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ABSTRACT :

This study examines the factors contributing to chemistry learning anxiety among higher secondary students in West Bengal, focusing on both academic and
personal influences. Through document analysis and a comprehensive review of past literature, the research identifies key academic factors, such as curriculum
complexity, traditional teaching methods, and high-stakes assessments, as significant contributors to student anxiety. Personal factors, including self-efficacy, prior
academic experiences, psychological traits, parental expectations, and peer relationships, also play a critical role. The study highlighted significant gaps in research
specific to the West Bengal context and proposes targeted intervention strategies, such as interactive teaching methods and supportive classroom environments, to
mitigate anxiety and enhance student-learning outcomes.
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Introduction :

In the teaching-learning process, the development of the students' affective characteristics is as important as the development of their cognitive
characteristics (Duit, 1991; Turner & Lindsay, 2003). Existing literature emphasizes that the development of cognitive characteristics is at the forefront
of the science learning process while affective characteristics are overlooked (Demirbas & Yagbasan, 2004; Duit, 1991; Turner & Lindsay, 2003).
However, the objective of science course is that students acquire both cognitive characteristics such as understanding basic science concepts, scientific
skills, problem-solving, and affective characteristics such as attitude, motivation and self-efficacy (Ministry of National Education [MoNE], 2018).
Therefore, affective characteristics and cognitive characteristics need to be taken into account for better science education. This study investigates the
correlation among the following three variables, i.e., anxiety, motivation, achievement. One of the affective characteristics that affect the science learning
process is anxiety. Anxiety can be defined as the state of unrest felt by the individual in the face of a threatening situation. This situation causes emotional
and physiological arousals in individuals (Hodgin, 2014). This anxiety, characterized by feelings of fear, nervousness, or apprehension related to
chemistry, can impede students' ability to learn effectively and perform well in their studies. The growing recognition of this issue underscores the need
for a comprehensive investigation into the various factors contributing to this phenomenon.

Research has consistently shown that anxiety in academic settings can have detrimental effects on students' learning outcomes. According to Pintrich and
Schunk (2002), anxiety can disrupt cognitive processes essential for learning, including memory and problem-solving skills. In the context of chemistry,
a subject known for its complex concepts and problem-solving requirements, the impact of anxiety particularly pronounced (Hembree, 1990). Students
with high levels of anxiety may struggle with understanding chemical principles, conducting experiments, and applying theoretical knowledge to practical
scenarios.

The educational environment in West Bengal presents unique challenges and opportunities that influence chemistry-learning anxiety. Factors such as
teaching methods, curriculum design, and assessment practices play a crucial role in shaping students' experiences and their emotional responses to the
subject (Schunk, 2008). For instance, a study by Sharma and Yadav (2015) highlights the impact of pedagogical strategies and teacher support on students'
anxiety levels. Inadequate teaching resources and outdated curriculum materials can exacerbate students' feelings of inadequacy and stress.
Additionally, personal factors such as students' self-efficacy, prior knowledge, and parental support significantly contribute to their anxiety levels.
Bandura (1997) emphasizes the role of self-efficacy in determining students' confidence and their ability to cope with academic challenges. Students with
lower self-efficacy may be more prone to experiencing anxiety, particularly in subjects perceived as challenging like chemistry. Moreover, parental
attitudes and involvement found to influence students' academic emotions and performance (Eccles & Wigfield, 2002).

This study aims to explore the multifaceted nature of chemistry learning anxiety among higher secondary students in West Bengal by examining the
interplay of educational practices, personal factors, and environmental influences. Understanding these contributing factors will provide valuable insights
into designing effective interventions and support systems to mitigate anxiety and enhance students' learning experiences in chemistry.
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The Emergence of the Study :

The study of chemistry learning anxiety among higher secondary students in West Bengal emerges from a growing body of research indicating that
academic anxiety significantly impact students' performance and well-being. Chemistry, perceived as a challenging subject due to its abstract concepts
and complex problem-solving requirements, has been the focus of various studies examining the sources and effects of academic anxiety (Hembree,
1990). This study is particularly relevant in the context of West Bengal, where educational practices and student experiences may differ from other
regions. Recent research highlights the increasing recognition of the impact of academic anxiety on students' learning outcomes. Studies such as those by
Zeidner (1998) have established a clear link between anxiety and diminished academic performance, suggesting that anxiety impairs cognitive functions
necessary for effective learning. In the case of chemistry, which involves intricate theoretical concepts and experimental techniques, students' anxiety can
lead to a decrease in their ability to grasp and apply chemical knowledge (Hembree, 1990).

The emergence of this study driven by the need to address specific local factors influencing students' anxiety in West Bengal. According to Sharma and
Yadav (2015), regional educational practices, including teaching methods and curriculum design, play a crucial role in shaping students' academic
experiences and emotional responses. In West Bengal, where educational systems and resources can vary significantly between urban and rural areas,
understanding these regional differences is essential for developing targeted interventions. In West Bengal, the interplay of these personal and familial
factors with regional educational practices warrants further exploration to fully understand their impact on chemistry learning anxiety. The emergence of
this study is rooted in the recognition of the significant impact of academic anxiety on learning, particularly in the context of chemistry. By examining
the specific factors contributing to anxiety among higher secondary students in West Bengal, this research seeks to provide insights that can inform
effective interventions and improve educational outcomes.

The Research Questions

RQ:: What specific academic factors contribute to chemistry learning anxiety among higher secondary students in West Bengal?
RQ,: What personal factors are associated with increased chemistry learning anxiety among higher secondary students in West Bengal ?
RQs: What effective intervention strategies can help to reduce chemistry learning anxiety among higher secondary students in West Bengal?

The Objectives of the Study

O:: To identify key academic factors contributing to chemistry learning anxiety among the higher secondary students in West Bengal.
O,: To recognize key personal factors contributing to chemistry learning anxiety among the higher secondary students in West Bengal.
Os: To propose the intervention strategies to mitigate anxiety among the higher secondary students in West Bengal.

The Review of Related Literature

Hembree (1990) found that the intricate details of chemistry curricula often lead to feelings of being overwhelmed, which exacerbates students' anxiety.
Similarly, Mayer (2009) emphasizes that traditional lecture-based teaching methods, which lack interactive elements, fail to engage students effectively
and contribute to increased stress. Blumenfeld et al. (2006), who note that passive learning environments are less effective in reducing anxiety compared
to more dynamic, hands-on approaches, support this finding. Additionally, high-stakes assessments consistently linked to elevated anxiety levels, as
students perceive these exams as crucial to their academic success (Black & Wiliam, 1998).

On a personal level, research highlights the role of self-efficacy and previous academic experiences in shaping students' anxiety. Bandura (1997)
demonstrates that low self-efficacy is closely associated with higher levels of anxiety, as students who doubt their abilities are more likely to experience
stress. Alpert and Haber (1960) further show that students with a history of poor performance or negative experiences in science subjects often face
ongoing anxiety. Psychological traits, such as trait anxiety, also play a significant role, with students exhibiting high levels of general anxiety being more
susceptible to academic stress (Spielberger, 1983). Parental expectations and peer relationships have also been identified as critical factors, with high
parental pressure and negative peer interactions contributing to increased anxiety levels (Miller & Dearing, 1998; Juvonen, 2006). These insights from
past literature underscore the multifaceted nature of chemistry learning anxiety and highlight the need for targeted interventions.

Parental expectations and peer relationships also significantly impact students' anxiety levels. Miller and Dearing (1998) show that high parental
expectations can increase pressure on students, leading to higher levels of anxiety. Conversely, supportive parental involvement can help mitigate these
effects. Peer interactions also play a role; Juvonen (2006) found that negative peer relationships and feelings of social comparison contribute to increased
anxiety among students.

The Research Gap of the Study

Despite extensive research on the factors contributing to chemistry learning anxiety, there remains a significant research gap in understanding how specific
contextual factors within the West Bengal educational setting influence this anxiety. While previous studies have identified general academic and personal
factors affecting anxiety, there is limited research focused on the unique socio-cultural and educational dynamics of West Bengal, such as regional
teaching practices, local curriculum adaptations, and community expectations. Additionally, the interplay between these factors and students' anxiety in
this specific geographical and cultural context has not been thoroughly explored. Addressing this gap could provide a more nuanced understanding of
chemistry learning anxiety and lead to more targeted and culturally relevant interventions.
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The Methodology of the Study

Document analysis was utilized to systematically examine various sources of existing data, including academic records, curriculum documents, and
assessment reports, to understand the factors influencing chemistry learning anxiety. This approach enabled the identification of patterns and issues related
to the curriculum, teaching methods, and assessment practices. Additionally, an extensive review of past literature was conducted to contextualize the
findings within the broader academic discourse. This literature review encompassed studies on academic anxiety, teaching methodologies, curriculum
design, and personal factors affecting learning, providing a comprehensive framework for understanding the study's findings and their implications. By
integrating document analysis with insights from past research, the study was able to offer a nuanced analysis of the factors contributing to chemistry
learning anxiety and propose evidence-based recommendations for intervention.

The Analysis and Interpretations

Pertaining to Objective 1:

O:: To identify key academic factors contributing to chemistry learning anxiety among the higher secondary students in West Bengal.
Chemistry learning anxiety among higher secondary students in West Bengal can be influenced by several academic factors. Understanding these factors

in detail is crucial for developing effective strategies to mitigate anxiety and enhance students' learning experiences. The following are key academic
factors contributing to chemistry learning anxiety:

Curriculum Content

Assessment Practices

— Classroom Environment

Reaction Intermediates and Transition State

Figure 4.1: Showing the Academic Factors Contributing to Chemistry Learning Anxiety
Source: Made by Investigator

1. Teaching Methods

Instructional Style and Engagement: The method of instruction plays a significant role in shaping students' anxiety levels. Traditional lecture-based
approaches may contribute to anxiety if they are perceived as monotonous or disengaging. According to Sweller et al. (2011), methods that fail to actively
engage students and facilitate interactive learning can lead to increased anxiety. Conversely, inquiry-based or hands-on instructional methods, which
promote active learning and critical thinking, are associated with lower anxiety levels (Blumenfeld et al., 1991).

Clarity and Presentation of Material: The clarity with which material is presented is crucial. Complex or poorly explained concepts can overwhelm
students and heighten their anxiety (Mayer, 2009). A study by Hembree (1990) found that students are more likely to experience anxiety when they
struggle to understand the content, which is often the case in subjects requiring high cognitive load like chemistry.

2. Curriculum Content

Complexity and Depth of Material: The complexity and depth of the chemistry curriculum can significantly impact students' anxiety. High levels of
abstract thinking and the need for complex problem-solving can be intimidating for students. Research by Zeidner (1998) indicates that subjects perceived
as highly challenging or difficult can exacerbate anxiety. In chemistry, topics that require extensive memorization and understanding of intricate concepts
can contribute to increased anxiety.

Relevance and Applicability: Students' perception of the relevance and applicability of the curriculum content also affects their anxiety levels. If students
find the material disconnected from real-world applications or their personal interests, they may experience increased anxiety (Eccles & Wigfield, 2002).
A curriculum that fails to connect theoretical knowledge with practical applications can lead to a lack of motivation and heightened anxiety.
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3. Assessment Practices

Frequency and Type of Assessments: The frequency and type of assessments can influence students' anxiety. Frequent high-stakes testing, which
includes regular quizzes and major exams, can increase stress and anxiety levels (Hembree, 1990). The pressure to perform well in these assessments can
be overwhelming, especially if students feel inadequately prepared.

Feedback Quality and Timeliness: The quality and timeliness of feedback provided to students are crucial in managing anxiety. According to Black
and Wiliam (1998), timely and constructive feedback helps students understand their mistakes and improve their performance. Inadequate or delayed
feedback, on the other hand, can leave students feeling uncertain and anxious about their progress.

4. Classroom Environment

Physical Environment: The physical classroom environment, including factors such as classroom size, seating arrangements, and overall comfort, impact
students' anxiety levels. Crowded or uncomfortable classroom settings contribute to increased stress and distraction, affecting students' ability to focus
and learn effectively (Fisher et al., 2014).

Social Dynamics: Classroom social dynamics, including peer interactions and teacher-student relationships, play a significant role in students' anxiety.
Negative peer interactions or a lack of support from teachers exacerbate anxiety (Wentzel, 1997). A supportive and positive classroom atmosphere can
help alleviate anxiety and improve students' learning experiences.

5. Laboratorical Activities:

The lack of adequate laboratory resources, such as equipment, chemicals, and materials, hampers students' ability to fully engage with hands-on
experiments, which are vital for understanding complex concepts. This resource deficiency lead to increased anxiety, as students feel unprepared or
unable to meet practical learning objectives (Mahajan & Singh, 2017). Furthermore, outdated or insufficient laboratory facilities make it difficult to cover
the prescribed syllabus effectively, adding to students’ academic pressure. Teaching strategies also play a critical role in amplifying anxiety related to
laboratory activities. Instructors who focus on rote learning or fail to provide clear, step-by-step guidance during experiments contribute to student stress,
as learners struggle to comprehend the practical application of theoretical concepts. Additionally, the wideness of the syllabus exacerbates anxiety, as
students are required to complete a vast number of experiments within a limited time. This pressure creates a sense of being overwhelmed, as students
must quickly master complex experimental procedures while preparing for exams.

6. Reaction Intermediates and Transition State:

A lack of understanding of reaction mechanisms lead to various challenges in both academic and practical chemistry settings. Reaction mechanisms
describe the step-by-step process by which reactants are converted into products, detailing the movement of electrons, the formation and breaking of
bonds, and the transition states or intermediates involved. When the reaction mechanism is not well it severely limits the ability to predict, control, and
optimize chemical reactions. Understanding reaction mechanisms is essential for advancing both theoretical and practical aspects of chemistry.

Pertaining to Objective 2:

O,: To recognize key personal factors contributing to chemistry learning anxiety among the higher secondary students in West Bengal.
Personal factors play a crucial role in shaping students' anxiety towards learning chemistry. Understanding these factors helps identify the underlying
causes of anxiety and provides insights into potential interventions. The following are key personal factors associated with increased chemistry learning
anxiety among higher secondary students in West Bengal:

Parental Peer
Supportand 4 Relationsh
Expectations ips

Self- Academic

Efficacy Motivation

Figure 4.2: Showing the Personal Factors Contributing to Chemistry Learning Anxiety
Source: Made by Investigator

1. Self-Efficacy

Definition and Impact Self-efficacy refers to students' belief in their own abilities to succeed in specific tasks (Bandura, 1997). Low self-efficacy in
chemistry can contribute significantly to learning anxiety. Students who doubt their ability to understand and perform well in chemistry may experience
heightened anxiety and stress (Pajares, 1996). Research shows that students with low self-efficacy often avoid challenging tasks, leading to a cycle of
low achievement and increased anxiety (Zimmerman, 2000).

Relevant Studies A study by Chemers, Hu, and Garcia (2001) found that self-efficacy significantly impacts students' academic performance and anxiety
levels. Students with high self-efficacy are more likely to engage in positive coping strategies and experience lower levels of anxiety.

2. Previous Academic Experiences

Impact of Prior Experiences Students' previous experiences with chemistry and other academic subjects can influence their current anxiety levels.
Negative past experiences, such as poor performance or difficulty understanding previous content, can contribute to anxiety in learning new material
(Hembree, 1990). Students who have struggled with academic challenges in the past may carry over their anxieties to their current studies.
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Relevant Studies Research by Alpert and Haber (1960) highlighted that students' past failures in academic subjects contribute to heightened anxiety and
a lack of confidence in their abilities. This concept is further supported by the work of Meece, Wigfield, and Eccles (1998), who found that prior academic
difficulties can exacerbate anxiety in subsequent learning experiences.

3. Psychological Traits

Trait Anxiety Trait anxiety, a stable characteristic of individuals that predisposes them to experience anxiety in various situations, can affect students'
anxiety levels in chemistry. High levels of trait anxiety are associated with increased susceptibility to experiencing anxiety in academic settings
(Spielberger, 1983).

Relevant Studies A study by Zeidner (1998) found that individuals with high trait anxiety are more likely to experience heightened anxiety in academic
tasks, including learning complex subjects like chemistry. Trait anxiety can lead to excessive worry and fear of failure, impacting students' performance
and overall anxiety.

4. Parental Support and Expectations

Influence of Parental Involvement Parental support and expectations can significantly influence students' anxiety levels. High parental expectations
and pressure to perform well academically can increase students' anxiety, especially if they feel they are not meeting these expectations (Miller & Dearing,
1998).

Relevant Studies Research by Schiffrin et al. (2014) indicates that high levels of parental involvement and pressure can lead to increased anxiety among
students. Students who perceive their parents as overly demanding or critical may experience higher levels of stress and anxiety related to their academic
performance.

5. Peer Relationships

Social Comparison and Support Peer relationships, including social comparison and peer support, can impact students' anxiety levels. Students who
compare themselves unfavorably to their peers or experience negative social interactions may experience increased anxiety (Juvonen, 2006). Conversely,
positive peer support can help mitigate anxiety by providing encouragement and reducing feelings of isolation.

Relevant Studies Research by Laursen and Collins (2009) found that positive peer relationships and support are associated with lower levels of anxiety,
while negative peer interactions can exacerbate anxiety. Students who have supportive friends and peers are less likely to experience severe anxiety
related to academic challenges.

6. Academic Motivation

Types of Motivation Students' motivation towards learning chemistry, including intrinsic and extrinsic motivation, can influence their anxiety levels.
Intrinsic motivation, driven by personal interest and enjoyment in the subject, is associated with lower anxiety levels. In contrast, extrinsic motivation,
driven by external rewards or pressures, may lead to increased anxiety if students feel they are not meeting external expectations (Ryan & Deci, 2000).
Relevant Studies A study by Pintrich and De Groot (1990) found that intrinsic motivation is linked to more effective learning strategies and lower anxiety
levels. Students who are intrinsically motivated are more likely to approach learning challenges with a positive mind-set and reduced anxiety.

Pertaining to Objective 3:
Os: To propose the intervention strategies to mitigate anxiety among the higher secondary students in West Bengal.

Addressing chemistry-learning anxiety requires a multifaceted approach that includes both classroom-based and individual strategies. The following
intervention strategies have been shown to be effective in reducing anxiety and improving students' learning experiences:

/ Enhancing Teaching Methods \
Improving Curriculum Design
Providing Effective Assessment and Feedback
Offering Support Services
Enhancing Classroom Environment
Building Self-Efficacy

- J

Figure 4.3: Showing the Intervention Strategies to Mitigate Anxiety

Source: Made by Investigator

1. Enhancing Teaching Methods

Interactive and Engaging Instruction Implementing interactive teaching methods, such as inquiry-based learning and hands-on experiments, can make
chemistry more engaging and less intimidating. According to Blumenfeld et al. (2006), active learning strategies can help reduce anxiety by involving
students in the learning process and making the material more accessible and relatable.

Clear and Structured Instruction Providing clear explanations and structured lessons can help alleviate anxiety. Mayer (2009) emphasizes the
importance of presenting material in an organized and understandable manner. Using visual aids, breaking down complex concepts, and offering step-
by-step instructions can help students better grasp the content and reduce feelings of overwhelm.
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2. Improving Curriculum Design

Curriculum Relevance and Real-Life Applications Designing a curriculum that connects chemistry concepts to real-life applications can increase
students' interest and reduce anxiety. Eccles and Wigfield (2002) found that students are more motivated and less anxious when they perceive the material
as relevant to their lives and future careers.

Gradual Increase in Complexity Implementing a curriculum that gradually increases in complexity allows students to build confidence as they master
foundational concepts before moving on to more advanced topics. This approach can help reduce anxiety by preventing students from feeling
overwhelmed by difficult material (Sweller et al., 2011).

3. Providing Effective Assessment and Feedback

Low-Stakes Assessments Using low-stakes assessments, such as quizzes and formative assessments, can help reduce test anxiety by providing regular
feedback without the high pressure of major exams. According to Black and Wiliam (1998), frequent, low-stakes assessments help students gauge their
understanding and reduce the stress associated with high-stakes testing.

Timely and Constructive Feedback Providing timely and constructive feedback helps students understand their mistakes and learn from them. Feedback
should be specific, actionable, and aimed at helping students improve their skills and confidence (Hattie & Timperley, 2007).

4. Offering Support Services

Counselling and Mental Health Support Integrating counselling services within schools can provide students with a space to discuss their anxiety and
develop coping strategies. Zeidner (1998) highlights the importance of psychological support in managing academic anxiety and improving students'
overall well-being.

Peer Tutoring and Study Groups Encouraging peer tutoring and study groups can provide additional support and reduce feelings of isolation.
Collaborative learning environments allow students to discuss concepts and help each other understand difficult material, which can alleviate anxiety
(Johnson, Johnson, & Smith, 1998).

5. Enhancing Classroom Environment

Creating a Positive and Supportive Atmosphere Fostering a positive and supportive classroom environment can reduce anxiety and improve students'
learning experiences. Teachers should aim to create a classroom culture where mistakes are seen as opportunities for learning, and students feel
comfortable seeking help (Wentzel, 1997).

Providing a Comfortable Physical Environment Ensuring that the physical classroom environment is comfortable and conducive to learning can help
reduce anxiety. Factors such as adequate lighting, comfortable seating, and a well-organized classroom setup can contribute to a more relaxed learning
atmosphere (Fisher et al., 2014).

6. Building Self-Efficacy

Encouraging Self-Regulation and Goal Setting Helping students develop self-regulation skills and set achievable goals can enhance their self-efficacy
and reduce anxiety. According to Bandura (1997), students who believe in their ability to succeed are more likely to approach challenges with confidence
and resilience.

Providing Opportunities for Success Creating opportunities for students to experience success in smaller, manageable tasks can build their confidence
and reduce anxiety. By achieving small milestones, students can develop a sense of accomplishment and increase their motivation to tackle more
challenging material (Pajares, 1996).

Conclusion

The study on "Assessing the Factors Contributing to Chemistry Learning Anxiety Among Higher Secondary Students in West Bengal™ highlighted the
multifaceted nature of academic anxiety, revealing that both academic and personal factors play significant roles. Key academic contributors include the
complexity of the curriculum, traditional teaching methods, nonsystematic laboratorical activities, lack of reaction mechanism and high-stakes
assessments, while personal factors encompass self-efficacy, past academic experiences, psychological traits, parental expectations, and peer
relationships. Effective intervention strategies, such as incorporating interactive teaching methods, designing relevant curricula, providing support
services, fostering a positive classroom environment, and enhancing self-efficacy, are crucial in mitigating anxiety and improving students' learning
experiences. Addressing these factors holistically can help create a supportive educational environment that reduces anxiety and fosters academic success.
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