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ABSTRACT

Human physiology is a core subject in nursing education, providing essential
knowledge for understanding the human body and applying this knowledge in
clinical practice. Despite its importance, many nursing students face difficulties
in mastering complex physiological concepts, leading to gaps between
theoretical knowledge and practical application. Addressing these challenges is
crucial to ensure that future nurses are adequately prepared to deliver safe and
cffective patient care. This study aimed to evaluate nursing students’
understanding of human physiology concepts in basic biomedical science
education and to explore differences based on gender and semester level. A
descriptive cross-sectional design was conducted with 50 nursing students from
the second and fourth semesters at Famika University. Data were collected
using a validated 25-item multiple-choice physiology test. Content validity was
reviewed by experts, and a pilot test yielded a Cronbach’s alpha of 0.82,
confirming good reliability. Data were analyzed using SPSS version 26 with
descriptive statistics, independent t-tests, and chi-square tests, applying a
significance level of p < 0.05. The results showed that second-semester students
achieved higher comprehension scores (77.75%, Good) than fourth-semester
students (68%, Fair). Male students also performed better (81.25%, Good)
compared to female students (74.52%, Fair). These findings suggest that
variations in students’ understanding may be influenced by academic workload,
prior learning experiences, and learning motivation. Strengthening physiology
education through active learning strategies and better integration of biomedical

science content into the nursing curriculum is therefore recommended.
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INTRODUCTION

Human physiology is a core component of the nursing
curriculum, serving as a foundational discipline that
underpins both the theoretical and practical aspects of
nursing education (Brown et al., 2017; Wood et al., 2020).
It provides essential knowledge for understanding the
structure and function of the human body, which is
fundamental to clinical reasoning, decision-making, and
safe

nursing practice. A strong understanding of

physiological principles enables nursing students to
accurately interpret clinical conditions, apply appropriate
interventions, and maintain patient safety throughout their
professional careers (Nuuyoma & Fillipus, 2020; Wood et
al., 2020). As healthcare systems become increasingly
complex, there is a growing need to ensure that physiology
learning supports not only theoretical competence but also
the application of knowledge in diverse clinical contexts

(Astin et al., 2015).

Human physiology plays a pivotal role in nursing education because
it provides the essential foundation for understanding the
mechanisms of the human body, which in turn informs effective
clinical reasoning, patient assessment, and evidence-based decision-
making. Mastery of physiological principles is therefore critical to
ensuring that nursing graduates are equipped to deliver safe and
high-quality care across diverse clinical settings (Ashwathy et al.,
2024;Horiuchi-Hirose et al., 2023). Without a solid grounding in
physiology, students may struggle to connect basic biomedical
concepts with practical nursing interventions, leading to suboptimal
clinical performance (Nuuyoma & Fillipus, 2020; Wood et al.,
2020). This situation highlights a critical research gap in nursing
education, particulatly in the Indonesian context, where empirical
studies focusing on nursing students’ conceptual understanding of
physiology remain limited. While international literature has
documented challenges and proposed active learning solutions,
local evidence is needed to better understand the extent of these
difficulties and their implications for curriculum development.
Therefore, this study was conducted to analyze the current level of
nursing students’ understanding of physiology concepts in basic
biomedical science education and to provide insights into potential
strategies that can bridge the gap between theoretical knowledge
and practical application in nursing education (Quiroga & Choate,
2019; Teshome et al., 2021).

To address these learning challenges, educational theories and
instructional approaches have increasingly emphasized active and
student-centered learning. Constructivist learning theory, for
example, encourages students to actively construct knowledge
through engagement, reflection, and problem-solving (Ashwathy et
al., 2024) . Active learning methodologies, such as problem-based
learning (PBL) and inquiry-based learning (IBL), have proven
effective in fostering greater student interest and retention of
physiological knowledge (Horntvedt et al., 2018; Quiroga & Choate,
2019).

Another critical aspect of comprehending human physiology is the
role of Basic Biomedical Sciences, which provides essential
foundational knowledge for understanding the complexities of
human physiology (Astin et al., 2015; Teshome et al., 2021). A strong
grounding in subjects such as biochemistry, anatomy, and genetics
enhances students’ ability to relate physiological processes to
diseases and health conditions, thereby preparing them for practical
(Brown et al, 2017; Teshome et al, 2021).

Furthermore, the inconsistent integration of these sciences into the

nursing roles

nursing curriculum can lead to fragmented understanding (Ashwathy
et al., 2024; Siddiqui et al., 2022) .

A wealth of studies has highlighted the obstacles that students
encounter in mastering physiology. Research across various
educational settings illustrates that many students report feelings of
inadequacy and confusion regarding physiological concepts, which
correlates with their academic performance and confidence in
clinical practice (Ashwathy et al., 2024; Wood et al., 2020). For
example, some studies have identified low student engagement and
limited interest in physiology-related research, often attributed to
perceived difficulty and insufficient instructional support (Ashwathy
et al, 2024). While international research has explored these
challenges and proposed innovative teaching strategies, empirical
evidence from Indonesia remains limited (Aboregela et al., 2023;
Nuuyoma & Fillipus, 2020). Additionally, further exploration of
interdisciplinary approaches and innovative teaching methods is
warranted to substantiate the efficacy of modified curricula
(Ashwathy et al., 2024; Teshome et al., 2021).

Therefore, this study was conducted to address the existing research
gap by analyzing nursing students’ understanding of human
physiology concepts in basic biomedical science education within the
Indonesian context. While previous studies have highlighted the
importance of effective teaching methodologies, student
engagement, and curriculum design in enhancing physiology learning
(Quiroga & Choate, 2019; Teshome et al., 2021), nursing students
continue to face significant challenges in linking theoretical
physiological concepts with practical application, which may
negatively affect academic performance and clinical confidence
(Ashwathy et al., 2024; Wood et al., 2020). However, most of these
studies have been conducted in Western or other international
contexts, while empirical evidence from Indonesia remains scarce.
However, most available evidence has been generated in Western or
other international settings, and empirical data from Indonesia

remain limited.

Accordingly, this study aimed to evaluate the overall level of nursing
students’ understanding of human physiology and to examine
differences based on semester level and gender. By providing locally
grounded evidence, this study contributes to the existing body of
knowledge and offers practical recommendations for strengthening
physiology learning in nursing education through curriculum
refinement and the integration of active learning strategies.
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METHOD

This study employed a descriptive survey design using a quantitative
approach. The study population consisted of undergraduate nursing
students enrolled in the Basic Biomedical Science course at
Universitas Famika. A total of 85 students were eligible, from which
a random sample of 50 participants was selected using simple
random sampling to ensure representativeness. The sample size was
determined based on feasibility considerations and minimum

requirements for quantitative survey research (Creswell, 2012).

The inclusion criteria were nursing students in their second and
fourth semesters who had completed coursework in human
physiology, were willing to participate voluntarily, and provided
written informed consent. Students who were absent during the
data collection period or who submitted incomplete responses were
excluded from the study.

Data collection was conducted from May 5 to May 7, 2025. A
structured questionnaire consisting of 25 multiple-choice items was
used to assess students’ understanding of human physiology
The

questionnaire was developed based on course learning objectives

concepts and their application in clinical contexts.
and prior literature. Content validity was evaluated by three experts
in nursing education. A pilot test involving 10 students outside the
study sample yielded a Cronbach’s alpha of 0.82, indicating good

internal consistency.

The questionnaires were administered in a supervised classroom
setting, with each student given 30 minutes to complete the test.
Participation was voluntary, and written informed consent was
obtained prior to data collection. Anonymity and confidentiality

were maintained throughout the study.

Data analysis was performed using SPSS version 26. Descriptive
statistics, including means, standard deviations, and frequency
distributions, were used to summarize students’ performance.
Independent t-tests were conducted to compare differences
between semester levels, while chi-square tests were applied to
associations between students’

examine understanding and

demographic variables. Statistical significance was set at p < 0.05.
RESULTS

This study was conducted in May and involved nursing students
from the second and fourth semesters, with participants categorized
based on gender and academic semester. The demographic

characteristics of respondents are presented in Tables 1 and 2.

Table 1. Respondent Characteristics Based on Gender

Gender Frequency Presentase
Female 42 84%
Male 8 16%
Total 50 100%

Table 1 presents the distribution of respondents based on gender.
Out of a total of 50 respondents, the majority were female,
comprising 42 individuals (84%), while male respondents accounted
for only 8 individuals (16%). This significant gender disparity may
reflect the actual gender distribution within the academic program
under study or a gender-based difference in willingness to participate

in academic research.

Table 2. Respondent Characteristics Based on Academic Semester

Semester  Frequency Presentase

Semester 11 30 60%

Semester IV 20 40%
Total 50 100%

Table 2 shows the distribution of respondents according to academic
semester. A total of 30 students (60%) were enrolled in the second
semester, while 20 students (40%) were in the fourth semester. This
indicates that most participants were in the earlier stage of their

academic program.

Table 3. Students' Understanding of Human Physiology
Concepts by Gender

Gender Presentase Group
Female 74,52 % Fair
Male 81,25 % Good

Table 3 illustrates students’ understanding of human physiology
concepts based on gender. Male students demonstrated a higher
mean score (81.25%), classified as “Good”, whereas female students

achieved a mean score of 74.52%, categorized as “Fair”.

The classification of scores was based on established assessment
benchmarks frequently applied in educational research, where 280%
is categotized as Good/High, 70-79% as Fait/Modetate, and <70%
as Low/Poor (Arikunto, 2010). These thresholds are consistent with
prior studies that employed percentage-based intervals to interpret
students’ academic performance in health sciences education (Zakar
et al,, 2024).

Table 4. Students' Understanding of Human Physiology
Concepts by Academic Semester

Semester  Presentase Group
Semester 11 77,75% Good
Semester IV 68% Fair

Table 4 presents the level of students’ understanding of human
physiology concepts in relation to their academic semester. Second-
semester students attained a comprehension rate of 77.75%,
classified as “Good,” while fourth-semester students scored lower,
at 68%, categorized as “Fair” Interestingly, this finding reveals that
students in eatlier semesters exhibited a higher level of conceptual
understanding than those in more advanced semesters. Possible
contributing factors may include academic fatigue, increased
workload in higher semesters, or insufficient reinforcement of

foundational concepts.
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DISCUSSION

Characteristics of Respondents by Gender

The findings of this study revealed that the majority of respondents
were female (84%), with only 16% male participation. This gender
imbalance is consistent with the general demographic trend in
nursing education, where female students typically dominate
enrollment (Voyer & Voyer, 2014). Similar results were also
reported by Nuuyoma & Fillipus (2020), who found that women
constituted the majority of participants in physiology-related
studies, reflecting the broader feminization of the nursing
profession.

Although the dominance of female respondents may limit the
statistical balance between genders, the higher average score
obtained by male students (81.25%, categorized as Good)
compared to female students (74.52%, categorized as Fair) warrants
further consideration. This outcome contrasts with previous meta-
analyses which showed that female students often outperform
males in academic achievement across disciplines, including health
sciences (Voyer & Voyer, 2014). One possible explanation is that
differences in learning strategies, motivation, self-efficacy, or prior
exposure to science-related subjects may influence conceptual
understanding in physiology (Kim, 2024).

From a practical perspective, these results highlight the importance
of implementing learning strategies that accommodate diverse
learning needs across genders. Active learning methods, such as
problem-based learning (PBL) and collaborative group work, have
been shown to reduce performance gaps and promote more
equitable learning outcomes (Horntvedt et al., 2018; Igbal et al.,
2019). In the Indonesian nursing education context, gender-
pedagogy may

engagement and comprehension regardless of gender differences.

responsive and  inclusive enhance student

Characteristics of Respondents by Semester Level

The distribution of respondents based on semester level shows that
the majority came from semester IT (60%), while the remaining 40%
were in semester IV. This finding is important to analyze because
the semester level is closely related to cognitive level, academic

experience, and exposure to more complex learning content.

According to the theory of cognitive development (Dale,
1946)Students who are in the early stages (semester II) tend to still
be in the process of transitioning from concrete thinking to formal
operational thinking, while advanced students (semester IV) have
more developed abstract and reflective thinking abilities. This has
an impact on the way they understand the material, including
conceptual topics such as human physiology. Thus, the involvement
of undergraduates in this study needs to be analyzed more carefully

due to limited understanding due to immature learning experiences.

Similar studies by Vygotsky (1978) and adapted by Kuklinski &
Weinstein (2001) emphasize the importance of the Zone of
Proximal Development (ZPD) in higher education, where entry-

level students need more scaffolding or instructional support in
understanding complex material. In this context, second-semester
students may not have had adequate exposure to physiology material,
in contrast to fourth-semester students who have undergone more

learning and practical experiences.

Research by Albloushi et al. (2023) in the context of nursing students
also found that the semester level had an effect on the level of
understanding and clinical skills, where early students tended to show

lower conceptual understanding than advanced students.

Students' Level of Understanding of the Concept of Human
Physiology by Gender

The results indicate that male students demonstrated a higher level
of understanding of human physiology concepts (81.25%, Good)
compared to female students (74.52%, Fair). According to social
learning theory (Kim, 2024), this disparity may result from
differences in learning experiences, social reinforcement, and self-
efficacy, with males exhibiting greater confidence in science subjects,

promoting deeper engagement with complex concepts.

However, this finding contradicts a substantial body of literature
suggesting that female students often show stronger academic
persistence and consistent performance in health education
programs (Voyer & Voyer, 2014). Therefore, the observed difference
in scores may also be influenced by contextual factors, such as
teaching methods, assessment formats, or the unequal gender

distribution within the sample, which may introduce statistical bias.

Supporting this interpretation, Igbal et al. (2019) reported no
significant gender differences in physiology comprehension when
problem-based learning (PBL) was applied consistently. The study
emphasized that teaching effectiveness depends more on
pedagogical approaches than gender differences. In contrast,
research in the Southeast Asian context by (Voyer & Voyer, 2014)
showed that male students tend to excel in logical reasoning-based

tests, including in anatomy and physiology courses.

Second, learning evaluation should be adjusted to not only rely on
written tests or conceptual memorization, but also accommodate a
more contextual and reflective learning approach, where women
tend to show excellence. Third, supporting strategies such as
academic mentoring programs or self-study training are needed,
especially for groups with lower levels of understanding, so that the

gap does not widen and the learning process remains inclusive.

Students' Understanding of Human Physiology Concepts by
Academic Semester

The findings reveal that second-semester students achieved higher
understanding scores (77.75%, Good) compared to fourth-semester
students (68%, Fair). This result may appear counterintuitive, but it
can be explained by differences in cutriculum focus and academic
demands across semesters.

Second-semester students primarily engage with foundational
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biomedical concepts, allowing them to concentrate more intensively
on basic physiology. In contrast, fourth-semester students face
increased academic workload, clinical integration, and content
complexity, which may reduce their retention and reinforcement of
fundamental physiological principles (Astin et al., 2015; Wood et al.,
2020). Academic fatigue and shifting learning priorities may further
contribute to this pattern.

These findings suggest the importance of vertical curriculum

physiology
continuously reinforced in higher semesters through applied and

integration, where foundational concepts  ate
clinical contexts. Active learning strategies, including Problem-
Based Learning (PBL) and case-based discussions, may help bridge
the gap between basic biomedical knowledge and clinical
application, thereby enhancing long-term

(Horntvedst et al., 2018; Quiroga & Choate, 2019).

comprehension

CONCLUSION

This study revealed variations in nursing students’ understanding of
human physiology concepts, with male and second-semester
students demonstrating higher scores compared to female and
fourth-semester students. These findings highlight the influence of
academic workload, prior learning experiences, and motivational
factors on students’ conceptual comprehension. While the study
contributes locally relevant evidence supported by a validated
instrument, limitations such as the small sample size, single-site
design, and restricted demographic variables indicate that the
findings should be interpreted with caution. Future studies
involving larger and more diverse institutional settings are
recommended to enhance the generalizability of the results and to
inform the development of more effective and inclusive teaching

strategies in nursing education.
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