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Abstract
Science anxiety is a debilitating combination of  anxious negative emotion and 
cognition in the context of  science education. This study investigates the relation-
ship between students’ science anxiety and their academic performance in science 
learning at the junior high school level. Employing a quantitative descriptive ap-
proach with a survey-based research design, the study gathered data from 109 
students aged 12 to 15 years old. The Science Anxiety was used to assess students’ 
levels of  anxiety across personal and environmental dimensions. The survey result 
shown that science anxiety scale scale among junior high school students is 2.31, 
which both of  them considered as low category. The findings reveal a moderate, 
negative correlation (r = -0.509, p < 0.001) between students’ science anxiety and 
their learning outcomes. This inverse relationship suggests that as students’ sci-
ence anxiety increases, their academic performance tends to decrease. Conversely, 
lower levels of  science anxiety are associated with better learning outcomes. The 
results highlight the significant impact of  psychological factors, particularly anxi-
ety, on students’ engagement and achievement in science education.  Based on the 
students’ answers to open-ended questions, they are feel comfortable when learn-
ing science at school because of  kind and friendly teacher. On the other hand, 
students who feel anxious in learning science when they found difficulties to com-
prehend scientific formulas. The findings provide valuable insights for educators 
and policymakers to develop targeted interventions and strategies that foster a 
more positive and inclusive science learning experience for all students.
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can be in the form of  knowledge, understanding, 
skills and attitudes which are usually expressed in 
the form of  numbers or letter symbols with pre-
determined criteria (Irawati et al., 2021), which 
provides information about students’ abilities to 
understand learning material explained by the 
teacher in the teaching and learning process in 
class (Mappadang et al., 2022).

Previous research has delved into the com-
plex interplay between students’ emotional states 
and their academic performance (Camacho-Mor-
les et al., 2021; Cernat & Moldovan, 2018; Dehbo-
zorgi & Kunuku, 2024). Wentzel discussed many 
of  the important psychological processes that me-
diate students’ persistence, choice, and classroom 
behavior (Wentzel, 2020). Güzeller and Dogru 
developed the Science Anxiety Scale, a widely-
used instrument that has enabled researchers to 
measure and quantify the levels of  anxiety experi-
enced by students in the context of  science educa-
tion. Numerous studies have leveraged this scale 
to explore the relationship between science anxi-
ety and various learning outcomes, including aca-
demic achievement, self-efficacy, and motivation 
(Cho et al., 2020; Mete, 2021; Palmes, 2023). For 
instance, a study by England (2019) found that 
university students with higher levels of  science 
anxiety tended to exhibit lower levels of  perfo-
marmance and a more maladaptive approach to 
learning, which in turn negatively impacted their 
academic performance (England et al., 2019). 
Zhang et al., (2024) analyze the impact of  men-
tal health on the academic performance. A con-
ducted research in the Philippines involving 400 
public and private high school students revealed 
that overall students who had satisfactory science 
performance, having a low level of  science anxi-
ety and high level of  self  esteem (Palmes, 2023). 
More recent research by Rozgonjuk et al., (2024) 
found gender differences in science anxiety and 
its relationship to science test performance in 
high school students. Pascoe et al., (2020) have 
highlighted the larger impact of  stress on students 
in secondary and higher education.

On the other hand, the existing research on 
science anxiety in the context of  science learn-
ing in secondary education is limited, particular-
ly within the Indonesian educational landscape. 
Despite the growing recognition of  the impor-
tance of  addressing emotional and psychological 
factors that impact student achievement, there 
appears to be a notable gap in the literature when 
it comes to investigating science anxiety among 
Indonesian learners.

The lack of  research represents a critical 
oversight, as science anxiety can have significant 

INTRODUCTION

Science education has long been a crucial 
component of  academic curricula, equipping stu-
dents with the knowledge and skills necessary to 
navigate the increasingly complex and techno-
logically-driven world. However, a growing body 
of  research suggests that many students experi-
ence a significant level of  anxiety when it comes 
to the study of  science, The difficulty of  science 
material causes anxiety  for  students  so  that  
it  can have  an  impact  on  learning  outcomes 
(Arfiah & Fadly, 2024) and this emotional bar-
rier can have a profound impact on their learning 
outcomes (Barbayannis et al., 2022; Hsu & Gold-
smith, 2021; Parikesit, 2020). The science learn-
ing process is greatly influenced by student char-
acteristics, one of  which is anxiety (Pratama et 
al., 2025). Anxiety is a feeling of  discomfort and 
unease due to discomfort or fear accompanied by 
an autonomic response (Halmuniati et al., 2016).

Students respond to classroom activi-
ties and achievement outcomes with a variety 
of  emotions that can impact student success 
(Cooper et al., 2018). Science anxiety is a de-
bilitating combination of  negative emotions 
and fearful cognitions in the context of  science 
learning (Halmuniati et al., 2016; Pratama et al., 
2025; Suryanti et al., 2023). It has a variety of  
causes, including unpleasant experiences in sci-
entific classrooms, science-anxious teachers in el-
ementary and secondary schools (Maryani et al., 
2024), a lack of  appropriate role models, gender 
and racial stereotyping, and popular media pre-
conceptions of  scientists (Wentzel, 2017).

Science anxiety has been shown to sig-
nificantly affect student learning (Wentzel, 1998; 
Wentzel & Wigfield, 1998). Students with ligh 
level of  anxiety are unable to perform at the best 
of  their ability (Mirawdali et al., 2018). However, 
researchers confirmed that students’academic 
achievement is a “net outcome” from both cog-
nitive and non-cognitive attributes (Khine, 2016; 
Liem, 2019; Ramli et al., 2022; Siti & Mustap-
pha, 2022; York et al., 2015). Academic perfor-
mance is important for students as a result of  
educational experience in colleges to represent 
knowledge, skills, and attitudes (Mappadang et 
al., 2022). Academic performance are defined as 
the level of  success of  students in studying subject 
matter at school which is expressed in the form 
of  scores obtained from test results regarding a 
number of  specific subject matter (Irawati et al., 
2021). Academic achievement are essentially 
changes in a person’s behavior as a result of  the 
learning process (Moore, 2019). These changes 
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implications for students’ academic performance, 
motivation, and engagement with scientific disci-
plines. Understanding anxiety in science educa-
tion is crucial for improving student achievement, 
success, and engagement in science-related fields 
(Cho et al., 2020). The importance of  understand-
ing the correlation between science anxiety and 
academic performance in the context of  science 
education has increasingly become a focal point 
of  research. To encourage science learning and 
lessen anxiety, it’s important to understand our 
students’ level of  anxiety when learning science.

The importance  of    understanding  the  
correlation  between  science anxiety  and  ac-
ademic performance  in  the  context  of    sci-
ence  education  has  increasingly  become  a  fo-
cal  point  of   this research. Understanding the 
relationship between science anxiety and learn-
ing outcomes can inform educational strategies, 
curriculum design, and pedagogical interventions 
aimed at mitigating anxiety and promoting posi-
tive scientific learning experiences (Grimes & 
Gardner, 2023).  These  factors,  science anxiety 
scale  and academic performance play a crucial 
role in determining  the  success  of    students  in  
the  learning process. 

By conducting rigorous research on sci-
ence anxiety in Indonesia, educators and poli-
cymakers can gain a deeper understanding of  
the challenges faced by students and implement 
evidence-based approaches to support their emo-
tional and academic development in scientific 
disciplines. The research questions proposed in 
this study are: 

RQ1: How are the students’ science anxiety 
in science learning among junior high 
school students?

RQ2: How are the students’ academic per-
formance in science learning among 
junior high school students?

RQ3: How  is  the  correlation  between  stu-
dents’  science anxiety and academic 
performance in science learning among 
junior high school students?

 

METHOD 

Research Design 
This study uses a quantitative approach 

with a survey-based research design. This rese-
arch aims to explore and understand trends in 
students’ attitudes, behaviors, and characteristics 
without direct researcher intervention (Creswell 
& Clark, 2018). The study employs data source 
triangulation, which includes (1) structured sur-

veys to assess science anxiety levels, (2) academic 
performance data from student quizzes, and (3) 
open-ended questions to provide contextual ex-
planations for quantitative findings. This multi-
source strategy improves the reliability and vali-
dity of  the research findings while preserving the 
quantitative foundation needed to create correla-
tional relationships. The quantitative descriptive 
approach allows for a structured and systematic 
examination of  the collected data, enabling the 
researchers to uncover meaningful insights, pat-
terns, and potential relationships within the sur-
vey responses. The integration of  multiple data 
sources provides a more comprehensive under-
standing of  the phenomena under investigation. 
The research procedure is depicted in the Figure 
1 as a flow chart.

Figure 1. Research Procedure Flow Chart

Participants
Data was obtained in the first semester of  the 
2024/2025 academic year. Population is a set 
of  units that possess variable characteristics un-
der observation and for which findings  of   stud-
ies  may  be  generalized (Shukla et al., 2020). 
7th grade and 8th grade students from school X in 
Bangka, Indonesia were the population of  this 
study, and 109 students were used as sample with 
the age range among 12-15 years old. The selected 
participants are chosen because they are available 
to be studied. The distribution of  participants is 
shown in Table 1.

Table 1. Participants in the study (N=109)

Grade Gender Number

7 Male 38

Female 37

Total 75

8 Male 11

Female 23

Total 34

Total 109
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Research Intrument
	 In this research, students’ science anxie-

ty was measured based on adoption of  Science 
Anxiety Scale by Güzeller & Dogru. (2012). The  
scale may be used to establish anxiety situations 
for science classes and to evaluate whether anxie-
ty situations show differences or not (Güzeller & 
Dogru, 2012). The Science Anxiety Scale by Gü-
zeller & Dogru (2012) measures science anxiety 
through two key factors: (1) Personal (fear, stress, 
anxiety, panic, attitude, etc.)  (2) Environmental 
(teacher and what is experienced in classroom, 
previous experiences there are 28 questions and  
each  item is rated by participants on a five-point 
Likert scale. Likert-Scale makes it easy to read 
the participant’s perspective (Taherdoost, 2019). 
Participants are instructed to read the whole set 
of  items before rating their opinion of  each item 
on a five-point scale, i.e., strongly disagree, disag-
ree, uncertain/no comment, agree, and strongly 
agree. For language differences,  instrument was 
translated from English into Bahasa Indonesia. 
For more in-depth data collection, we added 
2 open-ended questions, such  “What makes 
you feel comfortable when learning science at 
school?” and “What makes you uncomfortable 
(anxious) when learning science at school?” The 
instrument was applied to 109 junior high school 
students in Bangka Regency. Google forms was 
used to collect science anxiety data. 

For data on students’ academic performan-
ce, the researcher works with science teachers in 
recapitulating student quiz results for one semes-
ter to be averaged. The results of  the 7th grade 
quiz consist of  3 chapters studied during 1 semes-
ter, including (1) nature of  science, (2) substances 
and their changes, and (3) temperature, heat and 
expansion. Meanwhile, for 8th, 3 chapters are 
tested, consisting of; (1) introduction to cells, (2) 
structure and function of  living things, (3) work, 
energy and simple machines.

Data Analysis
The science anxiety data was analyzed by 

calculating the average of  the score gained. The 
data interpretationof  survey result is from Wang  
& Shen (2023). 	 There are (1.00-1.50 = very low, 
1.51-2.50 = low, 2.51-3.50 = moderate, 3.51-4.50 
= high, 4.51-5.00  =  very  high) (Wang & Shen, 
2023). 

	 The normality test using Kolmogorov-
Smirnov shown that data was not normally distri-
buted, we utilized Spearman correlation to assess 
the relationship between science anxiety and 
learning outcomes among junior high school stu-
dents. The correlation degree between variables 

of  Spearman’s Correlation can be seen in Table 2.

Table 2. Spearman’s correlation category

Grading Standards Correlation

 = 0 No correlation

0 < |  | ≤ 0.19 Very weak

0.20 ≤ |  | ≤ 0.39 Weak

0.40 ≤ |  | ≤ 0.59 Moderate

0.60 ≤ |  | ≤ 0.79 Strong

0.80 ≤ |  | ≤ 1.00 Very Strong

1.00 Monotomic correlation
(Zar, 2005)

In this research, all of  the data was calcula-
ted using IBM SPPS Statistics 26.

RESULT AND DISCUSSION

Result of Students’ Science Anxiety
RQ1: How are the students’ science anxiety in science 
learning among junior high school students?

This study used a validated instrument to 
assess students’ level of  science anxiety, which 
includes feelings of  tension, fear, and worry ex-
perienced by some students when interacting 
with science-related content and activities. Table 
3 presents the means and standard deviations of  
the measured science anxiety.

Table 3. Mean and Standard Deviation of  Stu-
cents’ Science Anxiety

Items N Mean ST. Dev

Personal

SA01 109 2.14 1.17

SA02 109 2.85 1.05

SA03 109 2.90 1.22

SA04 109 2.13 0.95

SA05 109 1.83 0.91

SA06 109 1.50 0.96

SA07 109 2.06 1.03

SA08 109 1.77 0.93

SA09 109 2.40 1.06

SA10 109 2.15 1.05

SA11 109 2.30 1.00

SA12 109 2.03 1.05

SA13 109 2.14 1.01

SA14 109 2.27 1.08

SA15 109 3.07 1.33
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Items N Mean ST. Dev

SA16 109 2.54 1.07

SA17 109 1.74 0.93

SA18 109 2.08 0.94

SA19 109 2.18 1.16

SA20 109 2.31 1.07

SA21 109 3.36 1.29

SA22 109 2.28 1.00

SA23 109 1.94 0.99

Environmental

SA24 109 3.19 1.24

SA25 109 1.93 0.96

SA26 109 2.36 1.14

SA27 109 2.36 1.21

SA28 109 2.88 1.16

AVERAGE 2.31 1.07

To better understand the dynamics of  
science anxiety, this study employed a validated 
instrument the Science Anxiety Scale to assess 
students’ levels of  anxiety across two key dimen-
sions: personal and environmental. The personal 
dimension reflects an individual’s internal, cogni-
tive and affective responses to science, while the 
environmental dimension captures the influence 
of  the surrounding learning context, such as the 
classroom atmosphere and teaching approaches 
(Güzeller & Dogru, 2012).

Table 4 presents the mean scores for each 
of  these dimensions, providing insights into the 
relative prevalence and distribution of  science an-
xiety among the participating students.

Table 4. Science anxiety scale on each dimension

Anxiety scale Category

Personal 2.27 Low

Environmental 2.46 Low

Based on the data presented in the table, 
the environmental dimension of  science anxiety 
has a higher mean value of  2.46 compared to the 
personal dimension with a mean value of  2.27. 
This suggests that environmental factors related 
to classroom setting and atmosphere have a rela-
tively more influence on students’ science anxiety 
compared to personal factors.

The open-ended responses provided furt-
her insight into these findings. Some students 
reported experiencing learning difficulties due 
to inadequate explanations from their teachers, 
indicating that teaching quality may contribute 

to science anxiety. In addition, 18.6% of  res-
pondents identified problematic classroom con-
ditions, such as noise and lack of  cleanliness, as 
negatively impacting the learning atmosphere.

These environmental factors have the po-
tential to disrupt students’ concentration, comfort 
and ability to engage effectively with the subject 
matter. Noisy and unclean classroom environ-
ments can create distractions and make it difficult 
for students to focus on the subject matter, there-
by increasing anxiety and discomfort.

In addition, analysis of  the specific survey 
question (SA28) showed that students were spe-
cifically concerned about the questions asked in 
science classes. This is in line with the open-en-
ded responses, where students expressed discom-
fort and anxiety when asked to solve problems in 
front of  peers. This also along with anpther res-
ponse where students experience fear of  making 
mistakes during science learning. 

Furthermore, the analysis of  statement 
SA07, ”The thought of  learning science makes 
me uncomfortable,” shown an average response 
of  2.06. While this score is not particularly high, 
it reveals an important pattern in students’ anxie-
ty scale. Despite the majority of  students indica-
ting relatively low levels of  concern, a few percent 
of  students said that they felt really anxious about 
learning science. Notably, these same students 
who expressed high anxiety about science lear-
ning also showed consistent responses in SA11 “I 
don’t have the self-confidence for learning scien-
ce”, indicating lower confidence levels when be-
ginning science lessons. This correlation between 
learning anxiety and confidence levels provides 
valuable insights into the interconnected nature 
of  students’ emotional responses to science edu-
cation.

This observation is consistent with the 
theoretical framework proposed by Hashempour 
and Mehrad (2015), which identifies various 
factors contributing to student anxiety, such as 
anticipatory concerns related to past and futu-
re experiences, heightened self-awareness, and 
the pressure to achieve academic success. The 
alignment of  responses between SA07 and SA11 
among students with high anxiety reinforces this 
theoretical perspective, suggesting that anxiety in 
science education is not merely an isolated emo-
tional reaction but rather part of  a larger constel-
lation of  academic stressors. 

Another point to highlight, students de-
monstrated considerable anxiety concerning the 
potential of  obtaining the lowest science scores 
in their class, as reflected in their answers to the 
Science Anxiety questionnaire. The item SA21, 
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”I’m afraid my science score is the lowest in the 
class,” received the highest mean response of  
3.36 among the 27 statements evaluated in the 
survey, highlighting a widespread concern re-
garding academic underachievement. The high 
mean score suggests that the fear of  being per-
ceived as academically inferior by peers creates 
substantial psychological pressure on students, 
which may adversely influence their learning 
experiences and overall academic performance. 
This social-comparative dimension of  science an-
xiety is consistent with prior research that empha-
sizes the importance of  academic self-concept 
and peer comparison in shaping students’ emo-
tional reactions to educational challenges (Wolff  
et al., 2018). Additionally, the prominence of  this 
specific anxiety indicator among the 27 state-
ments suggests that strategies aimed at alleviating 
science anxiety should not only concentrate on 
enhancing subject matter understanding but also 
prioritize the establishment of  a less competitive 
classroom environment and promotion of  a more 
supportive educational setting, thereby reducing 
pressure associated with peer comparisons.

RQ2: How are the students’ academic performance in 
science learning among junior high school students? 

In the context of  science education, acade-
mic performance is important because portraying 
students’ inherent productivity and ability when 
learning science (Darling-Hammond et al., 2020; 
Ganyaupfu, 2013; Mappadang et al., 2022). In 
this research, students’ academic performance 
was assessed from the results of  science quizzes 
for one semester with each grade having comp-
leted 3 learning chapters from Merdeka Curricu-
lum. The following are topics tested in grade 7 
and grade 8 was shown in the Table 5.

 
Table 5. Science Quiz Topic for Each Grade

Grade 7 Average Score

Nature of  science 93.6

substances and their changes 86.2

temperature, heat and expan-
sion

75.6

Total Average 85.1

Grade 8

Introduction to cells 83.2

structure and function of  liv-
ing things

80.3

work, energy and simple 
machines

70.5

Total Average 78.04

From the data above, it can be seen that 
topics that are more related to calculations and 
formulas get a smaller average score compared 
to other topics. In Grade 7, students exhibited 
remarkable competence in comprehending natu-
re of  science, achieving a score of  93.6, followed 
by a solid understanding of  substances and their 
transformations at 86.2. Conversely, their perfor-
mance in areas concerning temperature, heat, 
and expansion was considerably lower, at 75.6. 
This patterns implies that students in this grade 
may encounter greater difficulties with abstract 
physical concepts compared to more fundamen-
tal scientific ideas (Muzammila Akram et al., 
2023; Ramdas & Yashoda, 2020). Meanwhile, re-
sults for Grade 8 reveal a distinct pattern that me-
rits thorough quiz. Although students exhibited 
commendable performance in biology-related 
subjects, such as introduction to cells (83.2%) and 
the structure and function of  living organisms 
(80.3%), there was a significant drop in their per-
formance in areas concerning work, energy, and 
simple machines (70.5%). The overall average for 
Grade 8 (78.04%) is lower than that of  Grade 7, 
which may be linked to heightened complexity of  
curriculum and more abstract characteristics of  
physics concepts in the topic (Ramdas & Yasho-
da, 2020). This observation is consistent with pri-
or studies indicating that students often struggle 
with physics-related topics that require more so-
phisticated mathematical and conceptual under-
standing (Wangchuk et al., 2023).

This shows that students have difficulty 
in applying theory or information related to for-
mulas. If  it is related to the results of  students’ 
answers to the science anxiety questionnaire in 
question SA02 which reads ”I become nervous 
when I have to learn formulas and new material 
in science lessons” and shows an average score of  
2.85 (moderate category). On the one hand, stu-
dents’ fear of  formulas can also be seen from their 
answers when answering open-ended questions, 
where the majority answered that they felt an-
xious when they found difficulties to understand 
scientific formulas, this along with studies have 
revealed remarkable difficulties of  students with 
formulas both at school and at university (Fauzi 
& Suryadi, 2020; Korpershoek et al., 2020; Tas-
kin & Bernholt, 2015). Then the second most 
common answer was about complexity of  scienti-
fic content makes it hard for them to understand. 
This is of  course in line considering that their quiz 
results had lower scores on topics that contained 
formula calculations and more complex content.  

A more in-depth analysis can be conducted 
by examining the comparative average scores for 
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each class, as illustrated in Figure 1.

Figure 2. Average of  Students’ Academic Perfor-
mance on Each Grade

Based on Figure 1, grade 8 and grade 7 
show marked differences in their average quiz 
scores, thus showing an interesting pattern in aca-
demic achievement. Where grade 8 has a mean 
score of  78.04 out of  34 students, grade 7 has 
a mean of  85.10 out of  75 students. The diffe-
rence in performance might be attributed to the 
increasing complexity of  the science curriculum 
in grade 8, which introduces more abstract con-
cepts and demanding topics. This study aims to 
examine relationship between junior high school 
science students’ academic performance and their 
science anxiety using a Gu¨zeller (2012) questi-
onnaire. The lower average quiz score for grade 8 
students could be directly related to higher Scien-
ce Anxiety Scale score observed in this grade le-
vel, as seen in the comparison in Table 6. The tab-
le indicates that the Science Anxiety Scale score 
for grade 8 students is 3.42, which is considerably 
higher than the 2.32 score for grade 7 students.

Table 6. Comparison of  Science Anxiety Scale 
with Students Academic Performance on Each 
Grade

Grade SA Scale Average Score

8 3.42 78.04

7 2.32 85.10

Looking at the data, it suggests that 8th gra-
de students show higher levels of  science anxiety 
than 7th  grade students. One potential explana-
tion for this finding is the increasing complexity 
and depth of  the science curriculum as students’ 
grades increase. The science content and concepts 
covered in 8th  grade may be more challenging and 
demanding compared to the content in 7th  gra-
de, which may contribute to the higher levels of  
science anxiety observed in 8th grade students.

This finding is related to the open-ended 
question number 2 response in Category V,  whe-

re students view science as a challenging subject 
with material that is difficult to understand. This 
answer was mostly given by 8th grade students out 
of  a total of  21.08% of  respondents stating that 
the complexity of  scientific content made it diffi-
cult to understand. 

Apart from that, students’ academic achie-
vements also show a suitable pattern. The ave-
rage score of  8th  students (78.04) is lower than 
the average score of  7th  students (85.10). The 
inverse relationship between science anxiety and 
academic performance suggests that the higher 
levels of  anxiety experienced by 8th  grade stu-
dents may have a negative impact on their overall 
academic achievement in science. While some 
students excel in science, many find learning the 
complex discipline decidedly difficult. Science is 
a subject comprised of  a plethora of  rules and 
principles. Without a firm grasp of  these rules, 
and an understanding of  what they mean, stu-
dents will struggle to understand scientific infor-
mation (Palmes, 2023). There are several reasons 
why students may struggle to learn these scienti-
fic principles and therefore, have difficulty com-
prehending the discipline. This difficulty leads 
to anxiety on the subject often leads to problems 
concentrating while studying and remembering, 
which makes the student feel helpless and at risk 
of  failure (England et al., 2019; Hashempour & 
Mehrad, 2015).

Although our findings indicate a signi-
ficant correlation between science anxiety and 
academic achievement, it is important to ackno-
wledge that the variation in quizzes scores across 
topics (ranging from 70.5 to 93.6) cannot be at-
tributed solely to anxiety levels. The observed 
differences likely reflect a complex interaction 
of  factors, including topic complexity, cognitive 
demands, students’ prior knowledge, teaching ap-
proaches, and curriculum sequencing effects. For 
example, more abstract concepts such as ’tempe-
rature, heat, and expansion’ and ’work, energy, 
and simple machines’ showed lower mean scores, 
suggesting that topic difficulty and inherent cog-
nitive load may interact with anxiety levels to im-
pact performance. Our study focused specifically 
on science anxiety as one contributing variable 
in this multifaceted learning environment, recog-
nizing that academic performance results from 
the dynamic interaction between affective factors 
(such as anxiety), cognitive variables, and contex-
tual elements of  the learning process.

Students’ Response Toward Open-Ended 
Questions

The study involves collecting qualitative 
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data from students by asking them two open-en-
ded questions. After gathering the responses, the 
researchers analyze and group them into distinct 
categories based on the similarities and patterns 
found in the students’ answers. The categoriza-
tion process is flexible, with the number of  ca-
tegories potentially differing for each question. 
Through this approach, the researchers aim to 
systematically understand and interpret the stu-
dents’ perspectives and thoughts. 

Q1: What makes you feel comfortable when learning 
science at school?
Category  I: Students find science lessons enjoy-
able when they are exciting and fun. The 21.66% 
who reported this positive experience suggest that 
interactive and dynamic teaching methods can 
make science more engaging. By transforming 
complex scientific concepts into interesting and 
accessible content, teachers can help students 
overcome potential learning barriers and develop 
a more positive attitude towards science educa-
tion.
Category II: Kind and friendly teachers play a 
crucial role in making students feel comfortable 
during science lessons, as evidenced by 31.94% 
of  student responses. When educators create a 
supportive and welcoming classroom environ-
ment, they help reduce student anxiety and build 
confidence. This positive approach encourages 
students to engage more openly with scientific 
content, transforming the learning wentzelexpe-
rience from potentially intimidating to enjoyable 
and accessible.
Category III: The perception that science les-
sons are easy to understand represents an impor-
tant aspect of  student learning experiences, with 
7.98% of  responses highlighting this perspective. 
This relatively low percentage suggests that many 
students still find science challenging
Category IV: 22.8% of  students valuing teachers 
who provide detailed and understandable insights 
into scientific concepts. By offering thorough, 
step-by-step explanations, teachers can effectively 
bridge the gap between students’ existing know-
ledge and new scientific information, reducing 
learning anxiety and creating a more supportive 
educational environment.
Category V: The physical learning environment 
plays a subtle yet significant role in students’ com-
fort during science education, with 5.7% of  stu-
dents highlighting the importance of  a conducive 
classroom setting. A quiet and clean classroom 
creates an optimal learning atmosphere that min-
imizes distractions and supports cognitive focus, 
allowing students to engage more effectively with 

scientific content.
Category VI: 14.82% of  students identifying 
these practical sessions as a source of  comfort in 
science education. Laboratory and group prac-
ticum represent a valuable educational appro-
ach that enables students to experience science 
through direct, hands-on learning. Besides, stu-
dents have no worries for being wrong because 
they usually do it together with their partner. 
Category VII: 21.66% Students said that their 
high interest is a big motivator for studying scien-
ce. The activity such as study, discuss new mate-
rial or formulas makes them feel enjoyable when 
learning science.  They display a tremendous in-
terest in discovering new and exciting topics, pre-
viously unknown to them.
Category VIII: Despite representing only 3.42% 
of  responses, 4 students said that fun learning 
methods and multimedia presentations can can 
help reduce students’ anxiety, increase motivati-
on, and make complex scientific concepts more 
accessible and memorable.

To provide a clearer visualization of  the 
distribution of  students’ responses to the open-
ended question ’What makes you feel comfortab-
le when studying science at school?’, the data is 
categorized into eight main categories and pre-
sented in the form of  a pie chart in Figure 3.

Figure 3. Visualization of  the distribution of  stu-
dents’ responses to the Q1

The examination of  students’ responses 
to what makes them comfortable when learning 
science reveals multiple bound elements that 
work together to create a favorable science lear-
ning environment.  The data show that emotio-
nal aspects are most important, with approxima-
tely 54% of  respondents (Categories II and VII 
combined) emphasizing the value of  supportive 
teacher connections and inherent enthusiasm in 
science.  Pedagogical approaches are also impor-
tant, with around 44% of  students (Categories I 
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and IV) emphasizing engaging teaching methods 
and clear explanations that make complicated 
subjects understandable.  Furthermore, environ-
mental and experiential elements (Categories III, 
V, VI, and VIII) account for around 32% of  res-
ponds, emphasizing the importance of  hands-on 
learning experiences, appropriate physical envi-
ronments, and multimedia integration. It should 
also be noted that one student can response vario-
us answers so that one student’s response can be 
divided into several categories.

Q2: What makes you uncomfortable (anxious) when 
learning science at school?
Category  I: Students experience discomfort and 
anxiety during science learning when they en-
counter difficulties solving assigned problems. 
Specifically, out of  the total responses collected, 9 
participants, representing 11.16% of  the sample, 
reported feeling uncomfortable and anxious in 
science classrooms when they struggle to com-
plete the given tasks.
Category II: Among the participants surveyed, 
8 individuals, accounting for 9.92% of  the to-
tal respondents, reported feeling uncomfortable 
and anxious during required to solve problems 
in front of  their classmates or respond to direct 
questions from their teacher. This suggests that 
the experience of  being publicly called upon to 
demonstrate academic knowledge can trigger sig-
nificant emotional stress for some students during 
instructional settings.
Category III:  Out of  total participants surveyed, 
35 respondents, representing 43.4% of  the sample, 
reported difficulties comprehending scientific for-
mulas and how to use them effectively. This high 
percentage indicates that formula comprehension 
and application pose a substantial challenge. 
Category IV: 18.6% of  respondents identified 
classroom conditions as problematic, with issues 
such as noise and lack of  cleanliness negatively 
affecting the learning atmosphere. These envi-
ronmental factors of  being noisy and dirty poten-
tially disrupt students’ concentration, comfort, 
and ability to effectively engage with academic 
content.
Category V: Among the participants surveyed, 
21.08% of  respondents expressed that the com-
plexity of  scientific content makes it hard to un-
derstand. This significant percentage suggests 
that the intricate nature of  scientific concepts and 
the intellectual demands of  the subject create sub-
stantial learning barriers for students
Category VI: A subset of  students struggle with 
maintaining concentration during science classes, 
with 6 participants, representing 7.44% of  the to-

tal sample, reporting difficulties staying alert and 
attentive. These students described experiencing 
drowsiness, which impedes their ability to effec-
tively engage with and absorb scientific content.
Category VII: Students experience fear of  mak-
ing mistakes during science learning. Out of  the 
total participants surveyed, 10 respondents, ac-
counting for 12.4% of  the sample, reported being 
afraid of  providing incorrect answers. This fear 
of  being wrong suggests that students feel signifi-
cant psychological pressure during scientific edu-
cational experiences.
Category VIII: Among the participants sur-
veyed, 7 respondents, representing 8.68% of  the 
total sample, specifically identified examination 
and assessment as sources of  anxiety or dis-
comfort. These assessment tools appear to cre-
ate heightened pressure and emotional response 
among students.
Category IX: A portion of  students experience 
learning challenges due to insufficient expla-
nations from their teachers. Specifically, 5 par-
ticipants, accounting for 6.2% of  total sample, 
reported a lack of  comprehensive or clear instruc-
tion from their science educators. This indicates 
inadequate pedagogical communication can cre-
ate barriers to understanding scientific concepts.
Category X: A subset of  students reported expe-
riencing no significant obstacles in their science 
learning. Among the participants surveyed, 12 
respondents, representing 14.88% of  the total 
sample, indicated that they did not encounter any 
notable challenges or difficulties during their sci-
ence education.

To provide a clearer visualization of  the 
distribution of  students’ responses to the open-
ended question ‘What makes you uncomfortable 
(anxious) when learning science at school?’, the 
data is categorized into eight main categories and 
presented in the form of  a pie chart in Figure 4.

Figure 4. Visualization of  the distribution of  stu-
dents’ responses to the Q1
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The review of  students’ anxiety sources in 
scientific learning identifies three major issue do-
mains.  Cognitive difficulties are common, with 
over 60% of  replies citing issues with formula 
understanding, content complexity, and problem 
solving (Categories I, III, V).  Affective compo-
nents account for around 34% of  concerns, inclu-
ding worry of  public speaking, making mistakes, 
and assessment anxiety (Categories II, VII, and 
VIII).  Environmental and pedagogical concerns 
account for around 25% of  responses, with an 
emphasis on classroom settings and instructional 
clarity (Categories IV and IX).  Notably, 14.88% 
of  pupils reported no significant obstacles, whe-
reas 7.44% had difficulty concentrating.  These 
data indicate that scientific anxiety is caused by 
a number of  interconnected causes, necessitating 
comprehensive therapies that target cognitive, 
emotional, and contextual aspects of  the learning 
environment.

The Correlation Between Students’ Science 
Anxiety and Student Academic Performance

The data distribution is not normally distri-
buted,  this  research  technique  uses  Spearman’s  
Rho method to test the correlation between com-
ponents or variables. The result of   the correlati-
on test using Spearman’s Rho shows that science 
anxiety has a negative correlation with learning 
outcomes with a value of   r = -0.509. The statisti-
cal significance of  this correlation is supported by 
the obtained  (  -value of  0.000, which falls well 
below the conventional significance threshold of  
0.05 (   < 0.05). The distribution can be seen in 
Table 7.

Table 7. Result of  Spearman’s Correlation be-
tween Science Anxiety Scale and Academic Per-
formance

Variables Correlation (r) Sig (  ) Category

Cor-
relation 
between 
science 
anxi-
ety and 
learning 
outcomes

-0.509 0.000 Moderate 
correla-
tion, 
negative 
correla-
tion

The observed negative correlation coeffi-
cient of  -0.509 reveals a significant inverse rela-
tionship between students’ science anxiety and 
their learning outcomes, demonstrating a modera-
te to strong negative association between these va-
riables. This statistical finding carries substantial 

practical implications for educational contexts. 
When students experience lower levels of  science 
anxiety, they tend to achieve higher learning out-
comes, and conversely, higher anxiety levels are 
associated with diminished academic performan-
ce. Cho’s (2020) correlational research results 
found a significant negative correlation between 
science anxiety and science achievement. It can 
be concluded that science anxiety makes a nega-
tive contribution to the development of  science 
achievement (Cho et al., 2020). This inverse re-
lationship suggests that students who feel more 
comfortable and less anxious in their science clas-
ses are better positioned to engage effectively with 
the learning material, participate more actively in 
classroom activities, and ultimately demonstrate 
stronger academic achievement (Pascoe et al., 
2020). In addition, these results are in line with 
a systematic review conducted by Hashempour 
and Mehrad (2015), which concluded that aca-
demic anxiety has a negative impact on success 
because anxious students think too much about 
themselves, do not focus on the learning process, 
have a shorter memory span, and poor emotional 
intelligence (Hashempour & Mehrad, 2015). 

The psychological comfort these students 
experience likely enables them to focus more on 
understanding concepts rather than being hin-
dered by anxiety-related cognitive barriers. This 
can come from both personal and environmental 
sources. In open-ended question 1, the majority 
of  students answered that the thing that made 
them more comfortable studying science was 
a friendly teacher. This is in line with Wentzel 
(1998) reports significant links between middle 
school students’ assessments of  teacher behavior 
reflecting dimensions of  caring and positive as-
pects of  student motivation, including pursuit of  
social and academic goals, mastery orientations 
toward learning, and academic interest (Wentzel 
& Wigfield, 1998). They may be more willing 
to ask questions, participate in discussions, and 
tackle challenging problems, all of  which contri-
bute to enhanced academic performance (Hsu & 
Goldsmith, 2021). Conversely, students experien-
cing higher levels of  science anxiety might face 
cognitive interference that impedes their learning 
process, potentially leading to reduced participa-
tion, decreased engagement, and subsequently 
lower academic achievement. This in line with 
research that found students’ success in comple-
ting science learning assignments is determined 
not only by their self-efficacy but also by  their  
level  of   anxiety (Maryani et al., 2024). Anxiety 
influences students’ motivations for participation  
in  educational  activities (Afdal et al., 2019).
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This finding underscores the importance 
of  creating supportive learning environments 
that minimize student anxiety and promote 
psychological safety in science education. Furt-
hermore, the variation in sample sizes (75 versus 
34 students) raises important methodological 
considerations about the representativeness and 
generalizability of  these findings. While the lar-
ger sample size in grade 7 might provide a more 
reliable indication of  typical performance at this 
level, the smaller grade 8 sample, though still sta-
tistically meaningful, may be more susceptible to 
individual variations in student performance.

Based on what has been explained, seve-
ral steps that can be taken to reduce anxiety in 
learning science among students include the use 
of  technology-based learning platforms that can 
address the 43.4% of  students who have difficulty 
understanding formulas by providing interactive 
visualizations and self-learning modules. This 
indicates that teachers are required to design 
learning that is appropriate for the current con-
ditions, one of  which is by creating innovative, 
creative, and enjoyable learning media (Suka-
rini & Manuaba, 2021). Reducing distractions 
and anxiety triggers can be achieved by fostering 
an empowering classroom atmosphere (Hsu & 
Goldsmith, 2021) and using innovative tools that 
enhance learning experiences and reduce anxie-
ty during classroom assessments (Husain et al., 
2025). On the other hand, although science an-
xiety and learning outcomes are correlated, it is 
important to note that improving learning out-
comes is equally important as reducing science 
anxiety in students. Some studies indicate that 
learning outcomes can be improved through 
inquiry-based science learning (Aditomo & Klie-
me, 2020), focusing on the use of  effective scien-
tific approaches (Firman; et al., 2018), and imple-
menting problem-based learning models (Ali et 
al., 2023). These findings align with the results 
of  the student questionnaire, where students re-
ported feeling more comfortable and motivated 
to learn when appropriate teaching methods and 
multimedia are used. Additionally, interactive 
and dynamic teaching methods can make science 
more engaging, enabling students to focus on the 
material and become more involved in the lear-
ning process. Studies shows  that  problem-based 
learning model can affect students’ anxiety level 
science learning outcomes (Nurofah et al., 2024; 
Suryanti et al., 2023). Another research by Prata-
ma et al. (2025) found that project-based learning 
is a solution to reduce students’ science learning 
anxiety.

CONCLUSION

In conclusion, this research examined 
the intricate relationship between science an-
xiety and academic performance in junior high 
school students, thereby addressing a significant 
gap in the comprehension of  how emotional 
and psychological factors affect science learning 
achievement. By conducting a thorough analysis 
of  quantitative data gathered from students, the 
study uncovered several important findings rela-
ted to the prevalence of  science anxiety, patterns 
in academic performance and the intricate corre-
lation between these two variables. The empirical 
evidence from this study reveals notable conclu-
sions about the correlation between science an-
xiety and academic performance among junior 
high school students. The quantitative analysis 
indicated a scientific anxiety scale score of  2.31, 
indicating a poor category classification. The sta-
tistical study found a moderate negative correlati-
on (r = -0.509, p < 0.001) between students’ scien-
tific anxiety levels and learning results, indicating 
a significant inverse association between these va-
riables. This association coefficient implies that 
high levels of  science anxiety are associated with 
poor academic achievement, whereas pupils with 
lower anxiety levels tend to obtain better learning 
results. 

The secondary data, obtained through 
open-ended questionnaires, provided valuab-
le insights into the factors influencing students’ 
anxiety levels. A recurring theme emerged regar-
ding the crucial role of  instructor characteristics 
in mediating science anxiety. Specifically, stu-
dents reported experiencing greater comfort and 
engagement in science learning when taught by 
educators who exhibited approachable and sup-
portive pedagogical dispositions. This finding 
underscores the significance of  positive teacher-
student relationships in creating an optimal lear-
ning environment. Conversely, the analysis iden-
tified a primary anxiety trigger among students: 
the comprehension of  scientific formulas. This 
cognitive challenge appears to be a substantial 
source of  academic stress, potentially impeding 
students’ mastery of  scientific concepts. These 
findings contribute to the growing body of  litera-
ture emphasizing the intricate interplay between 
psychological factors and academic achievement 
in science education, particularly highlighting 
how emotional states and teaching approaches 
can significantly influence learning outcomes. 
These results have important implications for 
educational practice, suggesting that interven-
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tions aimed at reducing science anxiety, coup-
led with supportive teaching approaches, may 
be instrumental in enhancing students’ scientific 
learning experiences and academic performance. 
Further research might explore specific pedago-
gical strategies that effectively minimize formula-
related anxiety while maintaining rigorous aca-
demic standards.
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