective Physics Teacher,” J Phys Conf Ser, vol. 1155,
no. 1, p. 012015, 2019, doi: 10.1088/1742-6596/1155/1/012015.

T. Juniarso and I. Sulistyawati, “The effect of self efficacy on scientific literacy: a correlation study
in elementary school students,” Elementary School: Jurnal Pendidikan dan Pembelajaran ke-SD-an,
vol. 9, no. 1, pp. 78-83, 2022.

M. F. Arifiyyati, N. L. Rofi’ah, and L. Listyono, “Correlation between scientific literacy with higher
order thinking skills and self-efficacy in biology learning,” Jurnal Biolokus: Jurnal Penelitian
Pendidikan Biologi dan Biologi, vol. 5, no. 2, pp. 166—-176, 2023.



	1 Introduction
	2 Methods
	3 Results and Discussion
	4 Conclusions
	References

