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Abstract

Background: Learning biology has material and concepts that students must understand; besides
that, there is abstract material that makes it difficult to understand. This can cause students academic
stress during the biology learning process. Students who experience stress will undoubtedly feel a
loss in the field of learning if they cannot manage stress quickly and adequately. This research was
conducted by analyzing the level of academic stress caused by five factors: motivation, self-
confidence, anxiety, the education system, and teachers. Academic stress experienced by students is
then categorized into three categories: mild stress, moderate stress, and severe stress. Methods: The
research method used was a survey (ex-post facto) with instruments in the form of a questionnaire
with nine choice scales and interviews. The population in this study were teenage students aged 16-
18 years, with a sample of 54 students from 3 schools with specific characteristics. Results: The
results showed that students experienced academic stress caused by five factors but with different
categories. Motivation, self-confidence, the education system, and teachers generally cause students
to experience severe academic stress. Conclusion: The anxiety factor only causes academic stress in
the mild and moderate categories.
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Introduction

Learning is an interaction process between teachers, students, and learning resources.
During the learning process, disturbances often can harm the desired results (Yohanes &
Lusbiantoro, 2019). Stress in students can be caused by their inability to deal with
academic disturbances. High school students generally experience stress at varying levels.
Students who experience stress during learning will feel a loss if the student is unable to
manage stress quickly and adequately. Insufficient ability to deal with stress and excessive
demands will increase stress continuously. This can affect the physical and psychological
health of students. Thus, students' awareness of handling stress independently can
prevent students from harmful stress. Students must be able to adjust to conditions at
school, especially during learning. If students cannot adapt to school conditions or
environments, especially during learning, the students are in a stressful condition, namely
academic stress (Nilma, 2022).

In high school students, the level of stress experienced can increase because students
have to adjust to physical and emotional changes in themselves and overcome conflicts in
their lives. Academic stressors cause academic stress. Academic stressors are causes of
stress that originate from the learning process, such as pressure to get good grades, long
study time, lots of assignments, low grades/achievements, and anxiety in facing exams; in
addition, students who experience academic stress tend to be influenced by skills in time
management between studying and other activities (Harahap et al,, 2020).
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One of the causes of academic stress in students is changes in the curriculum. This is
because students are asked to be able to adjust themselves to these changes. In addition,
specific learning that students feel is very difficult to learn, either from too much material or
feared teachers, the media used can also cause academic stress. Academic stress can include
students' perceptions of the amount of knowledge that must be mastered and insufficient
time to master that knowledge (Barseli et al., 2018). Some stress that occurs in students
apart from the learning process comes from the students' daily lives themselves (Fauziyyah
etal, 2021).

In biology learning, students often assume that biology is a learning that involves more
memorization, which creates a burden in learning it (Fitriani et al., 2022). What must be
instilled in students is meaningful biology learning, not just knowing and understanding
concepts but being able to apply them in everyday life. For example, in the digestive system
material, students not only memorize and know the function of the digestive organs but must
also be able to apply it to avoid digestive disorders. To achieve meaningful learning, high-
level cognitive abilities need to be trained. Training cognitive abilities will be disrupted if
students' working memory is filled with more extraneous thoughts (extra processing), such
as what happens when students experience stress. Stress causes negative emotions in
students, affecting working memory by narrowing cognitive resources (Saputri et al., 2024).

This study analyzes the causes of students' academic stress in biology learning based on
five aspects, namely motivation, self-confidence, anxiety, education system, and teachers.
The results of this study are expected to provide an overview of the academic stress
experienced by high school students so that teachers can design appropriate learning
strategies. Stress is one factor that can interfere with students' cognitive processes during
learning, so the student learning process in class becomes less than optimal. It can even be
an obstacle to learning.

Method

This descriptive study uses a survey method (ex post facto). The study was conducted by
analyzing the level of academic stress caused by several factors that occur in students during
biology learning by categorizing the level of stress obtained from a scale of mild anxiety to
severe stress.

Sample or Participant

The population in this study were adolescent students aged 16-18 years, with a sample of
54 students from 3 schools. Participants in School 1 consisted of 7 females and 12 males, and
school two consisted of 7 females and nine males, school 3 consisted of 8 females and 11
males. The sampling technique used was purposive sampling with sample characteristics in
the form of students who are active in the learning process, students who are not active in
the learning process, students who have problems with assignments, students who do not
have problems with assignments, students who are often absent from biology learning.

Instrument

The instrument used was a questionnaire consisting of 20 statement points with a scale
of 1-9 and interviews. The questionnaire was developed by considering the coverage of
aspects that cause students' academic stress. These aspects are motivation, self-confidence,
anxiety, the education system, and teachers. Interviews were conducted individually using
an interview format that covered all factors that cause academic stress in students. Interview
questions adapted from Cassady & Johnson (2002) can be seen in Table 1.

Table 1. Interview Questions Based on Five Aspects of Academic Stress Triggers
Aspect Question
General Do you like learning biology? Give reasons?

Do you feel forced to study biology? Give reasons?

Do you have the motivation to study biology? Give reasons?

Motivation
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Do you always try to study biology material until you understand it? Give reasons?
Are you confident in your ability to learn biology? Give reasons?

Self- Are you confident in your ability to overcome obstacles and the difficulties of the tasks you are facing?
Confidence Give reasons?
Are you confident in getting good grades in learning biology? Give reasons?
Are you confident in communicating well with friends during the discussion process? Give reasons?
Do you feel anxious while studying biology in class? Give reasons?
Do you feel your memory decreases when the teacher asks during biology lessons? Give reasons?
Do you feel it is better not to ask even though you do not understand the material being taught? Give
reasons?
Do you feel unable to study biology according to the demands of the curriculum (KD/CP/Learning
Objectives)? Give reasons?
Do you feel pressured by the length of time you spend studying biology? Give reasons?
Do you feel anxious about certain biology materials? Give reasons?
Education Do you feel pressured by the demands of the current curriculum? Give reasons?

System Do you feel pressured by the demands of the KKM value for biology? Give reasons?

Do you like the learning method used by the biology teacher? Give reasons?
Do you feel uncomfortable with the attitude of the biology teacher? Give reasons?
Do you feel pressured when the biology teacher asks you to answer questions or re-explain material
that the teacher has explained? Give reasons?
Do you feel burdened when the biology teacher gives you homework? Give reasons?
Do you find it difficult to understand the teacher's explanation of biology material? Give reasons?

Anxiety

Teachers

Data collection & Data analysis

Data was obtained from collecting questionnaires and interview results, and then the
data obtained through questionnaires and interviews were analyzed using a Likert scale and
will be discussed descriptively.

Result
Level of Student Preference for Biology Subject

The percentage of student preference for biology subjects in the three schools is
presented in Table 2. In the three schools, the results showed that only one school was in the
high category regarding their preference for biology learning. This means that many
students dislike biology subjects because they are abstract and require memorization.

Table 2. Percentage of Students at Each Level of Biology Subject Preference in Three Schools

Category
School Medium High
School 1 42.10% 57.89%
School 2 68.75% 31.25%
School 3 68.42% 31.57%

Students' Academic Stress During Biology Learning

The results of the statistical data on academic stress obtained are presented in Table 3.

Table 3. Results of Student Academic Stress Statistics
Variable N Min Max Mean SD
Academic Stress 54 42 68 57 5.28428

The category of academic stress levels of students originating from five causal factors is
presented in Table 4. The results show that severe stress occurs due to 4 of the 5 factors that
cause student stress: motivation, self-confidence, education system, and teachers.
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Table 4. Percentage of Academic Stress Levels

. Category
School/Academic Stress Factors Mild Stress Moderate Stress Heavy Stress
Percentage of Students in School 1
Motivation 78.95
Self-Confidence 94.74
Anxiety 36.84
Education System 84.21
Teachers 100
Percentage of Students in School 2
Motivation 75
Self-Confidence 93.75
Anxiety 50
Education System 87.50
Teachers 87.50
Percentage of Students in School 3
Motivation 89.47
Self-Confidence 89.47
Anxiety 57.89
Education System 73.68
Teachers 89.47
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Discussion
Level of Student Preference for Biology Subjects

Based on the results of the data analysis in Table 2. shows that the percentage of students
who like biology learning in school 1 is 42.1% with a medium category and 57.89% with a
high category. In school 2, the percentage of students' preference for biology subjects is
68.75% with a medium category and 31.25% with a high category. Meanwhile, in school 3,
students' preference for biology subjects obtained a percentage of 68.42% with a medium
category and 31.57% with a high category. These data show that in school 1, more students
like biology learning, so it is more dominant in the high category than the low category, in
contrast to schools 2 and 3, which show that students' preference for biology subjects is
higher in the medium category, which means that in schools 2 and 3, the preference for
biology learning is lower than in school 1. The interview results showed that students prefer
biology learning more because biology follows the life they live. This condition follows the
findings of Rahmat (2010) that many high school students like learning biology because
biological material is very close to human life. The statement of Harefa et al. (2022)
reinforces this that biology is not a complex science to learn; learning biology means learning
about yourself and your environment.

In biology learning, several materials are based on the life they experience or feel, such as
studying plants, animals, organ systems, and other materials, as well as their liking for
biology since junior high school. The interviews conducted at school 1 show that students'
liking for biology learning is very high because students at school 1 like to learn a lot about
living things and the surrounding environment. However, their liking is not facilitated well at
school because no practicums and activities support biology learning. Meanwhile, the results
of interviews at schools 2 and 3 regarding liking for biology learning are that most of these
students feel that in biology learning, there is a lot of material that must be memorized so
that sometimes it makes students bored and sleepy, besides that, abstract materials also
make them have difficulty understanding them. Therefore, in this case, a good teaching
strategy is needed for a teacher to help students understand abstract materials such as
metabolism, photosynthesis, and others. In the learning process, teachers should be more
creative and innovative in creating an interesting and enjoyable learning environment so
students can easily understand the learning delivered (Fitriani et al., 2022).
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In the learning process that occurs in the classroom, students are still not encouraged or
facilitated enough to improve their thinking skills. The learning process is directed at
students' ability to memorize information the brain receives. Students are forced to
remember and collect various information that they must remember. This causes students to
be less able to connect what they learn with how that knowledge will be used or applied in
new situations, so students will lose their motivation to be active in learning, which can lead
to decreased interest in the teaching and decreased learning outcomes (Lestari & Irawati,
2020). Interest in learning can motivate students to socialize with anyone, be confident open,
and have a high sense of curiosity. Meanwhile, someone with low interest tends to be
withdrawn, self-confident, and anti-social (Yohana et al., 2022).

Students’ Academic Stress During Biology Learning

Table 4. shows that the five academic stress factors contribute to the percentage of stress
caused by students in the three schools. In the first school, the highest rate of students'
academic stress factors came from the teacher factor; in the second school, it was self-
confidence. In the third school, the highest percentage of academic stress came from three
factors, namely motivation, self-confidence, and teachers. However, when viewed from the
categorization of students' academic stress, the three schools have almost the same category
of academic stress caused by motivation, self-confidence, anxiety, education system, and
teachers. In line with these results, Kurnia (2021) said that academic stress can occur
because academic stressors cause it. Academic stressors are triggers for mental stress that
start from the teaching and learning process. This stressor is a kind of pressure to get good
and satisfactory results or grades, the length of learning activities, the many and varied
assignments given, low and unsatisfactory grades obtained, and fear of facing tests or exams.

Stress can happen to anyone, and the stress level for each individual is undoubtedly
different. The stress experienced by students will inevitably harm their learning activities if
it is not managed quickly and adequately. If many disturbances come and the ability to deal
with these disturbances is very minimal, then this can result in severe stress. What needs to
be considered is that if the ability to deal with stress is inadequate and demands are
excessive, stress will continue to increase. As a result, stress contributes negatively to
students' physical, intellectual, social and psychological health (Nursolehah & Rahmiati,
2022). Therefore, awareness of stress and its symptoms must be considered to avoid the
consequences of this stress. Students' responsibilities in the academic field at school are
regarded as demands and burdens that must be met. Students who are unable to adjust to
circumstances or adapt to the school environment are students who are experiencing
academic stress. Symptoms of academic stress can be physical, behavioral, mental, and
emotional factors (Abdollahi et al., 2020). Stressful conditions cannot be ignored because
they can hinder students from achieving achievement and interfere with their productive
period. The role of each individual's behavior, physical, and emotions when experiencing
stress is different. This includes the human nervous system and the human immune system
itself (Nilma, 2022).

Academic stress due to motivational factors occurs because of the laziness experienced
by students in learning biology. This was revealed when interviews were conducted with
students. Students said that biology is a tedious and challenging subject for some students
because a lot of material must be memorized. Many scientific words are challenging to learn.
As a result, the biology learning outcomes for some students are relatively low. This
condition contradicts the student interest in biology in the medium and high categories.
According to Rangkuti & Ulfa (2022), the low scores are not caused by the difficulty of
biology, but many things cause it, including low motivation to learn biology. The high
percentage in this motivational aspect occurs because students do not have the motivation
or desire to learn biology because of the assumption that biology is a less enjoyable subject.
After all, it isn't easy to understand (Azizi & Irwansah, 2020). Motivation is one of the
essential factors that students must have. Motivation will provide enthusiasm for students so
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that they will know the direction of their learning. Learning motivation can arise when
students desire to learn and will increase their activities and maintain perseverance in
learning to improve their learning outcomes (Aina et al,, 2021). Someone with a clear goal
can make them more motivated to achieve that goal, so students with high motivation will be
serious about learning (Lianto & Jufri, 2018). The reason for the low motivation in these
three schools is also because the ideals or majors that students are interested in after
graduating from high school have nothing to do with biology learning, so they already have
the idea that biology learning is not a subject that they must master so that in the learning
process many students are not serious about understanding each material given. So, it can be
concluded that students who do not have self-motivation in learning tend to have difficulty
concentrating; besides that, learning is considered a failure if students do not have the
enthusiasm to learn and do not know something being learned (Lestari & Irawati, 2020).

The next factor that can cause academic stress is self-confidence (self-efficacy). Self-
efficacy possessed by individuals can enable them to face various situations. Individuals with
high self-efficacy believe that they can do something to change the events around them.
Meanwhile, individuals with low self-efficacy will assume they are unable to do everything
around them. In difficult situations, individuals with low self-efficacy tend to give up easily.
Meanwhile, individuals with high self-efficacy will try harder to overcome existing challenges
(Siregar & Putri, 2020). Table 2 shows that students' self-confidence in the three schools falls
into severe stress. This happens because students are not confident in completing academic
tasks to achieve goals, which becomes an obstacle to achieving good results.

The next factor that causes academic stress is student anxiety. Anxiety arises because of a
response or conflict that occurs when someone experiences a change in their life situation
and is required to be able to adapt. The anxiety that students face during the learning
process is normal when they try to understand a learning material because cognitively,
someone who feels anxious will continue to worry about all kinds of problems that might
occur so that it will be difficult for them to concentrate or make decisions, confused, and
difficult to remember (Habibullah et al., 2019). Academic anxiety usually occurs when
students face an exam that requires them to get good grades. The exam is either in the form
of a written exam or a practical exam. In biology learning, students do not only take written
exams but also take practical exams on certain materials. Biology materials that are abstract
and complex and the many sub-chapters in the material, such as metabolism, circulatory
system, and photosynthesis, make students anxious to study them. This is in line with the
opinion of Firmansyah & Ardi (2022) that in Biology lessons, there are materials that are
difficult for students to understand because of their complexity or the abstractness of the
material. A student experiences anxiety also because they do not have confidence in their
abilities and are unable to receive learning well due to physical conditions or health
conditions, which causes anxiety in them. This causes students to have thoughts that will
shape their behavior (Azyz et al., 2022).

The education system that applies in schools is one of the factors that causes academic
stress. Generally, learning in schools is more emphasized on achieving curriculum demands.
Teachers emphasize more on achieving Basic Competencies or Learning Outcomes, which
emphasize cognitive aspects. Learning in schools pays less attention to the overall
development of students. As a result, students are less actively involved in learning. In other
words, student involvement in learning is not optimal, resulting in suboptimal student
learning outcomes (Sarumaha et al,, 2022). These learning outcomes can occur because the
student continues trying to study hard (Ula et al.,, 2021).

Another factor that causes stress in students is the teacher. This can happen because, in
classroom learning, they have a significant role. In the learning process, student involvement
is substantial to have a learning experience so that there is a change in their knowledge.
However, if the teacher only uses a learning method where students only get information
without being involved in the learning, students will feel bored and busy with their own
affairs or with their friends. To avoid this, teachers must have extensive instructional
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knowledge and skills. The knowledge and instructional skills teachers possess can positively
or negatively influence student learning outcomes. Teachers with high knowledge and
instructional skills can create an interesting and enjoyable learning atmosphere. In addition,
teachers who can build optimal interactions between teachers and students will have a good
and significant effect on student motivation in learning (Fitriani et al., 2022). This will give
rise to positive emotions in students. Conversely, learning will be monotonous and teacher-
centered if teachers do not want to develop their instructional knowledge and skills. As a
result, many students feel bored and stressed when they have to participate in biology
learning like that (Simatupang & Sitompul, 2018).

Of the five factors causing academic stress studied in the three sample schools,
motivation, self-confidence, education system, and teachers are the four factors causing
stress in the severe category. Meanwhile, anxiety in school 1 is included in the low category
of stress, while in schools 2 and 3, it is a factor causing stress in the moderate category. The
four factors causing academic stress in students in the severe category in the three sample
schools hurt the process and results students want to achieve. Stress in the severe category
can affect students' memory systems, starting from receiving information in sensory
memory, processing data in working memory, storing information in long-term memory, and
retrieving information stored in long-term memory. Thus, stress significantly interferes with
brain performance. If this happens during classroom learning, students cannot follow the
learning even and adequately tend to try to run away from the teaching (Adams et al., 2018).

Increased stress has been shown to interfere with working memory capacity, which
causes a narrowing of free space working memory; this limited working memory causes
students to be unable to receive so much learning simultaneously. Learning will be disrupted
if the working memory capacity exceeds the limit (Sayed, 2021). This is in line with the fact
that the higher the academic stress in students, the lower the achievement that students will
get and vice versa. If the level of academic stress in students is in the low category, the
achievement that students will get will be higher (Sudarsana, 2019).

Conclusion

Students in the three sample schools prefer biology subjects in the medium and high
categories. However, in biology learning, students also have academic stress, which reaches
the severe category in some students. Factors causing severe academic stress in biology
learning are motivation, self-confidence, the education system, and teachers. Student anxiety
about learning and learning outcomes are not included in the factors causing severe stress in
biology learning.
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