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ABSTRACT

Academic self-efficacy and its effective factors have been considered as a determining variable in the
academic success of students in recent researches. The aim of this research was to predict chemistry self-
efficacy based on the perception of the learning environment and academic self-concept among senior high
school students. The present study used descriptive correlational research. From among the statistical
population of experimental science students in senior high schools of District 5 of Tabriz Education Office,
a sample of 242 students was selected using cluster random sampling. The measurement tools were Liu and
Wang's academic self-concept questionnaires, Trickett and Moos's Classroom Environment Scale, and
Uzuntiryaki & Aydin's chemistry self-efficacy questionnaire. Data were analyzed using Pearson correlation
and regression analysis. The results showed that the relationship between the components of perception of
the learning environment and chemistry self-efficacy was significant (P>0.001). Also, the relationship
between academic self-concept subscales (academic confidence and academic effort) and chemistry self-
efficacy was significant (P>0.001). The subscales of academic self-concept and the components of
perception of the learning environment could predict 36% of the changes in chemistry self-efficacy. Among
the predictor variables of self-concept academic confidence subscale had the highest predictive power,
followed by the components of autonomy, stability of rules, and perceived peer support of the learning
environment. The predictive power in the subscale of academic effort and teacher support component was
not significant. The results of this research point out the importance of paying attention to academic self-
concept and perceptions of the learning environment in improving chemistry students' self-efficacy.
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Extended Abstract

Introduction

Researchers believe that students' psychological issues significantly affect their academic success.
Among the most important of these issues is academic self-efficacy (Abbott, 2010). Academic self-
efficacy refers to students' beliefs about their abilities to succeed in academic subjects and fields, as well
as their self-regulation in learning and study activities (Sharma and Nasa, 2014). It has been shown that
academic self-efficacy increases students' academic progress, motivation, and interest in learning and
education (Schunk & DiBenedetto, 2023). Chemistry self-efficacy is a specific aspect of academic self-
efficacy that pertains to students' beliefs regarding their ability to perform chemistry-related tasks.
Specifically, chemistry self-efficacy can be divided into two types: self-efficacy related to cognitive skills
and self-efficacy related to laboratory work in chemistry (Hashaniya, Saadati, and Alamikhah, 2017).

Perception of the learning environment is one of the factors related to academic self-efficacy.
According to Morehead & Griffin (2012), perception is a person's inference and interpretation of their
environment. It represents all or part of a situation as the individual sees it. The perception of the learning
environment refers to the general beliefs and shared experiences among classmates and officials regarding
the physical and psychological aspects of the classroom (Meristo & Eisenschmidt, 2014) and can directly
and indirectly affect academic performance (Barrett et al., 2015; Steinmayr et al., 2018; Edgerton &
McKechnie, 2023).

Another variable that can be related to chemistry academic self-efficacy is academic self-concept.
Academic self-concept refers to a person's positive and negative perceptions of themselves in relation to
their academic performance (Compagnonia & Losenno, 2020). It includes the student's perception of their
competence in school learning and reflects their self-concept regarding academic capabilities and
limitations. This concept plays an important role in understanding student learning and their development
and advancement in school (Martin et al., 2015). It represents an individual's knowledge and perception
of strengths and weaknesses in a specific academic area and their belief in their ability to successfully
complete academic assignments at designated levels. Academic self-concept is one of the best predictors
and mediators of motivational variables and effective factors in the learning process (Nasir and Igbal,
2019).

Chemistry self-efficacy is considered not only as one of the factors that directly affects chemistry
performance but also as a mediating variable that moderates the role of other determinants of chemistry
academic performance (Getachew & Birhane, 2016; Cheung, 2015). Identifying the predictive power of
the perception of the learning environment and academic self-concept in self-efficacy, and consequently
creating interventions in these predictive variables, can enhance and strengthen healthy self-efficacy
beliefs in students. Therefore, this research aims to determine the role of academic self-concept and
perception of the learning environment in predicting the self-efficacy of high school chemistry students.

Methodology

The method of the present research is correlational. A sample of 242 individuals was selected from the
statistical population, which included all students studying in the field of experimental sciences in second
secondary schools in District 5 of Tabriz for the academic year 1402-1403, using a cluster random
sampling method. To collect information, the High School Chemistry Self-Efficacy Scale developed by
Uzuntiryaki & Aydin (2009), the Academic Self-Concept Questionnaire (ASCQ) by Liu and Wang
(2005), and the Trickett & Moss School Climate Perception Questionnaire (1973) were utilized. Pearson's
correlation method was employed to analyze the data, and multiple regression analysis was used due to
the presence of several predictor variables and a quantitative criterion variable.

Results and Discussion

Table No. 2 shows the results of Pearson's correlation test for the relationship between research
variables. The results of the table show that the relationship between all components of academic self-
concept and perception of the learning environment with chemistry self-efficacy is significant; Therefore,
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the relationship between these variables and chemical self-efficacy can be confirmed. Before conducting
multiple regression analysis, the normality of variables and linear relationships between variables were
checked and confirmed.

Table 2- Results of Pearson correlation test for the relationship between research variables

1 2 3 4 5 6 7
1.Teacher Support Corrseilgatlon 1
2 Peer SUDDOrt Correlation 471 1
: PP Sig. 000
3. Autonomy Correlation 139" 244 1
Sig. 031 .000
- Correlation 4447 416™ 175" 1
4. Stability of rules Sig, 000 000 006
5. Academic Correlation .138" .160" 114 222" 1
confidence Sig. .032 .0352 .077 .001
. Correlation 175" 132" 1217 1797 223 1
6. Academic effort Sig. 006 0421 050 005 000
7 shimi Correlation .325™ .365™" 373" 433" .386™ 222" 1
' Sig. .000 .000 .000 .000 .000 .001

**Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

The results of the regression analysis are presented in Tables 3 and 4. Table 3. Summary of the results
of multiple regression analysis in predicting chemistry self-efficacy based on perception of the learning
environment and academic self-concept.

Table 3- Summary of the Multivariate Regression Analysis Model

Method R R Square Adjusted R Square
Inter 0.61 0.38 0.36 11.54

The results of the regression analysis showed a correlation of 0.61 between the subscales of academic
self-concept and perception of the learning environment with chemistry self-efficacy. The adjusted R-
squared value is 0.36, indicating that these predictive variables can account for 36% of the variance in the
chemistry self-efficacy variable.

Table 5- Summary of results of standardized regression coefficients for research variables

Unstandardized Standardized

Model Coefficients Coefficients t Sig.
B Std. Error Beta

(Constant) 1.89 8.15 - 231 .812
Teacher Support 121 133 .065 .961 331
peer support .632 .235 .165 2.73 .007
Autonomy 1.63 .351 .245 4.63 .000
Stability of rules .826 .228 219 3.638 .000
Academic confidence .619 .130 .254 4.74 .000
Academic effort .245 155 .079 1.589 113

The summary of the results of the standardized regression coefficients for the research variables in
Table 5 shows that the highest predictive power is associated with the self-concept academic confidence
subscale; therefore, this variable has the greatest predictive power among the predictor variables.
Following this, the components of autonomy, stability of rules, and peer support related to the perception
of the learning environment show notable predictive power. However, the predictive power of the
academic effort subscale and the teacher support component is not significant.
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Conclusions

The results of the research indicated a significant relationship between the components of the
perception of the learning environment and chemistry self-efficacy. The findings are consistent with the
studies of Bayat and Salehinia (2018), Haji Tabar et al. (1402), Kazemi Fard and Ghadampour (2024),
and Mackenzie et al. (2024). Maxwell and Chmielewski (2008) suggest that learning environments that
foster the development of competence in children are likely to increase self-esteem, which may, in turn,
influence students’ motivation and academic achievement. The learning environment can serve as an
important source of information for students, and how it is perceived may relate to characteristics such as
student motivation and engagement, which are also linked to academic achievement. To explain these
findings, one can consider the perspective of environmental psychology, which posits that characteristics
of the learning environment relate to a range of students' educational outcomes and experiences.
Characteristics related to the learning environment can include psychosocial and physical attributes. A
positive school climate is positively correlated with essential learning prerequisites, such as student
engagement and attitudes toward school (Wang & Holcombe, 2010; Van Ryzin, 2011). Based on this, it
can be concluded that when students have more positive perceptions of their school environments, they
engage in "attractive behaviors" associated with these environments. In other words, students with more
favorable perceptions of their school settings are more likely to show interest in school.

The results of the research indicated a significant relationship between the components of academic

self-concept (confidence and effort) and chemistry self-efficacy. The findings of Ferla et al. (2009), Arens
et al. (2022), and Vahedi and Eghbali (2024) have also confirmed the relationship between academic self-
concept and academic self-efficacy. In explaining this finding, it can be said that self-efficacy reflects a
person's foundational personality traits in facing problems and achieving their goals. It is influenced by
personality traits such as self-confidence and one’s perceptions of oneself. Therefore, a student's
academic self-concept regarding their ability to control their learning and progress plays a crucial role in
determining their chemistry self-efficacy.

In general, self-concept refers to a person’s self-assessment of their overall ability in a specific
domain. At least three distinct comparison processes influence the development of self-concept: first,
comparing one’s performance with that of peers in the same domain (social comparisons); second,
comparing one’s performance with their previous performance in that domain (time comparisons); and
third, comparing one’s performance in one domain with performance in other domains (dimensional
comparisons). These comparisons create an index of perceived strengths and weaknesses (Marsh et al.,
2015).There are four main sources of self-efficacy, one of which is one’s previous experiences of success
or failure. These experiences are considered the strongest source of self-efficacy and occur when students
successfully complete academic tasks. Social, time, and dimensional comparisons of self-concept can be
influential in this regard (Jansen et al., 2015).

In predicting academic self-efficacy based on the components of academic self-concept and
perceptions of the learning environment, the results showed that these variables can account for 36% of
the variance in the chemistry self-efficacy variable. Among the predictor variables, the academic
confidence subscale of self-concept has the highest predictive power. Following this are the components
of autonomy, stability of rules, peer support, and perception of the learning environment. However, the
predictive power of the academic effort subscale and the teacher support component is not significant.

The use of self-report questionnaires and the focus on the direct role of only two predictor variables in
chemistry self-efficacy were limitations of this study. It is suggested that future research use other data
collection tools and explore the predictive role of additional variables in the relationship between the
perception of the learning environment and academic self-concept with self-efficacy.Based on the
obtained results, it is recommended that chemistry teachers work to improve classroom structure and
relationships and also focus on promoting positive self-concept in students. This can help enhance their
chemistry self-efficacy and, consequently, lead to better outcomes in this field.
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