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ABSTRACT  
 

Academic anxiety is a significant concern among first-year 

university students, yet its dimensional profile among biology 

education students in Papua remains empirically 

undocumented. This study aimed to describe the level and 

dimensional patterns of academic anxiety among first-year 

Biology Education students in the context of their Basic Biology 

course in Papua. A quantitative descriptive survey design was 

employed. The samples consisted of second-semester Biology 

Education students at a state university in Papua Province 

during the 2023/2024 academic year (n = 33), selected through 

total sampling. Data were drawn from the anxiety dimension 

of an instrument adapted from the Learning Stress Perception 

scale (LSP), comprising 11 items on an 8-point Likert scale, with 

established content validity and internal consistency 

(Cronbach's α = 0.70). Anxiety levels were categorized using the 

Mean ± 1SD normative criterion (M = 4.37, SD = 1.54). Results 

indicated that the majority of students (69.7%) fell within the 

moderate anxiety category, with equal proportions classified 

as low (15.2%) and high (15.2%) anxiety. Across the four 

dimensions examined, exam anxiety recorded the highest 

mean, followed by academic and future failure anxiety, 

learning anxiety, and personal anxiety, with all dimensions 

falling within the moderate range. These findings contribute 

preliminary empirical evidence on academic anxiety among 

first-year biology education students in a geographically 

underrepresented higher education context in Eastern 

Indonesia, though they should be interpreted cautiously given 

the descriptive design and limited sample size. 
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INTRODUCTION 
 

First-year students experience significant changes at the beginning of their studies at university, 

particularly in the learning process, which shifts from active teacher guidance in secondary school 

to independent learning in higher education (García-Martínez et al., 2021; Thompson et al., 2021; 

Tuero et al., 2024). According to several studies, this transition is often associated with 

psychological pressure on first-year students, including academic demands, stress, time 

management difficulties, anxiety, and depression (Beiter et al., 2015; Thompson et al., 2021). The 

first year of university is therefore a critical transition period that requires special attention, and 

for students in science education programs, this pressure is potentially more intense given the 

distinctive characteristics of their curriculum. 

Based on preliminary studies conducted at several universities in Indonesia, students in 

science education programs complete 22–24 credit hours (SKS) and take an average of 6–8 

subjects per semester. In the first year, three subjects with both theoretical and practical 

components are studied in the same semester: Basic Biology, Basic Physics, and Basic Chemistry. 

The simultaneous demands of theory and laboratory work across several science disciplines have 

been empirically linked to high levels of anxiety in first-year science students (England et al., 2019b; 

Macher et al., 2013), indicating that the structure of science education programs' curricula has the 

potential to create additional psychological pressure at a time when students are still in the early 

stages of transitioning to university life.  

This issue may not receive adequate attention, given that learning at the university level is 

more focused on content mastery than on monitoring students' psychological state. In cognitive 

terms, psychological pressure in learning has been linked to deficits in memory retrieval and 

updating, and has been shown to hinder knowledge transfer and reduce cognitive flexibility in 

problem solving (Vogel & Schwabe, 2016), a mechanism highly relevant to basic science courses 

that require both conceptual understanding and procedural skills. If not identified and addressed, 

this condition can directly impact learning outcomes; students with higher levels of anxiety tend 

to achieve lower academic performance (Deasy et al., 2016; Lin & Huang, 2014; Vitasari et al., 2010), 

and in the most severe cases, may lead students to drop out of their program of study. 

Anxiety is generally defined as an emotional state characterized by feelings of tension, 

worry, and apprehension that arise in response to perceived threats, whether real or imagined, 

accompanied by activation of the autonomic nervous system (Spielberger et al., 1983). In an 

academic context, anxiety takes a more specific form. Cassady (2010), defines academic anxiety 

as a unifying formulation encompassing the various forms of anxiety that students experience 

during the learning process, including test anxiety, anxiety toward specific subjects, and general 

evaluative pressure. Among the various psychological pressures experienced by first-year 

students, academic anxiety is the condition that manifests earliest compared to depression or 

general stress (Haruna et al., 2025). If left unidentified and unaddressed at an early stage, anxiety 

has the potential to develop into more serious psychological distress, making it an early warning 

signal that is most readily detectable in an academic context (Cassady et al., 2019). While stress, 

depression, and anxiety often occur simultaneously, academic anxiety is often the first condition 

that students can recognize themselves because of its direct link to concrete learning situations 

(Cassady et al., 2019; Liu et al., 2023). In an educational context, academic anxiety manifests across 

various domains, including test anxiety, statistics anxiety, and social anxiety, each with 

consequences for academic performance (Kusumastuti, 2020). 

 The diversity of these domains indicates that academic anxiety is multidimensional and 

context-specific; however, its expression in science education programs, particularly in first-year 

foundational science courses, has not been widely studied compared to other academic contexts. 

University students represent a vulnerable population susceptible to anxiety triggered by 

academic stressors; one study reported that nearly a quarter of this population experiences 

anxiety at a level that affects their academic functioning (Cao et al., 2020). These findings 
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collectively demonstrate that academic anxiety is not merely a personal disposition, but a 

phenomenon shaped by context, particularly evident in science education settings where cognitive 

and affective demands converge (Agustiani & Savira, 2022). 

Despite growing attention to the psychological well-being of students in higher education, 

academic anxiety among first-year students in biology education programs remains 

underexplored. Studies in this area have generally focused on students at large institutions in 

Indonesia (Agustiani & Savira, 2022; Kusumastuti, 2020), while the context of Papua has not been 

adequately represented in the empirical literature. Furthermore, although anxiety in the general 

student population has been well documented (Cao et al., 2020). Its specific dimensional 

expression in foundational science courses, particularly Basic Biology, which requires 

simultaneous theoretical and practical engagement in the first semester, has not been 

systematically described. 

Anxiety that develops at the beginning of a student's studies can accumulate and interfere 

with future academic success, making it both practically and academically urgent to understand 

its patterns and dimensions at this stage. Based on the identified research gap, this study aims to 

describe the level and dimensional patterns of academic anxiety among first-year biology 

education students in the context of the Basic Biology course at a university in Papua. Given that 

natural science, biology, chemistry, and physics education programs share a similar first-year 

curriculum structure, namely a combination of theory and practical work across disciplines within 

the same semester, findings from the biology education context may offer preliminary insights 

relevant to other programs within the science education cluster. 

 

METHODS 
 

Research Design 

This study employed a quantitative descriptive survey design to describe the academic anxiety of 

first-year biology education students in the context of the Basic Biology course. This approach 

provides a description of the distribution of anxiety using frequency, percentage, mean, and 

standard deviation (Creswell & Creswell, 2017). 

 

Participants 

This study was conducted at a state university in Papua Province offering a Biology Education 

program. A convenience sampling approach was used to select the study site, as the university 

was accessible to the researcher. Given the small and manageable population size at the selected 

institution (n = 33), total sampling was then applied, with all registered second-semester Biology 

Education students in the 2023/2024 academic year included as participants (Fraenkel & Wallen, 

1990). Although Basic Biology is offered in the first semester, data were collected in the second 

semester to ensure that all participants had completed the course and could reflect on their actual 

learning experiences rather than anticipated ones. All participants were informed that 

participation was voluntary and that they could withdraw at any time without academic 

consequences, and written informed consent was obtained prior to data collection. The sample 

comprised 20 female (60.6%) and 13 male (39.4%) students. In terms of ethnic background, the 

majority were Papuan students (84.8%, n = 28), while the remainder were non-Papuan students 

(15.2%, n = 5). 

 

Instruments 

Data were collected using an instrument developed through adaptation of the Learning Stress 

Perception (LSP) scale (Bedewy & Gabriel, 2015) to the context of the Basic Biology course. The 

adaptation process involved content validation by two experts in biology education and cognitive 

psychology. The original LSP scale reported acceptable internal consistency (Cronbach's α = 0.70). 

This study used only the 11-item anxiety dimension of the adapted instrument, administered on 
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an 8-point Likert scale (1 = strongly disagree; 8 = strongly agree). An even-numbered scale was 

used to eliminate neutral responses and encourage definitive positions (Chyung et al., 2017), while 

an eight-point scale provided sufficient response granularity to capture nuanced variation in 

anxiety levels, consistent with evidence that scales with more than four response categories yield 

superior psychometric properties in terms of reliability, validity, and discriminating power (Preston 

& Colman, 2000). The 11 items were grouped into four thematic dimensions based on the 

consistency of item constructs and their alignment with anxiety dimensions identified in prior 

research on academic anxiety: (1) exam anxiety, referring to worry and apprehension surrounding 

examinations and academic assessments; (2) learning anxiety, pertaining to difficulties and 

discomfort experienced during the learning process; (3), academic and future failure, reflecting 

concerns about future academic and professional outcomes; and (4) personal anxiety, capturing 

perceived demands from lecturers and family members. 

   

Procedure 

This study conducted a secondary analysis of data from a parent study examining learning stress 

among biology education students in Papua (Rahmadana et al., 2026). The original data were 

collected during the second semester of the 2023/2024 academic year. The questionnaire was 

distributed and completed online via Google Form (Vasantha Raju & Harinarayana, 2016). The 

present analysis focused specifically on the anxiety dimension from the participating sample (n = 

33). 

 

Data Analysis 

Data analysis focused exclusively on the anxiety dimension extracted from the parent dataset. For 

each respondent, an overall anxiety score was calculated as the mean of the 11 anxiety items 

(range: 1–8). Descriptive statistics, including frequency, percentage, mean, and standard deviation, 

were computed to characterize the distribution of anxiety levels. Anxiety levels were categorized 

into three groups — low anxiety, Moderate anxiety, and high anxiety — using a distribution-based 

classification approach. Categorization was based on the mean and standard deviation of 

respondents' overall scores (M = 4.37, SD = 1.54), where the SD represents variability in respondent 

mean scores rather than item-level variability. The Mean ± 1SD criterion was applied, following 

recommendations for categorical grouping in educational measurement (Cohen et al., 2021; 

Saifuddin, 2012). This approach enables classification relative to the sample's central tendency and 

variability. The resulting classification thresholds are presented in Table 1. 

 

Table 1 

The anxiety level classification criteria. 

 

Anxiety level Score criterion Score range 

Low anxiety x < M – 1SD x < 2.82 

Moderate anxiety M – 1 SD  x  M +1SD 2.82  x  5.91 

High anxiety x > M + 1SD x > 5.91 

Note: M = Mean (4.37), SD = Standard Deviation (1.54). Threshold values were derived from 

unrounded statistics (M = 4.3664, SD = 1.5432) and rounded independently to two decimal places. 

 

Based on these thresholds, individual mean scores below 2.82 indicated low anxiety, scores 

between 2.82 and 5.91 indicated Moderate anxiety, and scores above 5.91 indicated high anxiety. 

Each respondent was assigned to one category based on their individual mean score. 
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RESULTS AND DISCUSSION 
 

Questionnaire results from 33 respondents showed that 15.2% were in the high anxiety category, 

69.7 % were in the Moderate anxiety category, 15.2% in the low anxiety category (Table 2). 

 

Table 2 

The summary of anxiety level distribution. 

 

Category Range f Percentage 

Low anxiety x < 2.82 5 15.2% 

Moderate anxiety 2.82 – 5.91 23 69.7% 

High anxiety x > 5.91 5 15.2% 

Total 33 100% 

 

The majority of students (69.7%) fell within the Moderate anxiety category. Equal 

proportions were classified as low anxiety (15.2%) and high anxiety (15.2%). All students reported 

some degree of anxiety, with no student scoring below the low anxiety threshold. Table 3 presents 

the mean score for each questionnaire item. All survey items fell within the Moderate anxiety 

category (M range: 3.73–5.03). Items P2 and P10, which measure exam-related anxiety, yielded the 

highest mean scores (M = 4.94 and M = 5.03, respectively). Anxiety toward specific biology topics 

(P6) recorded the third-highest mean score (M = 4.73) (Table 3). 

 

Table 3 

The mean scores and anxiety categories of each survey item. 

 

 Statement Item Average 

Score 

SD Anxiety Category 

1 I am afraid of failing/not passing the basic biology 

course. 

4.27 2.34 Moderate anxiety 

2 I feel that my weakness is worrying too much about 

the exam. 

4.94 2.37 Moderate anxiety 

3 Even though I passed the basic biology course, I 

was still worried about my future career. 

4.48 2.39  

Moderate anxiety 

4 I feel anxious when learning basic biology. 3.73 1.84 Moderate anxiety 

5 I feel better not asking questions even if I haven't 

understood the material being taught. 

4.15 2.36  

Moderate anxiety 

6 I feel anxious about certain biology materials 4.73 2.08 Moderate anxiety 

7 The lecturers criticized my performance and 

assignments in lectures. 

3.94 2.33 Moderate anxiety 

8 The lecturers have unrealistic expectations of me. 4.03 2.21 Moderate anxiety 

9 My family has unrealistic expectations of me. 4.27 2.64 Moderate anxiety 

10 The exam was very stressful for me. 5.03 2.32 Moderate anxiety 

11 I feel that I experienced stress at the beginning of 

my studies 

4.45 2.24 Moderate anxiety 

Overall 4.37 2.26 Moderate anxiety 

Note: SD values represent the standard deviation of individual item scores across respondents (n 

= 33). Overall mean and SD are calculated as the unweighted average of the 11 item-level statistics. 
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All items recorded mean scores within the Moderate anxiety range. Exam-related items (P2, 

P10) showed higher mean scores compared to general learning anxiety items (P4). The eleven 

items were theoretically grouped into four dimensions of anxiety based on thematic focus. The 

eleven items grouped into four dimensions of academic anxiety are presented in Table 4. 

 

Table 4 

Grouping of survey items by academic anxiety dimension. 

 

Dimension  Item Mean SD 

Exam anxiety P2, P10 4.98 2.02 

Academic and future failure anxiety P1, P3 4.38 1.80 

Learning anxiety P4, P6, P11 4.30 1.48 

Personal anxiety P5, P7, P8, P9 4.10 1.79 

Overall 4.37 1.75 

Note: Dimension means represent the average of item means within each dimension. SD values 

reflect variability in respondent-level dimension scores across the sample (n = 33). The overall SD 

(1.75) represents the weighted average of dimension-level standard deviations, weighted by the 

number of items per dimension. 

 

Table 4 shows that exam anxiety recorded the highest mean score (M = 4.98) despite 

comprising only two items. Personal anxiety, which included four items, recorded the lowest mean 

score among the dimensions (M = 4.10). This study examined the academic anxiety profile of first-

year biology education students in the context of Basic Biology instruction at a university in Papua. 

The findings indicate that academic anxiety was distributed across the entire sample, with the 

majority of respondents (69.7%) falling within the Moderate anxiety category, while equal 

proportions were recorded in the low anxiety (15.2%) and high anxiety (15.2%) categories. This 

pattern suggests individual variation in academic anxiety experiences among students in this 

sample. At the item level, four items recorded the highest mean scores: "The exam was very 

stressful for me" (P10, M = 5.03), "I feel that my weakness is worrying too much about the exam" 

(P2, M = 4.94), "I feel anxious about certain biology materials" (P6, M = 4.73), and "Even though I 

passed the Basic Biology course, I was still worried about my future career" (P3, M = 4.48). Items 

related to examinations and specific biology content recorded the highest mean scores, indicating 

that these domains were relatively more prominent in the anxiety profile of this sample compared 

to other domains. 

When items were grouped into four theoretical dimensions, exam anxiety recorded the 

highest mean (M = 4.98), followed by academic and future failure anxiety (M = 4.38), learning 

anxiety (M = 4.30), and personal anxiety (M = 4.10). Although all dimensions fell within the 

Moderate anxiety range, differences in mean scores across dimensions suggest that evaluation-

related anxiety was relatively higher than interpersonal anxiety in this context. Standard deviation 

values at the dimension level ranged from 1.48 to 2.02, with exam anxiety recording the highest 

variability (SD = 2.02) and learning anxiety recording the lowest (SD = 1.48). This pattern suggests 

that experiences of examination-related anxiety varied more widely across students than anxiety 

in the learning context, although further interpretation requires a more comprehensive research 

design. 

The distribution of students across the low (15.2%), moderate (69.7%), and high (15.2%) 

anxiety categories indicates individual variation in anxiety experiences. These findings suggest that 

while Moderate anxiety appears normative among first-year biology education students in this 

sample, evaluation-related concerns were the most prominent domain in the overall anxiety 

profile. 
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Exam Anxiety 

Exam anxiety is defined as intense fear or worry experienced before and during examinations 

(Jirjees et al., 2024). The present study found that exam-related items (P2, P10) recorded the 

highest mean scores among all survey items (M = 4.94 and M = 5.03, respectively), with exam 

anxiety emerging as the most intense dimension overall (M = 4.98). Although these scores 

remained within the Moderate anxiety category, their values approached the upper boundary of 

this range, suggesting that assessment situations represented the most prominent concern within 

this sample. 

These findings are consistent with broader evidence indicating that exam anxiety is 

prevalent among university students (Jirjees et al., 2024; Kassaw et al., 2024). The prominence of 

exam-related items in the present study is consistent with patterns reported in introductory 

biology contexts, where test anxiety has been identified as the most elevated anxiety type among 

enrolled students (England et al., 2019). Prior research has documented negative associations 

between academic anxiety and academic achievement (Aristawati et al., 2020; Awadalla et al., 

2024), although this relationship is not always straightforward. England et al., (2019) found that 

test anxiety among introductory biology students was not predictive of final course grades, 

suggesting that contextual factors may mediate this relationship. Previous studies have also 

reported that exam anxiety tends to be more prominent among female students, first-year 

students, and students with lower grade point averages (Jirjees et al., 2024; Kassaw et al., 2024), 

although demographic analyses were not conducted in the present study. While moderate levels 

of anxiety may facilitate academic performance by enhancing motivation (Hooda & Saini, 2017; 

Putwain & Daly, 2014), excessive anxiety can interfere with concentration and academic 

achievement (Aristawati et al., 2020).  

Both exam-related items recorded substantial standard deviations (P2: SD = 2.37; P10: SD = 

2.32), reflecting considerable individual variation in exam anxiety experiences within this sample. 

This is consistent with evidence that test anxiety varies substantially among university students 

(von der Embse et al., 2018). The heterogeneity observed in this sample suggests that exam anxiety 

was not experienced uniformly, although the specific factors contributing to this variation were 

not examined in the present study. 

 

Academic and Future Failure Anxiety 

The academic and future failure anxiety dimension, comprising items P1 and P3, recorded a mean 

score of 4.38, making it the second-highest anxiety dimension after exam anxiety. Item P1 ("I am 

afraid of failing/not passing the Basic Biology course") recorded a mean of 4.27, while item P3 

("Even though I passed the Basic Biology course, I was still worried about my future career") 

recorded a mean of 4.48. Both items fell within the Moderate anxiety category (P1: SD = 2.34; P3: 

SD = 2.39). 

Anxiety related to course failure among first-year students can be understood in the context 

of the transition from secondary school to higher education, where greater academic 

independence, different assessment mechanisms, and heavier workloads may give rise to self-

doubt regarding one's academic capabilities, as first-year students are particularly vulnerable to 

academic anxiety during this transition (Haruna et al., 2025; Ruiz-camacho & Gozalo, 2025). The 

moderate level of career anxiety reflected in P3 (M = 4.48) suggests that professional concerns 

emerge relatively early in students' academic trajectories, consistent with studies documenting 

career-related anxiety among university students (Karpika & Segel, 2021; Ladejo, 2023; Maharani 

et al., 2021). Labour market uncertainty, where higher education credentials do not always 

guarantee expected employment outcomes, may further compound this anxiety (Hossain et al., 

2018; Krajnakova et al., 2020). Academic stress left unaddressed in the early stages of study has 

also been associated with declining academic achievement and motivation over time (Pascoe et 

al., 2020) 
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The substantial standard deviations recorded for both items (P1: SD = 2.34; P3: SD = 2.39) 

reflect considerable individual variation in the experience of academic and future failure anxiety 

among students in this sample. This heterogeneity suggests that students did not experience 

anxiety related to academic outcomes and career prospects uniformly, although the specific 

factors contributing to this variation were not examined in the present study. 

 

Learning Anxiety 

The learning anxiety dimension comprised three items: P4 ("I feel anxious when studying Basic 

Biology"), P6 ("I feel anxious about certain biology materials"), and P11 ("I feel that I experienced 

stress at the beginning of my studies"). This dimension recorded a mean score of 4.30. Item P4 

recorded a mean of 3.73, item P6 recorded a mean of 4.73, and item P11 recorded a mean of 4.45. 

All three items fell within the Moderate anxiety category (P4: SD = 1.84; P6: SD = 2.08; P11: SD = 

2.24). 

The difference between P4 (M = 3.73) and P6 (M = 4.73) is noteworthy, with anxiety toward 

specific biology materials considerably higher than anxiety toward biology learning in general. This 

pattern suggests that anxiety in this sample may be content-specific rather than reflecting a 

general aversion to the biology discipline as a whole. These findings are consistent with research 

indicating that science-related anxiety tends to be domain-specific, varying not only across science 

subdisciplines such as biology, chemistry, and physics (Megreya & Emadi, 2024), but also across 

topics within the same discipline, where certain biology topics have been documented to generate 

higher levels of anxiety than others, such as variation and evolution, which are historically 

regarded as subjects feared by learners  (Onowugbeda et al., 2023). Science anxiety is broadly 

recognised as a significant phenomenon in the context of STEM education (Khafizova, 2024). 

Item P11 recorded a mean of 4.45 with the highest standard deviation among the three 

items in this dimension (SD = 2.24), reflecting considerable variability in how students experienced 

stress at the beginning of their university studies. Research has documented that anxiety levels 

among first-year students vary substantially from the outset, with some students already 

presenting significant anxiety symptoms upon entering university (Duffy et al., 2020). This 

heterogeneity suggests that students in this sample did not experience early academic stress 

uniformly, although the specific contributing factors were not examined in the present study. This 

pattern overall suggests that learning anxiety in this sample was more content-specific than 

reflective of a general aversion to the biology discipline. 

 

Personal Anxiety 

The personal anxiety dimension comprised four items: P5 ("I feel it is better not to ask questions 

even if I have not understood the material being taught"), P7 ("Lecturers criticise my performance 

and assignments in lectures"), P8 ("Lecturers have unrealistic expectations of me"), and P9 ("My 

family has unrealistic expectations of me"). This dimension recorded a mean score of 4.10, the 

lowest among the four anxiety dimensions. Item means ranged from 3.94 (P7) to 4.27 (P9), with all 

items falling within the Moderate anxiety category. 

Within this dimension, family expectations (P9, M = 4.27) had the highest mean and standard 

deviation among all survey items (SD = 2.64), indicating substantial individual variability in family-

related anxiety. Transitioning to university requires students to adapt to a novel academic and 

social environment while simultaneously managing family expectations regarding academic 

performance, which for some students may constitute an additional source of evaluative pressure 

(Ladejo, 2023). Family-related demands concerning academic major choices and career prospects 

have been associated with future anxiety among university students, with family pressure 

contributing to feelings of anxiety when such expectations are perceived as difficult to meet 

(Karpika & Segel, 2021; Maharani et al., 2021). The relatively high score for reluctance to ask 

questions (P5, M = 4.15, SD = 2.36) is consistent with classroom participation anxiety documented 

in science education contexts, where students have been reported to experience anxiety when 

https://doi.org/10.17509/aijbe.v9i1.97387
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expected to answer questions in front of instructors or peers (England et al., 2019). Lecturer-

related items recorded the lowest means within this dimension (P7: M = 3.94, SD = 2.33; P8: M = 

4.03, SD = 2.21). All items in this dimension recorded standard deviations exceeding 2.2, reflecting 

considerable variability across the sample. 

Personal anxiety recorded the lowest mean score (M = 4.10) among all dimensions in this 

sample. The observed pattern with family expectations recording the highest score, followed by 

reluctance to ask questions and lecturer-related concerns, suggests that sources of anxiety within 

this dimension varied, with family-related pressure being the most prominent in this sample. 

 

CONCLUSION 
 

The findings indicate that academic anxiety was predominantly at the moderate level across the 

sample. Among the four dimensions examined, exam anxiety was the most prominent, followed 

by academic and future failure anxiety, learning anxiety, and personal anxiety, with all dimensions 

falling within the moderate range. Career-related anxiety, previously associated mainly with final-

year students, was also observed among first-year students, as was anxiety stemming from family 

expectations. These findings contribute preliminary empirical evidence on academic anxiety in a 

geographically underrepresented higher education context in Eastern Indonesia, with potential 

relevance for other science education programs sharing a similar first-year curriculum structure. 

However, given the descriptive design and limited sample size, findings should be interpreted 

cautiously. 
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