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Abstract

Academic competence beliefs, including self-concept and self-efficacy, are
effective predictors of educational outcomes. Of course, there is little
knowledge about the role of these beliefs in science. So far, no structural
relationship between competence beliefs and educational antecedents and
outcomes has been studied for science in Iran. The present study investigated
those relationships using structural equation modeling for 920 Iranian students.
The results showed that the correlation between academic self-efficacy and
academic self-concept in science is equal to 0.47, which indicates the
separability of academic competence beliefs factors in science. science
academic self-efficacy was more strongly influenced by the inquiry learning
opportunities as an antecedent. The science academic self-concept was a better
predictor of future-oriented motivation and career aspirations, while self-
efficacy is a better predictor of students' current abilities in science. Inquiry-
based educational class activities, positive and personal feedback provided by
science teachers, and creating opportunities for students to participate in
laboratory experiences can help strengthen academic competence beliefs in
science. We propose the science educational design according to
constructivism, the development of hands-on activities in schools, and the
design of participation-based classroom activities by science teachers, in order
to strengthen students' academic self-concept and self-efficacy. This
reinforcement will have consequences such as the development of scientific
literacy and the creation of positive career aspirations and motivations.
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Academic achievement and competency beliefs of students, such as
academic self-concept and academic self-efficacy, are positively
correlated with each other. Conceptually, there are similarities and
differences between these two competency constructs, and the question
has always been whether these two constructs have different
relationships with antecedents of competency beliefs and educational
outcomes or whether they are the same construct with different names.
Despite the similarities between these two constructs, they can have
different effects on other constructs and perform differently. However,
there is little information on the impact of educational activities such as
inquiry-based learning (as an antecedent) on competency beliefs. There
is also a lack of knowledge about the relationship between antecedents
and educational outcomes with competency beliefs in science, and it
seems that predicting educational outcomes in science using
motivational factors or self-efficacy beliefs is important in educational
research, educational policy, and science classroom activities.
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Previous research has examined the relationship between academic
self-concept and academic self-efficacy in order to distinguish between
these two constructs. This research has also investigated the
relationships between these two constructs and the antecedents of self-
efficacy beliefs. These antecedents include student characteristics (e.g.,
gender, socioeconomic status, prior achievement) and learning
environment characteristics (Ferla et al., 2009; Asher & Pajares, 20009;
Parker et al., 2014). This study focuses on classroom activities as a key
antecedent of self-efficacy beliefs, as classrooms provide opportunities
for learning and mastery experiences. Mastery experiences refer to
students' previous successes or failures in academic tasks. As Asher and
Pajares (2009) noted, "Mastery experiences are especially powerful
when individuals overcome obstacles or succeed in challenging tasks"
(p. 89). Therefore, if students are actively engaged in challenging tasks,
they are more likely to experience mastery or failure. Interactive and
inquiry-based learning environments may create more opportunities for
such experiences than teacher-centered and less interactive
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environments. This is because in interactive environments, students are
expected to actively participate in discussions, engage in collaborative
learning, and conduct hands-on experiments related to science topics
(Tsai et al., 2011).
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This study delves into the empirical relationship between self-concept
and self-efficacy in science education. The research involved 920
Iranian secondary school students. Self-report questionnaires were
employed to assess self-concept and self-efficacy in science.
Additionally, learning opportunities in science were measured using a
4-ttttt tcca h cacerr ¢ acheeeeceeee ¢ a caaeeeeeennnig a
science achievement test. Structural equation modeling (SEM) is
utilized to analyze the relationships between the variables.. Two models
are compared: a one-factor model assuming self-concept and self-
efficacy in science as a single construct and a two-factor model positing
them as distinct constructs. The two-factor model demonstrates a better
fit to the data. Regression analysis is employed to investigate the effects
of learning opportunities in science on self-concept and self-efficacy.
Regression analysis is further utilized to examine the impact of self-
concept and self-efficacy in science on academic achievement and
career aspirations.
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The findings revealed that self-concept and self-efficacy in science are
distinct constructs, and learning opportunities in science positively
impact self-efficacy. Moreover, self-concept and self-efficacy in
science exert a positive influence on educational outcomes, including
academic achievement and future-oriented aspirations. These findings
underscore the crucial role of self-concept and self-efficacy in science
in predicting educational outcomes and highlight the significance of
providing students with adequate learning opportunities to enhance
their self-efficacy beliefs.
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This study delves into the intricate relationship between self-concept
and self-efficacy in science education and their impact on the academic
achievement and career aspirations of secondary school students in
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Iran. The research employed structural equation modeling and
regression analysis to examine the distinct nature of self-concept and
self-efficacy in science, their differential effects on antecedents and
outcomes, and the implications for educational practices.

The findings revealed that self-concept and self-efficacy in science
are distinct constructs, albeit with a moderate positive correlation. Self-
concept was found to be more strongly influenced by antecedents, such
as learning environments and opportunities, compared to self-efficacy.
Interestingly, exploratory learning had a negative effect on self-
efficacy, while hands-on activities positively influenced it. When
examining outcomes, self-efficacy demonstrated a stronger impact on
academic achievement, while self-concept had a more pronounced
influence on career aspirations.

These findings underscore the crucial role of distinguishing between
self-concept and self-efficacy in science education. Educators should
recognize that self-concept and self-efficacy are not interchangeable
and may require different pedagogical approaches to foster. To promote
student success in science, educational interventions should target both
self-concept and self-efficacy, considering their distinct effects on
academic outcomes and career aspirationsi

While the study provides valuable insights into the differential roles
of self-concept and self-efficacy in science education, it is important to
acknowledge that the findings are based on a sample of Iranian students.
Further research is warranted to investigate the generalizability of these
results to other populations and contexts. Additionally, the correlational
nature of the study precludes establishing causal relationships between
the variables. Future research should explore longitudinal designs to
examine the long-term effects of learning opportunities in science on
students' self-efficacy beliefs and academic outcomes.

Overall, this study contributes to a deeper understanding of the
complex interplay between self-concept, self-efficacy, and educational
outcomes in science education. The findings provide valuable guidance
for educators seeking to design effective interventions that nurture both
self-concept and self-efficacy, empowering students to achieve their
full potential in science and beyond.
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