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ABSTRACT

Understanding biostatistics is one of the essential foundations in nursing science. This is
because it is closely related to the development of evidence-based nursing. This study aimed
to assess nursing students’ knowledge of biostatistics. This descriptive analytic study was
conducted among final-semester nursing students in November 2025. The sample size in this
study was 64 participants, calculated using the Slovin formula with a 10% margin of error.
Samples were selected using a consecutive sampling technique to examine students’
knowledge based on age, gender, semester, university admissions, personal biostatistics
reference, and seminar/workshop experience. Descriptive and correlational data analyses were
performed using SPSS version 22 software. The results of this study indicate that most
students have good knowledge of biostatistics, and there is a significant correlation between
ownership of personal biostatistics textbooks and students’ knowledge (p= 0.040). The
findings of this study provide information for both students and institutions regarding the
benefits of owning personal biostatistics references on knowledge and understanding. This
may serve as a consideration when recommending personal ownership of references, given
greater access to knowledge.

Keywords: Nursing students; Biostatistic; Personal textbook; Data analysis; Evidence-based
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INTRODUCTION

Biostatistics competence is an essential foundation in modern nursing education, which
is transforming evidence-based practice (EBP). Significant limitations in statistical knowledge
and application have been documented in nursing education, research, and practice for several
decades, while the increasing complexity of medical and public health data demands more
advanced quantitative literacy (1). Nursing students face significant difficulties in
understanding statistical analysis, research terminology, and accessing research findings,
which become major barriers to the implementation of EBP (2). In addition, recent research
conducted in Surakarta reported that only 4.4% of nursing students truly understand research
in nursing science (3). This indicates that many nursing students still have a limited
understanding, thus necessitating fundamental research.

The impact of limited biostatistics knowledge among nursing students is
multidimensional and has long-term implications for the quality of the nursing profession.
Difficulties in understanding statistical analysis, limited access to research findings,
insufficient relevant evidence, and unfamiliarity with research terminology pose challenges to
EBP competence among undergraduate nursing students (4). Although statistical knowledge
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and skills are essential for promoting evidence-based practice, health science students often
express anxiety about statistics courses, which may hinder their learning of statistical concepts
(5). At the academic level, deficiencies in biostatistical knowledge result in delays in thesis
completion, suboptimal research methodology, and limited ability to critically appraise the
scientific literature. Furthermore, most residents in related studies demonstrate insufficient
biostatistical knowledge to interpret many findings in published clinical research (6),
indicating that this issue extends beyond undergraduate students and into professional
practice.

Final-year nursing students represent a critical phase in undergraduate nursing
education, as they transition from theoretical learning to independent research application
through the completion of a thesis. At this stage, students are required to master essential
biostatistics competencies, including: (1) understanding various research designs and the
ability to select appropriate designs based on research questions; (2) fundamental concepts of
data; (3) sampling principles and techniques, as well as adequate sample size calculation; (4)
selection of appropriate statistical tests; and (5) the ability to interpret statistical analysis
results (6). Limitations in mastering these components lead to difficulties in developing
rigorous research proposals, which ultimately contribute to delays in thesis completion and
the potential decline in the quality of scientific work produced (7,8).

Knowledge of biostatistics is an integral competency with broad implications for
professional development and nursing practice throughout a career, rather than merely an
academic requirement for graduation. Barriers to comprehensively understanding statistical
reports in research articles have been identified as significant obstacles to the utilization of
research findings in nursing practice (8). Biostatistical competence empowers nurses to
accurately interpret and analyze data, enhancing their ability to understand patient outcomes,
identify epidemiological trends, and make evidence-based clinical decisions regarding care
strategies. Statistical literacy enables nurses to derive meaningful insights from clinical and
research data, contributing to more optimal patient care pathways and improved patient safety
9).

This study is necessary due to the persistent gap between the reported limitations in
biostatistics knowledge among nursing students and the absence of objective quantitative
baseline data, particularly in Gorontalo. Without such data, educational institutions in this
region lack clear evidence to identify specific deficiencies and to design targeted, evidence-
based learning interventions. This gap is further compounded by the limited availability of
standardized guidelines for biostatistics competencies and instructional content, which may
hinder students’ readiness to conduct high-quality research, complete their thesis promptly,
and implement evidence-based practice. Addressing this gap is essential to support
improvements in the quality of nursing education and its downstream impact on patient
outcomes. Therefore, this study aims to describe nursing students’ level of knowledge
regarding biostatistics.

METHODS

This study employed a descriptive design to examine the level of knowledge of final-
semester nursing students regarding biostatistics. The study was conducted at the Department
of Nursing, Universitas Negeri Gorontalo, in November 2025. The minimum sample size was
calculated using the Slovin formula with 10% margin of error, resulting in a minimum of 58
participants. An additional 10% was added to account for potential dropouts, yielding a total
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sample of 64 participants. The sampling technique used was consecutive sampling, with
inclusion criteria consisting of final-semester nursing students willing to participate and
complete the study by signing informed consent. The exclusion criteria included students who
had exceeded the normal duration of the undergraduate program. The instrument used in this
study was developed by the research team and categorized knowledge levels as good,
moderate, or poor. The instrument underwent validity testing using Pearson’s product-
moment correlation, with results ranging from 0.501 to 0.835, and reliability testing using
Cronbach’s alpha, yielding a value of 0.757. Data analysis in this study included descriptive
and correlational analyses using SPSS version 22 software.

Target Population: Nursing Students at
Universitas Negeri Gorontalo

'

Sample: Slovin formula 58 students
10% potential drop-out
Final sample 64 students

I

Measurement of variables
1. Respondent characteristics
2. Students’ knowledge of biostatistics

L 4

Data analysis
1. Descriptive analysis
2. Rorrelation analysis with Spearman’s rho

¥

Conclusion

Figure 1. Research Stages Flowchart

RESULTS

The results of this study showed that the majority of students were female (84%), and
most were 21 years old (63%). Based on the university admissions process for state
universities, most students were selected through independent selection (44%), while the
fewest were through the computer-based test (CBT) examination (22%). Most students did
not have personal biostatistics textbook references (77%), and only a small proportion had
attended seminars or workshops on research methods or biostatistics (28%). All students
(100%) in this study were in their final semester.
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Table 1. Respondent Characteristics

Variabel n % Mean £ SD Minimum Maximum
Age 20.91 +£0.684 20 23

20 years old 16 25

21 years old 63

22 years old 6 9

23 years old 2 3
Gender

Men 10 16

Women 54 84
Semester

Final semester 64 100
University admissions

Achievement-based 22 34

CBT examination 14 22

Independent selection 28 44
Personal biostatistics reference

Have 15 23

Do not have 49 77
Seminar/workshop experience

Yes 18 28

No 46 72

The results of the Spearman rank test showed a significant correlation between personal
ownership of biostatistics textbook references and student knowledge of biostatistics (p =
0.040, p < 0.05). Meanwhile, age, gender, semester, PTN entrance selection, and experience
attending seminars or workshops were not significantly correlated (p > 0.05).

Table 2. Students’ Knowledge Overview

Students’ Knowledge

Variabel Good Moderate Low p-value
n (%) n (%) n (%)
Age 20 years old 8 (50) 4 (25) 4 (25) 0,375
21 years old 19 (47) 10 (26) 11(27)
22 years old 6 (100) 0(0) 0(0)
23 years old 0(0) 2 (100) 0(0)
Gender Men 6 (60) 0(0) 4 (40) 0,920
Women 27 (50) 16 (30) 11 (20)
Semester Final semester 33 (52) 16 (25) 15 (23) 0,999
University Achievement-based 10 (46) 6 (27) 6 (27) 0,227
admissions CBT examination 5(36) 6 (43) 3(21)
Independent selection 18 (64) 4(14) 6(22)
Personal biostatistics Have 11 (74) 2 (13) 2 (13) 0,040%*
reference Do not have 29 (59) 12 (25) 8 (16)
Seminar/workshop Yes 8 (45) 6 (33) 4 (22) 0,651
experience No 25 (54) 10 (22) 11 (24)
Spearman’s rho test; *p<0.05
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DISCUSSION

This study found a significant correlation between personal ownership of biostatistics
references and nursing students’ knowledge of biostatistics (p = 0.040). Students with
personal textbooks demonstrated significantly better knowledge (78%). This finding aligns
with a 2024 quasi-experimental study in Pakistan that demonstrated a significant increase in
post-course biostatistics knowledge through self-paced access to materials (7). Having
personal references allows students to learn flexibly, repeatedly, and in depth without time or
place constraints, thereby enhancing their understanding of biostatistics concepts. References
such as textbooks provide structured explanations, examples, and exercises, enabling students
to systematically grasp concepts and their applications. Research on the statistical education
needs of health science students in 2024 confirmed that access to personal resources bridges
the gap between theory and practice, resulting in a positive correlation with competency.
Mechanism makes personal reference ownership, such as textbooks, a stronger predictor of
participation than episodic workshops (10). A study on the effect of open textbook adoption
on learning outcomes confirmed that free access to textbooks can significantly improve
learning outcomes compared to collective reliance (11-13).

Age and gender were not significantly correlated with biostatistics knowledge (p >
0.05), as illustrated in Table 2. This finding is consistent with a multi-institutional study in
Saudi Arabia in 2025, which identified English proficiency as the sole demographic factor
influencing nursing research competency, rather than age or gender. Knowledge distribution
was even across age and gender groups, indicating that academic maturity alone is insufficient
without specific learning resources (14). University admissions also showed no significant
correlation. Aligns with previous studies that found no relationship between university
entrance selection systemsand graduate students’ Grade Point Average (GPAs) (15).
Khosrozadh et al., reported that learning strategies and outcomes were significantly correlated
with motivation and self-efficacy. Therefore, each individual’s learning outcomes are closely
related to motivation and self-efficacy, not to their university entrance pathways (16).

Furthermore, experience attending seminars or workshops did not correlate with
knowledge of biostatistics. Aligns with previous research conducted in Indonesia in 2025 on
the experiences of nursing educators, which highlighted that active, student-centered methods
were more effective than sporadic workshops for developing understanding (17-21).
Contrasts with a study by Arif et al., that found that webinars and workshops, as teaching
strategies using the Kirkpatrick model, yielded positive results for teamwork, communication
skills, and self-confidence among nursing students. However, results on knowledge or
understanding were not reported (22).

CONCLUSION

Based on the findings, most students demonstrated a good level of knowledge in
biostatistics, and ownership of personal biostatistics textbooks was significantly correlated
with students’ knowledge, indicating that access to learning resources alone is insufficient
without effective utilization and strong self-directed learning skills. However, this study is
limited by its descriptive-analytic design, relatively small sample size, and data collection
from a single institution, which may reduce generalizability, and by the exclusion of other
potential variables influencing knowledge levels. Therefore, future research is recommended
to employ more robust designs, include larger and more diverse samples across multiple
institutions, and examine additional contributing factors. In practice, it is recommended that
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educational institutions encourage not only access to but also the active use of biostatistics
learning resources, while fostering students’ independent learning skills to enhance their
understanding and application of biostatistics.
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