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ABSTRACT

Improving student achievement is one of the most important components of learning, and it is
influenced by several variables, including academic resilience, self-regulation, and students’
perceptions. This study examined how high school academic resilience, self-regulation, and
students’ perceptions affect their academic achievement in chemistry classes. Even though
chemistry is regarded as a crucial subject for learning, most students find it complicated, making
it challenging to comprehend. This explains why students’ academic achievement in chemistry is
so low. Using cluster random sampling techniques, 791 students participating in chemistry classes
formed the sample. The linear relationship model between academic resilience, self-regulation,
student perceptions, and achievement in chemistry is examined in this research using the Structural
Equation Modelling (SEM) method. The results indicate that chemical achievement correlates
negatively with academic resilience, significantly positively with self-regulation, and negatively and
insignificantly with student perception. To ensure that students in chemistry learn at their best,
teachers should focus more on the qualities of their students and incorporate learning activities.
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Highlights

Academic resilience shows a negative relationship with students” achievement in chemistry.

Self-regulation has a significant positive effect on chemistry achievement.
Students’ perceptions of chemistry learning have no significant impact on achievement.
Strengthening students’ self-regulation skills may enhance cognitive outcomes in chemistry learning.

INTRODUCTION

Education plays a major role in developing and expanding
the human resources needed for nation-building. The reason
is that education is an important component of human life
and helps foster a morally and socially responsible, inventive,
and civilized society (Taheri et al., 2016; Malik and Parveen,
2019). As Oyelekan et al. (2019) noted, students are an integral
part of the teaching and learning process. Students’ academic
achievement is a reflection of the quality of their learning.
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Any education system aims to improve students’ general
abilities, especially academic achievement (Lim et al., 2022).
Measuring students’ academic achievement is very important
because it can provide an overview of how students succeed in
the learning process (Hussain et al., 2019).

Numerous obstacles to chemistry education in Indonesia
impact learners’ academic achievement. One of the primary
issues is that students frequently struggle to comprehend
abstract fundamental chemical ideas (Priliyanti et al., 2021).
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This is because chemistry is a challenging subject that takes
much practice and dedication to master (Moreno et al., 2021;
Siddique et al., 2023). Various factors, such as psychological
factors, can affect students’ academic achievement in
chemistry. Academic resilience, self-regulation, and student
perception are some variables that have received attention
from researchers.

Academic resilience, self-regulation, and students’
perceptions of cognitive achievement are interrelated
elements and one of the important factors for success in
chemistry learning. Academic resilience enables students to
better deal with problems in chemistry studies (Annisa et al.,
2023). Meanwhile, self-regulation in chemistry lessons allows
students to efficiently and autonomously oversee the learning
process (Feldman-Maggor, 2023) studies show that this
flexibility also poses a challenge for individual learners who
are required to manage their schedules and complete specific
tasks independently. Therefore, success in an online learning
environment relies heavily on the learner’s self-regulated
learning (SRL. Students with good self-regulation skills tend
to be more confident in understanding chemistry concepts,
which ultimately increases their perceptions of cognitive
achievement (Ataii et al.,, 2021). Perceived competence
plays a mediating role in the relationship between self-
regulation and academic resilience so that students remain
motivated to succeed despite facing difficult material (Kilig
et al., 2022). Therefore, problems arise when students
cannot face learning challenges, low self-regulation skills,
and poor perceptions of their cognitive abilities in chemistry
that hinder their overall achievement.

This study provides major contributions. First, research
on academic resilience can improve student achievement,
considering resilient individuals can overcome obstacles and
adapt to new environments. Second, research on self-regulation
can improve students’ motivation to learn because students
have a personal task to learn to achieve positive learning
outcomes and improve their quality of life. Third, research on
student perception can affect memory, idea generation, and
attitude development, all of which affect response activities in
the learning process. As a result, if these three contributions
function well, it is expected that the academic achievement of
chemistry students can increase.

THEORETICAL FRAMEWORK AND HYPOTHESES

Academic Resilience and Academic Achieve-
ment

Research on the role of resilience in improving the cognitive
achievement of chemistry students in Indonesia is increasingly
in demand, given how important resilience is for academic
success (Annisa et al., 2024a). This is a key factor in developing
academic resilience, as giving students individual targets or goals
can help them become more resilient as they will be challenged to
overcome obstacles, peer pressure, and self-doubt (Finklestein et
al., 2022). Academic resilience is part of general adaptability that
relates to how difficult it is for an individual to adjust to various
requirements, courses, and fields of study (Deng et al., 2023).
This is because chemistry is often considered complicated and
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abstract in achieving educational goals (Timilsena et al., 2022).
Several studies have shown that student resilience highly
depends on their intelligence level (Huang et al., 2022). There
are numerous articles on academic resilience. However,
the relationship between student learning achievement in
chemistry and academic resilience has not been well-researched
(Annisa et al., 2023). Theoretically, though, academic resilience
may influence students’ learning outcomes. A person with a high
level of resilience may learn more effectively because they can
overcome various obstacles in learning (Peker and Cengiz, 2022).
Another study revealed that motivation and academic resilience
significantly predicted achievement in chemistry (Chikendu et
al., 2021). This is in line with the findings of Oke et al. (2016),
which showed a significant correlation between academic
resilience and academic achievement across groups. Another
study involving high school students in mathematics found that
students had varying levels of resilience based on grade level,
suggesting that students’ perceptions of their academic resilience
in mathematics may change as they progress (Ishak et al., 2020).
Similarly, Jamaluddin et al. (2023) investigated the resilience
of biology students and found a correlation between academic
resilience and the development of critical thinking skills.
Spirituality, emotional regulation, and self-reflection are all
important components of academic resilience (Cherian and
Kumari, 2021). Academic resilience has many subdimensions,
such as spirituality, emotional regulation, and self-reflection,
which are particularly beneficial. Spirituality is primarily
concerned with finding greater meaning and “purpose in
life,” as well as personal pursuit and progress. Students with
high spirituality are better able to cope with stress, adapt, and
think positively about difficult circumstances (Gnanaprakash,
2013). According to Saefudin and Sriwiyanti (2023) during
the education and rehabilitation process, juveniles experience
adverse psychological states and encounter external difficulties.
Therefore, the juveniles must have stress resistance or resilience
to deal with these issues, as well as spiritual well-being which
provides a holistic perspective on an individual’s existence and
facilitates a more comfortable understanding of life. This broad
perspective empowers the individual to manage challenging
conditions, including the educational environment. Therefore,
this study assumed that spiritual well-being affects student
academic resilience. Researchers employed the proportionate
stratified random sampling approach. There were 100 juvenile
respondents. The enrollment criteria include juveniles aged
12 to 18 who perpetrated various criminal offenses, served
their sentences in prisons, and participated in the institution’s
educational program. The results are categorized into two
principal findings discussions. First, the academic resilience of
juveniles is found to be 75% high and 25% moderate. Second,
spiritual well-being correlates with students’ academic resilience,
and the regression analysis results depict that spiritual well-being
can explain 42.6% of academic resilience. These results indicate
that spiritual well-being enhances academic resilience during
study in prison.\r \r Abstrak. Lembaga Pembinaan Khusus Anak
(LPKA, worship is students’ main spiritual method to cope
with school-related anxiety. Students can manage their feelings
better, resulting in increased resilience and overall well-being.
This is a result of emotional regulation, specifically emotional
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maturity. Higher distress tolerance results from adaptive emotion
regulation strategies, indicating how important these strategies
are in dealing with academic challenges (Chen, 2022). In
addition, emotional regulation, specifically emotional maturity,
helps students manage their feelings well, resulting in better
resilience and well-being (Annisa et al., 2024b). Reflective
thinking significantly increases academic resilience and well-
being, particularly among language learners, highlighting
the importance of self-evaluation in fostering persistence
(Hammad Al-Rashidi and Aberash, 2024) both self-evaluation
(SE). Salem (2024) also found that students who engaged in
self-reflection on their technological competencies developed
stronger academic resilience, particularly in STEM fields. These
subdimensions work together to build a resilient mindset and
provide students with the tools they need to thrive in the face of
academic challenges.

Self-Regulation and Academic Achievement

Self-regulated learning is still an interesting research topic for
psychologists and educators (Khan et al., 2020). Self-regulated
learning (SRL) is very important in chemistry education in
Indonesia because it affects students’ academic outcomes and
achievements (Fazriah et al., 2021). Another study emphasized
the importance of SRL in a laboratory environment, which
showed that SRL significantly affected students’ motivation
and engagement during practical activities (Purwoko et al.,
2024). Web-based learning can significantly improve students’
self-regulated learning, leading to enhanced chemistry
academic achievements (Indriani et al., 2023). In addition,
metacognition and motivation are important components
that influence students’ success and persistence in chemistry
education (Rahmawan et al., 2024). These results indicate
that developing self-regulation skills is essential to improving
students’ performance and engagement in chemistry learning.
Self-regulation positively impacts academic achievement
(Xiao et al., 2019; Wandler and Imbriale, 2017). Environment,
time management, and metacognitive activities significantly
impact academic achievement (Lee et al., 2020). These
insights suggest that educational approaches that enhance self-
regulated learning skills are needed for Indonesian chemistry
students to be more resilient and achieve.

In addition to chemistry, other studies have shown that
self-regulation is essential for students in physics, biology,
mathematics, and science, allowing them to manage their
thoughts, behaviors, and emotions to navigate learning
(Paz-Baruch and Hazema, 2023). Self-regulated learning
involves managing cognitive, behavioral, metacognitive,
affective, and motivational aspects to achieve educational
goals. In mathematics, self-regulation is associated with
improved problem-solving abilities (Ri¢an et al., 2022).
Additionally, studies show that students who practice self-
regulation experience decreased procrastination and stress,
which positively impacts their academic performance
(Garcia-Ros et al., 2023). Students in mathematics show
better attitudes toward learning. In addition, self-regulation is
related to critical thinking, which is important for processing
information in science education (Higgins et al., 2023)whether
SRL improves as students gain educational experience in
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undergraduate science has not been adequately studied. It is
also unclear whether traditionally strong predictors of academic
performance, such as the Australian Tertiary Admissions Rank
(ATAR).

Self-regulation is a fundamental psychological process
that allows individuals to control their behavior, emotions,
and cognitions to achieve goals. It is closely related to self-
planning, impulse control, and motivation. Self-planning, as
a component of self-regulation, involves setting structured
strategies to guide behavior, such as implementation intentions,
which have been shown to reduce impulsive decision-making
(Thiirmer et al., 2020). Impulse control, another dimension
of self-regulation, is critical in reducing automatic behaviors
driven by external stimuli, as failures in self-regulation often
occur when self-control resources are depleted (Gnanaprakash,
2013). In addition, motivation interacts with self-regulation
by influencing the selection and implementation of self-
regulation strategies. Research suggests that self-motivational
and emotion-regulation strategies can enhance volitional
control, thereby improving behavioral outcomes (Forstmeier
and Rueddel, 2007). Self-regulated learning involves
reflection, goal setting, and self-monitoring, which enhance
students’ ability to manage their learning (Clayton Bernard
and Kermarrec, 2022). In addition, self-regulation includes
regulating emotions, motivation, and cognitive control,
which enables students to persist in complex learning tasks.
Understanding these interrelated dimensions provides insight
into how individuals can enhance their self-regulatory capacity
to achieve long-term success.

Student’s Perception of Chemistry and Academic
Achievement

Perception is related to the five senses because it occurs after
the object sees, hears, or feels something and organizes and
interprets it. In addition, this process occurs in how students
view learning in class to achieve achievement (Ansow et
al., 2022). Perception is the ability to be aware of things,
understand and analyze the surrounding environment, and
categorize various types of information (Altundag et al., 2022).
To form a meaningful world perspective, perception must be
understood as a job that involves focusing on sensory input and
analyzing and interpreting it (Mannopovna, 2019).

In many countries, most students leave chemistry courses
in high school and college due to the general opinion that
the subject is challenging to understand and teach (Rosly et
al., 2021). Many students still view chemistry as an abstract
and difficult topic with no relevance to real life, even though
it directly relates to it (Karsli Baydere, 2021). Students
have difficulty understanding complex chemistry concepts,
especially in organic chemistry and thermodynamics, which
require a lot of visualization and symbolic representation
(Oladejo et al., 2023). In addition, complex organic chemistry
reaction mechanisms lead to student frustration and isolation
(Salame and Khalil, 2023). Furthermore, Crossdale et al.
(2022) found that female students are less likely to continue
studying chemistry in high school because they experience
difficulties and are not confident in their abilities in the field.

Learning chemistry should make wunderstanding the
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chemical processes that occur in nature and the environment
easier. Students argue that they should be able to apply
the chemical information they gain in class to solve the
difficulties they face in real life (Habibi et al., 2022; van
Vorst and Aydogmus, 2021). To overcome students’ lack
of interest in chemistry, self-regulation and academic
resilience can be effective strategies to increase engagement
and understanding. Studies show that resilience, self-
regulation, and a supportive learning environment improve
students’ academic performance. This helps them to deal
with difficult chemical concepts (Machmud and Ramadhan,
2022). Self-regulation skills directly influence students’
mathematics, chemistry, and physics performance. This
suggests incorporating self-regulation strategies into the
curriculum can increase students’ interest and success in
chemistry and physics lessons (Sultanova et al., 2024).

Chemistry students’ perceptions are closely related to
the dimensions of learning materials, learning attitudes, and
learning concepts because these elements collectively shape
their educational experience. These dimensions were chosen
because they represent important aspects of the learning process
that significantly influence chemistry students’ engagement
and learning outcomes (Masbukhin et al., 2023). For example,
how students viewed online chemistry learning during the
COVID-19 pandemic revealed that, although some found
it easy and flexible, many found it poor due to uninteresting
content and lack of readiness to participate online. This
suggests that well-designed learning materials and positive

Figure 1: Research Framework

METHODS

Sample

The sample consisted of 791 high school students from 14
schools in Pekanbaru and its surrounding areas, Indonesia. For
this study, a cluster random sampling technique was used to
collect samples aged 15-17 years. There were 516 (65.23%)
female students and 275 (34.77%) male students. This cross-
sectional study involved high school students. The researcher
was granted permission by the Provincial Education Office to
conduct the study in 14 schools. Students from public schools
majoring in science from grades one to three were the selected
subjects. Before taking part in the study, students were given
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learning attitudes are essential when learning online (Dewi et
al., 2023). Incorporating ICT in chemistry education improves
students’ perceptions, making learning materials more
interactive and accessible (Hairida et al., 2023). In addition,
students introduced to the concept of “Green Chemistry”
showed a deeper understanding and appreciation of sustainable
practices, indicating how important this concept is in chemistry
learning (Jusniar et al., 2023). These aspects cover a wide
range of aspects that influence students’ understanding and
engagement with chemistry lessons, making them important
for improving their understanding of chemistry learning.

Current Study

This study uses the Structural Equation Modeling (SEM)
method, which is novel compared to commonly used
approaches like ANOVA and simple linear regression in earlier
research (Ghozali, 2011). This study attempts to provide greater
insight into the factors that influence student accomplishment
by utilizing SEM and synthesizing findings from prior studies.
In essence, research focuses on statistics as a whole, which
encompasses theories, procedures, and the analysis of statistical
findings. This study investigated the following hypotheses.
H,: Academic achievement is significantly impacted by
the academic resilience of learning chemistry.

H,: Academic achievement is significantly impacted by
the self-regulation of chemistry learning.

H,: Academic achievement is significantly impacted by
students’ perceptions of their chemistry learning.

informed consent explaining the purpose and benefits of
the study. They were also allowed to refuse or leave the study
at any time. Student data was kept confidential and was used
only for academic purposes by research ethics standards.
Furthermore, the researcher sent a link to the questionnaire to
the WhatsApp class to collect student responses.

Research Instrument

The items in the questionnaire come from previously published
works, which are used as references in this study. The researcher
synthesized the questionnaire items, namely academic resilience,
which has been adopted by (Ramirez-Granizo et al., 2020; Idris et
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al., 2019; Cassidy, 2016), then self-regulation assessment adapted
by (Jakesova et al., 2016; Lehmann et al., 2014; Toering et al.,
2012), and student perceptions adapted by (Agung et al., 2022;
Ansow et al., 2022; Ngugi et al., 2020). The questionnaire was
compiled based on several previously identified sub-dimensions.
Academic resilience consists of spirituality, emotional regulation,
and self-reflection. Self-regulation consists of self-planning,
motivation, and impulse control, and student perception consists
of learning materials, learning attitudes, and learning concepts.
The interval from 1 (strongly disagree) to 5 (strongly agree) is
used in this study as a Likert scale.

The procedure for working on the questionnaire is in section
a (name, gender, school, and likes/dislikes of chemistry subjects)

when respondents fill in the Google Form as their identity. In section
B (11 items on cognitive achievement, 11 items in the statement
section regarding academic resilience to chemistry learning, 11
items in the section on self-regulation regarding chemistry learning,
and 11 items in the section on student perceptions of chemistry
learning). The Cronbach’s Alpha statistical technique is widely
used to assess the reliability or internal consistency of research
instruments such as questionnaires, tests, or surveys. This method
determines how well a set of items can measure a unidimensional
construct by looking at how correlated they are with each other
(Tavakol and Dennick, 2011). The instrument has satisfactory
internal consistency if the Cronbach’s Alpha score exceeds 0.6
(Hair et al., 2019). Details can be seen in the following Table 1.

Internal reliability

Variable /dimension Code Items Cronbach Alpha
Academic resilience 0.788
Spirituality RA49 | believe I will perform well and become successful if | surrender myself to 0.757

the Lord.
RA50 | pray before and after studying chemistry 0.763
RA53 | reject an invitation to see my friend to skip a chemistry lesson 0.765
RA54 I am choosing to do positive things like exercise, playing music, reading 0.771
books, and drawing when | get a mark less in chemistry Good. )
RA57 | tend to panic when there are lots of urgent tasks in chemistry 0.765
RASS | finished in a way Alone exam chemistry although | did not understand 0.778
about lesson.
Emotional control RA51 | surrender just to get low value without praying to God for help 0.776
RAS55 | prefer to the canteen instead of attending chemistry lessons in class. 0.767
RA60 | see a friend’s answer when it’s difficult to complete the chemistry exam. 0.787
Self-reflection RA52 | do not give thanks to God when | get high value 0.769
RA56 | was confused when my grades were bad and preferred to stay in my room. 0.791
Self-regulation 0.784
Self-planning RD37 | remember arld col!ect all information related to chemistry through book 0.764
reading and discussion class
RD38 | am learning chemistry repeatedly before the teacher teaches in class 0.762
RDA1 | Ilke.chemlstry Because arouse curiosity for | although That difficult For 0.765
studied.
RDA2 | think that important To learn material chemistry Because will be beneficial 0.747
later day.
RDA5 | ask for help from Friends only when | feel difficulty in doing a task or when 0.770
| find understanding material chemistry difficult. )
RD46 | ask for help from the teacher when difficult to question chemistry. 0.757
Academic motivation RD43 | am certain that the material chemistry that | learn will be useful for me. 0.764
RD47 | went out of class while studying chemistry 0.774
Impulse control RD39 | have a hard time making plans to Study chemistry. 0.780
RD44 | surrender to ethics and face material difficult chemistry 0.771
RD48 | am embarrassed to ask the teacher when difficult question 0.789
Student’s perception 0.854
Learning materials PSB73 | understand material chemistry with Good when he learns interesting 0.839
PSB74 | am interested in studying chemistry when the teacher uses various 0.834
methods
PSB78 Studying chemistry gives benefits in life on | daily 0.837
PSB82 Studying chemistry That pleasant when We understand the material studied 0.837
Learning attitude PSB75 | am more interested in the lessons other than lesson chemistry 0.850
PSB76 | am not interested in studying chemistry If only listening to the teacher’s 0.846
lecture
PSB79 | feel I|'ke | don’t understand chemistry very well. because the material is 0.846
complicated to learn
PSB80 Learning chemistry is not enough beneficial for | 0.850
PSB83 Studying chemistry is boring and makes me sleepy 0.843
Learning concept PSB77 | oﬁep read che‘mlstry teaching materials to increase my understanding of 0.843
chemical materials |
PSB81 My chemistry learning results improved because | Study with truly 0.836
Table 1: Research instrument
ERIES Journal Electronic ISSN  Printed ISSN I 133
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Data Analysis

The research model was tested using structural equation
modeling in the IBM-SPSS AMOS 23.0 software. In
the beginning, Confirmatory Factor Analysis (CFA) was
utilized as construct confirmation (Khine et al., 2013). CFA
assesses each construct measurement model based on four
criteria: Construct Validity, Convergence Validity, Discriminant
Validity, and Composite Reliability (CR).

Reliability and Validity of the Study

The measuring model’s applicability was confirmed using
Construct Validity, Convergent Validity CR, and Discriminant
Validity. Convergent Validity of a construct is determined
by calculating its Average Variance Extracted (AVE), which
must be at least 0.5. However, if the CR is greater than 0.6
and the AVE is less than 0.5, the construct’s convergent
validity is still sufficient (Fornell and Larcker, 1981). The
measuring model for a construct needs to satisfy CR standards
regarding dependability requirements. According to Aimran
et al. (2017), a minimum CR value of 0.60 is advised. The
modification index shows that a construct’s measurement

model lacks superfluous components. When the measurement
model lacks superfluous components, discriminant validity
is attained. Construct Validity is confirmed using many
computed Fitness Indices, such as Absolute Fit, Incremental
Fit, and Parsimonious Fit. When one fitness index per
category hits the target value, construct validity is established
(Ahmad et al., 2016).

RESULTS

Description of analysis

The results show that the average cognitive achievement of
students (M = 63.48, SD = 31.805) in the chemistry test was
34.77% male students and 65.23% female students. As can be
shown in Table 2, the average student perception (M = 3.27,
SD=0.97), self-regulation (M =3.41,SD=0.91), and academic
resilience (M = 3.50, SD = 0.97) in chemistry learning were
recorded. Although in the same category, the average value of
students’ academic resilience towards chemistry was higher
than that of self-regulation and students’ perceptions towards
the subject. This is shown in detail in Table 2 below.

Construct Mean (M) Standard Deviation (SD)
Academic resilience 3.50 0.97
Spirituality 3.35 0.92
Emotion control 3.53 0.95
Self-reflection 3.63 1.04
Self-regulation 3.41 0.91
Self-planning 3.25 0.83
Academic motivation 3.71 1.05
Impulse control 3.26 0.85
Student’s perception 3.27 0.97
Learning materials 3.36 1.06
Learning attitude 3.17 0.87
Student learning concept 3.27 0.98

Table 2: Grade of Academic resilience, Self-regulation, and Students’ perceptions of chemistry

Construct Validity Evaluation

Questionnaire on Academic Resilience

The 11-item academic resilience questionnaire is divided
into three sub-dimensions: spirituality, emotional regulation,
and self-reflection. The scale’s final validity-reliability
study involved 200 students, and the results showed that
the overall Cronbach alpha reliability coefficient was 0.813,
with the subscales of spirituality, emotional regulation, and
self-reflection having the highest respective Cronbach alpha
reliability coefficients of 0.796, 0.656, and 0.518. Chi-
square criteria (y*/df < 5, perfect fit; Hooper et al., 2008;
Kline, 2016) and other goodness-of-fit indices (Goodness of
Fit Index > 0.90, acceptable; Tabachnick and Fidell, 2007),
Comparative Fit Index (CFI > 0.90, acceptable; Hooper et
al. 2008), and Root Mean Square Error of Approximation
(RMSEA < 0.08, good; Hooper et al., 2008) can be used to
assess the model’s accuracy. Additionally, CFA results were
confirmed for the academic resilience questionnaire, which
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has a three-factor scale structure. The results demonstrate
appropriateness and reliability: y?/df = 1.812, GFI = 0.934,
CFI1=0.950,and RMSEA =0.064. Figure 1 below illustrates
it in further detail.

Questionnaire on Self-Regulation

The 11-item self-regulation questionnaire is divided into
three sub-dimensions: academic motivation, impulsive
control, and self-planning. The Cronbach alpha reliability
coefficient for each subscale was determined to be 0.876
(self-planning), 0.487 (academic motivation), and 0.674
(impulse control) in the scale’s final validity-reliability
study, which involved 200 students. The overall Cronbach
alpha reliability coefficient was 0.816. The self-regulation
questionnaire, which has a three-factor scale structure,
yielded verified CFA results. Suitability and reliability are
demonstrated by the values of y?/df = 2.087, GFI = 0.936,
CFI1=0.954, and RMSEA = 0.074. Figure 2 below illustrates
it in further detail.
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Figure 2: CFA for Academic Resilience

Figure 3: CFA for Self-Regulation

Questionnaire on Students’ Perception

The 1l-item student perception questionnaire is divided
into three sub-dimensions: learning concepts, learning
attitudes, and learning content. The Cronbach alpha
reliability coefficient for each subscale was determined to
be 0.847 (learning material), 0.789 (learning attitude), and
0.723 (learning concept) in the final validity-reliability

ERIES Journal
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study of the scale, which involved 200 students. The overall
Cronbach alpha reliability coefficient was 0.859. The student
perception questionnaire, which had a three-factor scale
structure, yielded wvalidated CFA results. Suitability
and reliability are indicated by the obtained values of
x*/df=1.796, GFI =0.940, CF1=0.967, and RMSEA = 0.063.
Figure 3 below shows it in further depth.
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Figure 4: CFA Students Perception

Figure 5: the CFA results are pooled, and the output that displays every fitness index attained
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Convergent Validity and Composite Reliability
Evaluation

Table 3 indicates that students’ perceptions of chemistry,
academic resilience, and self-regulation have AVE scores of
0.84, 0.86, and 0.88, respectively (with a minimum value of
0.5), indicating that the assessment of convergent validity

was effective (Ahmad et al., 2016). In the meantime, students’
views of chemistry, academic resilience, and self-regulation
all had CR values of 0.89, 0.91, and 0.94, respectively (with
at least 0.6 as the minimum value) (Ahmad et al., 2016). The
CR value for this variable is known to show that CR has been
attained.

Construct Factor loading CR AVE
Academic resilience 6.59 0.89 0.84
Spirituality 3.67 0.90 0.97
Emotion control 1.8 0.89 0.94
Self-reflection 1.12 0.85 0.87
Self-regulation 6.77 0.91 0.86
Self-planning 3.79 0.93 0.98
Academic motivation 1.37 0.90 0.93
Impulse control 1.61 0.89 0.93
Student’s perception 7.81 0.94 0.88
Learning materials 3.09 0.95 0.98
Learning attitude 3.29 0.93 0.98
Learning concept 1.43 0.94 0.96

Table 3: Presents composite reliability (CR) and average variance extracted (AVE) values

Evaluation of the Discriminant Validity of
Constructs and Normality

The discriminant validity results are shown in Table 4.
Discriminant validity was employed to gauge how distinct
a construct is from other constructs, according to (Hair et
al., 2010). Table 4 results indicate that every construct in
the study met the criteria for discriminant validity. According
to Mohamad et al. (2016) Malaysia using self-administered

questionnaires among Malay youths. A total of 431 youths
were involved in this study, comprising 204 males and 227
females. Structural Equation Modelling (SEM, there are
greater values for the square root of the average variance
derived from each construct (diagonal values in bold) than
for the correlations between each construct. If there are no
redundant construct problems, a correlation of less than 0.85
is valid (Awang et al., 2015).

Variable Academic resilience Self-regulation Student’s perception
Academic resilience 0.84
Self-regulation -0.02 0.86
Student’s perception 0.31 -0.01 0.88

Table 4: A summary of each construct’s discriminant validity index

The data was examined for normalcy using the skewness and
kurtosis criteria for normality testing. To show that the data is
regularly distributed, the skewness score should be between
-3.0 and 3.0 (Kline, 2016). Furthermore, to presume that
multivariate normality is attained, the multivariate kurtosis
value must be less than 50.0 (Mohamad et al., 2016). All of
the variables’ skewness values fall within the permitted range.
Consequently, the data is considered normal.

Testing the Hypothesis

The regression coefficients between the constructs and
the outcomes indicated in Tables 5 and 6 are depicted in Figure
4. The outcomes suggest a substantial correlation (P < 0.05)
between students’ academic achievement in chemistry and their
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academic resistance towards the subject. Students’ academic
progress in learning chemistry is, therefore, influenced
by their academic resilience towards the subject, which is
comprised of the sub-dimensions of spirituality, emotional
regulation, and self-reflection. In addition, the study’s findings
demonstrate that chemistry students’ academic success in
the subject is significantly influenced by their ability to self-
regulate, which encompasses motivation, impulse control,
and self-planning (P < 0.05). Lastly, the findings indicate
no significant relationship between student perceptions
of the learning materials, learning attitudes, and learning
concepts and academic achievement in chemistry (P > 0.05).
Consequently, one hypothesis is not statistically supported at
the 5% significance level, whereas two are.
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Figure 5: Study constructs’ standardized regression path coefficients

Regression Path Estimate S.E C.R P Result
Academic achievement <--- Academic resilience (H,) -5.40 2.26 -2.39 0.02 Significant
Academic achievement <--- Self-regulation (H,) 8.83 3.86 2.29 0.02 Significant
Academic achievement <--- Student’s perception (H,) -1.84 1.56 -1.17 0.24 No Significant

Table 5: the correlation coefficient of the regression path between the construct and its importance

Hypothesis statement Result on hypothesis

H,: Academic achievement is significantly impacted by the academic resilience of learning chemistry. Supported
H,: Academic achievement is significantly impacted by the self-regulation of chemistry learning. Supported
H,: Academic achievement is significantly impacted by students’ perceptions of their chemistry No Supported

learning

Table 6: the testing of hypotheses
DISCUSSION AND CONCLUSION

This study examined the impact of academic resilience, self-
regulation, and student perception on high school students’
cognitive achievement in chemistry. The findings of our study
showed that the average cognitive achievement of students in
chemistry was 63.48, which is considered moderate. Studies
have reported similar moderate achievement in chemistry,
suggesting that instructional strategies play an important role
in shaping students’ cognitive outcomes (Nwafor et al., 2024).
Furthermore, studies have shown that cognitive factors such
as prior knowledge, reasoning ability, and memory capacity
significantly influence chemistry achievement, with students
at higher cognitive operational levels performing better in
conceptual and computational tasks (Oloyede, 2012; Van
Hootegem et al., 2023). These findings emphasize the need
for innovative instructional approaches, such as inquiry-based
strategies or cognitive modeling, to enhance students’ reasoning
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abilities and improve their overall cognitive performance in
chemistry (Aziz and Ahmed, 2018). Therefore, while moderate
achievement levels reflect a basic understanding of chemical
concepts, they also highlight the need for targeted interventions
to foster higher-order cognitive skills and improve learning
outcomes.

In addition, academic resilience, self-regulation, and students’
perceptions of chemistry were all at a moderate level on
average. Judging from the average value, academic resilience
scored higher than self-regulation or students’ perceptions.
Spirituality can act as a buffer and help people cope with difficult
situations. People who believe in themselves often have strong
coping mechanisms to handle stress better (Imron et al., 2023).
Emotional regulation is also important to academic resilience,
helping them manage stress (Chye et al., 2024). Self-reflection
also helps resilience because it allows students to assess their
learning experiences, identify their strengths, and create
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strategies for improvement (Phan et al., 2021). Self-regulation
relies more on individual cognitive control and discipline,
which may not always be enough to overcome academic
difficulties. This contrasts with academic resilience, which
is influenced by deep personal and external support systems
(de la Fuente et al., 2018). In addition, students’ perceptions
of chemistry lessons are often influenced by things that come
from outside, such as teaching styles and assessment methods.
This can lead to lower overall self-assessments than resilience
(Biswas and Bhowmick, 2024).

The first hypothesis (H,) suggests that students’ academic
resilience in chemistry significantly affects their academic
achievement in chemistry exams, even though the correlation
is negative. In this context, a negative correlation means
that the higher students’ academic resilience in chemistry,
the lower their academic achievement in chemistry exams, or
vice versa. This suggests that high levels of negative academic
resilience in this study may lead to low academic achievement.
Nakhostin-Khayyat et al. (2024) examined the connection
between self-regulation, cognitive flexibility, and resilience.
They discovered that resilience promotes emotional health but
does not always lead to improved cognitive performance. In
addition, the study found that although resilience can reduce
the impact of socioeconomic disadvantage, it does not always
result in increased high cognitive scores (Rakesh et al., 2024).
In contrast to the results of the study, it was found that there
is a relationship between student achievement and academic
resilience, and this relationship is positive (Amzil, 2022;
Almulla, 2024). Strong interpersonal and social affective skills
are associated with academic resilience (Hwang and Shin,
2018). On the other hand, the self-reflection dimension has
the greatest influence on academic resilience, indicating how
important self-reflection is to students’ ability to overcome
academic challenges. Students who actively engage in self-
reflection develop better learning strategies and adaptability,
which enhances academic resilience and well-being (Hammad
Al-Rashidi and Aberash, 2024) both self-evaluation (SE).

The second hypothesis (H2) posits that students’ self-
regulation considerably impacts their cognitive achievement on
chemistry tests. In line with that, self-regulation positively and
significantly correlates with cognitive achievement (Yasmintya
et al., 2024). Students who use self-regulation strategies often
succeed in future planning and self-efficacy because it allows
them to manage their emotions and have better educational
performance (Sahranavard et al., 2018). Research shows
that self-regulation strongly predicts academic achievement
(Hindradjat et al., 2022). Self-regulated learning can explain
26.7% of the variation in learning achievement (Syahniar,
2018). The same thing is stated by Kashif and Shahid (2021),
namely that self-regulation significantly influences academic
success. Higher academic achievement is shown by students
who show high levels of self-regulation. In addition, it offers
evidence of the moderating role of academic achievement
in the relationship between academic achievement and self-
regulated learning (Xiao et al., 2019). The findings show
a statistically significant positive correlation between academic
achievement and SRL. Thus, academic achievement increases
with increasing levels of SRL, while academic achievement
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decreases with decreasing levels of SRL (Rosario et al., 2008).
Students who have self-regulation are responsible for their
actions and can exercise self-control and self-improvement
(Sumarni et al., 2020).

Motivation drives students to maintain learning efforts and
engage in goal-directed behaviors. Therefore, the motivational
dimension has the greatest influence on self-regulation.
More motivated students show better self-regulation skills,
especially in psychology classes emphasizing self-directed
learning and critical thinking (Avecilla et al., 2023). In
addition, the effect of self-regulation in virtual reality learning
was investigated, and it was found that motivation plays
a significant role in determining how effectively students
manage their learning strategies and stay engaged in complex
tasks (Sindu and Kertiasih, 2024). Furthermore, Martha et al.
(2023) online learning has become commonplace in higher
education. Various factors influence the success of online
learning. Factors such as low self-regulation and co-regulation
of learning skills can affect student engagement and motivation
in online learning activities. Therefore, it is essential to provide
external support in the online learning process. Pedagogical
agents are one solution to increasing self-regulation and co-
regulation learning in online learning environments. This study
aims to determine the effect of integrating metacognitive and
motivation scaffolding support provided through pedagogical
agents on self-regulation and co-regulation learning skills. This
study uses a mixed-method explanatory sequential approach.
A quasi-experimental method of the nonequivalent type
(pretest and posttest showed that incorporating metacognitive
and motivational-based scaffolding into an online learning
environment significantly improved students’ self-regulation
ability. It also strengthened the relationship between motivation
and self-regulated learning.

According to the third hypothesis (H3) findings, students’
perceptions of chemistry have an insignificant negative effect
on academic achievement in studying chemistry. Based on
identical research findings, Ahmad et al. (2017) concluded that
there was no significant difference between the perspectives
of male and female students regarding the teaching and
learning process. Similar research by Dewi et al. (2023)
found that students’ perceptions of the use of online chemistry
learning were negative. A person will be inspired to perform
better in a subject if they understand it well. Perception is
the capacity to perceive, feel, analyze, and evaluate one’s
surroundings. In addition to perception, various elements can
affect academic achievement because they are components of
learning activities. The element of learning interest can impact
academic achievement because motivated students perform
better academically (Salifu and Bakari, 2022).

All predictor variables studied in this review can have positive
and negative effects, both directly and indirectly, on students’
academic achievement. In this study, academic resilience
significantly negatively influenced academic achievement
and significantly positively influenced self-regulation.
Finally, students’ positive and negative perceptions did not
affect their academic achievement. This suggests that poor
academic achievement may arise from high levels of negative
academic resilience in their studies. In contrast, strong
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academic achievement may arise from high levels of positive
self-regulation in their studies. Finally, students’ negative
but negligible perceptions were insignificant to good or low
academic achievement. Therefore, these percentages imply
that more factors influence students’ academic achievement in
chemistry. Therefore, it is highly recommended that this issue
be investigated further by considering additional factors.

Limitations and Implications

There are various limitations to this study. Firstly, this survey
only included 14 public schools; it did not include all Indonesian
schools. Second, because of the study’s cross-sectional
design, no causal relationship between students’ perception
of chemistry learning and academic achievement can be
established; only associations can be detected. The results
revealed no substantial relationship between students’
perception of chemistry learning and cognitive achievement.
This shows that students’ perception of learning chemistry

may be more concerned with comprehending, assessing, and
evaluating the subject matter than directly influencing their
achievement.

Other elements, such as self-regulation and academic
resilience, are likely to impact cognitive achievement. Future
research should investigate these elements and their possible
influence on students’ cognitive achievement. Longitudinal or
experimental research may also provide more information on
the causal mechanisms that underpin these relationships.

This variable and others identical to it can be used to test
alternative models in future research. Additionally, while
this study only employs a quantitative methodology,
more qualitative approaches should be added to broaden
the conversation. Therefore, limitations in this study may limit
the generalizability of our findings, making the results less
applicable to a wider audience. However, this issue can be
addressed by repeating this study in the future, perhaps with
improvements to address these limitations.
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APPENDIX

APPENDIX 1: REPLY DOCUMENT

Reviewer Author Revision

Introduction/  The authors should focus exclusively on explaining academic resilience and
Theoretical exclude from this paragraph the discussion on the general concept. Also, they ~ * The authqr has adde-d
Framework affirm that there is no background on resilience in chemistry, yet they also an  explanation of  academic
state that a plethora of studies has focused on resilience in other subjects. resilience in  chemistry, self-
As a consequence, the authors should present at least some of the said regulation in chemistry.
papers: what did other authors find in their studies in other subjects? What e Then the author has added
were the major conclusions from said works? A similar approach should be an explanation of the dimensions
taken for the other variables (predictors) in the model, with a higher focus related to the variables of
on their direct relationship with the academic/educational environment and . - L .
. . ) - ) academic resilience (spirituality,
more details regarding previous studies. Hence, | would suggest removing emotional resulation and self
the general explanations (definitions, meaning of the studied variables in : & .
the overall life) and only providing information directly related to the study. reﬂecjnon), _ self-regulation  (self-
An additional suggestion after reviewing the results section: the authors planning, impulse control and
should put their efforts into presenting the theory and previous research motivation) and the perception
on the sub-dimensions of each studied variable: so, not only presenting of chemistry students (learning
the overall relationship academic achievement-resilience, academic materials, learning attitudes and
achievement-self-regulation, etc., but also explaining and presenting previous learning concepts).
work on impulse control, self-planning,... spirituality, emotion control,...etc. e Furthermore, the author adds
The reader needs to understand what the theoretical background is that . .
) - . - . the relationship between these
shows that these dimensions belong to their corresponding latent variable. dimensions to each variable and
This way, it is then easy to navigate through the results. ) )
why choose these dimensions.
Methods Please provide descriptive information on the sample in “sample” section

rather than in results, since it helps understanding the segment of population
considered in the study. In the results section, you should only include

the results that directly respond to your hypotheses. How were schools

and students recruited? Which sampling technique was used? Were there
exclusion/inclusion criteria? Is the study supported by ethical approval?
Please provide information in the sample section.

Regarding the instrument, | believe the study would benefit from providing
more (and better) information: for example, from the current text

| understand that Part A proposes items related to the predictors (resilience,
perceptions, etc.) and the outcome variable (achievement), with 11 items
per each. Where do these items come from? How were they selected? From
previous published works? To add to confusion, it seems that part c also
includes questionnaires on the same variables — why taking data on the same
variables twice? Also, if the questionnaires used were adjusted from previous
works (as it is suggested), what kind of adaptation has been done? Were
they translated into the students’ language? Regarding part B, what is

the purpose of questions on structure-related chemistry? Which variable/s is
this questionnaire measuring? (also considering that all variables in the study
seem to be already assessed in parts a and c). Please be as specific as you
can, since this is an essential part of your study if you wish to demonstrate
that your results are valid and sound — and also for repeatability purposes.
Moreover, since the questionnaires present structures with sub-dimensions
(as presented in the results section, for example, academic resilience is
composed by spirituality, emotional control, etc.), the authors should also
explain how the structure of the questionnaire is (for instance, items per sub-
dimension? Sample question/s?).

Beyond the needed information | mentioned above, a table clearly
summarizing the questionnaire would be helpful. The table is just

a suggestion, and the authors can add it or not, but the above-mentioned
extra information must be added.

A limitation to be considered is that, since the study is cross-sectional,

the cause-effect relationship between predictors and outcome variable
cannot be confirmed — only pure association. This is quite a common
approach in research with SEM or mediation analysis, nonetheless,

the authors should still point it out.

The author has changed
the position of the research results
to the research sample and added
some additional information
so that readers can understand
the purpose of this research.

Improvements have been made to
the instrument so that readers can
understand this research well

input from
regarding making
the instrument table more detailed

| have also added
reviewers

and structured

| have made improvements to
the limitations of this research
according to the
instructions

reviewer’s
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Reviewer Author Revision

Overall
Aspects

The authors should review and adjust the format of the paper based on
general formatting rules (for instance, when authors are cited directly in

the text, the brackets are not needed) and based on the journal’s guidelines.
Also, it is uncommon to use sentences such as “the author has found/the
author has come across.../we have done this or that” etc. Scientific papers
do not use this language, but they keep an “external view”. For example, if
the author has not found any literature background on a topic, they should
say (example from the resilience section) “despite a plethora of studies have
focused on resilience in education, there exists a literature gap in the area of
chemistry”. This is just an example, the authors are free to make changes as
they consider fitting, however, they need to review this aspect somehow in
order to increase the “scientific shape” of the paper

Additionally, | recommend that the authors revise the use of English
throughout the paper — in some sections, such as, at the beginning of
“Theoretical Framework”, some sentences are hard to follow, limiting

the fluidity of the reading and its understanding

The author has revised and
adjusted the format and writing
style of the paper to align with
general
and journal guidelines. Here is

academic  standards
a description of what this means:

The author has
the scientific writing style according

revised

to the reviewer’s suggestions.
Clarity and Readability: the author
has revised the initial section of
the Theoretical Framework) to
make it look better

The author has revised the English
to improve readability and can be
understood well
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