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Background: Mastery of foundational sciences namely, anatomy, physiology and biochemistry is essential for nursing competence, 
yet many undergraduate nursing students struggle with these courses.
Objective: To investigate institutional factors influencing academic achievement in biomedical sciences among undergraduate 
nursing students in Uganda.
Methods: A cross-sectional study, guided by the philosophy of critical realism, Input-Transformation-Output framework, and 
constructivist learning theory, was conducted at four purposively selected public universities in Uganda between April and 
June 2024. A total of 208 undergraduate nursing students were enrolled using the census approach. This study examined the influence 
of institutional factors on academic achievement in biomedical sciences, measured by the Grade Point Average (GPA). Data were 
collected using a self-administered questionnaire with excellent internal consistency (α = 0.9366) and analysed using Welch’s analysis 
of variance and linear mixed-effects model.
Results: Lower ratings of lecturer’s teaching quality (β = −0.25, 95% CI: −0.46, −0.03, p = 0.03), online only teaching (β = −0.41, 
95% CI: −0.75 − −0.07, p = 0.02) and lack of constructive feedback (β = −0.47, 95% CI: −0.90, −0.03, p = 0.046) were associated with 
lower GPA scores, while Problem Based Learning (β = 0.48, 95% CI: −0.05–1.91, p = 0.04) and good lecturer-student relationship (β = 
0.34, 95% CI: −0.06 to 0.62, p = 0.03) predicted higher GPA scores.
Conclusion and Recommendations: Lower teaching quality, lack of feedback, and online only instruction were linked to lower 
GPA scores, while problem-based learning and good lecturer-student relationships predicted higher achievement. Therefore, nursing 
programs should prioritize strengthening lecturer’s teaching skills, providing constructive feedback, fostering positive lecturer-student 
relationship, and integrating Problem Based and blended teaching approaches to improve students’ academic outcomes.
Keywords: sociodemographic factors, academic achievement, biomedical sciences, nursing education

Introduction
According to the International Council of Nurses (1987), nursing care encompasses the independent, interdependent, and 
collaborative care of individuals of all ages, families, groups, and communities, whether sick or well, in all settings.1 This 
care includes the promotion of health; prevention of disease; and care of the sick, disabled, and dying, as well as 
advocacy, promotion of a safe environment, research, participation in shaping health policy, health systems management, 
and nursing education. Given their wide scope, nurses constitute about 50% of the global health workforce and play 
a critical role in caring for millions of people worldwide.2 They work across almost all points of care and contribute 
significantly to the realization of universal health coverage and Sustainable Development Goals.3 With the right knowl
edge, skills, and attitudes, coupled with adequate numbers and a high level of motivation, nurses can significantly 
transform the healthcare system.4
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Accordingly, many countries now recognize a degree in nursing, herein referred to as the Bachelor of Nursing Science 
(BNS), as the minimum level of education for entry into the nursing profession.5 The BNS program hinges strongly on the 
biomedical sciences. Therefore, science has been described as the foundation of nursing because its scope of knowledge is 
based on scientific principles, facts, concepts, and theories.6 In addition, it has been found that better educated nurse workforce 
adds value to hospitals and therefore upgrading nurse education level can immensely improve patient care.7,8

As many countries work towards realizing universal health coverage, there is equally growing evidence showing that 
BNS graduates bring unique skills to their work as nurse clinicians and contribute greatly towards high-quality nursing 
care. For instance, Wieczorek-Wójcik, Gaworska-Krzemińska9 conducted a study to determine the influence of nurse 
education level on hospital admissions and found that an increasing number of nurses with BNS qualifications was 
associated with significant reductions in patient readmissions and economic benefits. Johua Porat-Dahlerbursh, Linda H. 
Aiku10 also revealed that higher proportion of BNS nurses in the hospital was associated with lower odds of congestive 
heart failure and inpatient surgical mortality.

Biomedical sciences are the foundational courses that students in the BNS program undertake during their first two 
years of study. These courses include anatomy, physiology, genetics, pathophysiology, microbiology, and 
biochemistry.11–13These courses are usually referred to as preclinical or gatekeeper courses because they form a strong 
foundation for the clinical courses and other non clinical courses that are taught later in the program.14 For instance, 
anatomy, physiology, and biochemistry provide a strong foundation for courses like microbiology, pharmacology, and 
pathology which in turn underpin all clinical nursing and midwifery courses, including surgical nursing, medical nursing, 
and antepartum care. Anatomy course focuses on the structure of the human body, including systems, organs, and tissues, 
hence enabling students to understand spatial relationships and normal anatomy essential for patient assessment and 
nursing procedures.15 By the end of the anatomy course, students should be able to accurately identify and describe the 
structures and spatial relationships of human body systems, organs and tissues, and apply this knowledge to conduct 
precise patient assessments and perform nursing procedures safely.

Physiology course explores the functional processes of the human body, explaining how organs and body systems 
work individually and in coordination. This knowledge is important for the nurses to understand health, disease 
mechanisms, and the rationale behind nursing interventions.16 By the end of the course, students should be able to 
explain the functional processes of body systems, analyse how these systems work individually and in coordination and 
apply this understanding to interpret health and disease states and guide nursing interventions.

Similarly, biochemistry examines the chemical and molecular basis of life, including structures of biomolecules of 
medical importance, metabolism, and enzymatic reactions which forms understanding of the disease processes and 
treatment molecules.17 By the end of this course, students should be able to describe the chemical and molecular basis of 
life, including biomolecule structure, metabolism, and enzymatic reactions among others and use this knowledge to 
understand disease mechanisms and rationalize treatment strategies in clinical practice.

Since biomedical sciences form the foundation for the clinical practice for BNS students, and the ultimate goal of the 
BNS nurse is to provide high quality patient care, all BNS graduates are expected to demonstrate competence in biomedical 
sciences during and after the study program.18 Nonetheless, this is not surprising since understanding biomedical sciences 
has been found to help BNS students comprehend clinical constructs and subsequently transition smoothly from biomedical 
to clinical courses. One study found that students’ academic success in biomedical science courses such as anatomy and 
physiology was a strong predictor of their success in the clinical courses such as midwifery and medical nursing.19 This is 
because BNS nurses use their knowledge of biomedical sciences to assess patients, make accurate diagnoses, and provide 
high-quality clinical care.20 Similarly, knowledge of biomedical sciences assists BNS nurses make sound clinical decisions 
regarding patients’ next course of action and provides a solid foundation for further studies.21,22

Bakon23 stated in one of their articles that increasing knowledge of biomedical sciences among BNS students was 
associated with improved patient care and consequently contributed towards improved healthcare outcomes. 
Accordingly, Vincent24 stated that inadequate knowledge of biomedical sciences among nursing students raises patient 
safety concerns. This has been evidenced by a study in which BNS students in Australia declared that inadequate 
knowledge and skills in biomedical sciences had a negative impact on their ability to understand patients’ clinical 
conditions and nursing practice.25
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Despite their relevance, biomedical sciences, particularly anatomy, physiology, and biochemistry, are widely regarded 
as the most challenging course units for many BNS students.26 Academic achievement in these courses has remained 
persistently poor among BNS students in many countries for many years and continues to be a significant concern despite 
various efforts to improve it.27 According to York, Gibson, and Rankin (2015), academic achievement refers to students’ 
ability to meet performance criteria, attain learning objectives, acquire desired competencies, express satisfaction with 
their performance, and persist in their study programs. Specifically, academic achievement reflects the extent to which 
BNS students meet their predetermined educational goals.28 Academic achievement in biomedical sciences is 
a foundation component of nursing education, shaping students competence and readiness for clinical practice. Low 
achievement in these courses can seriously undermine the quality of nursing care, reduce workforce density, and 
negatively affect the career prospects of undergraduate nurses.29

Some studies indicate that due to inadequate knowledge in biomedical sciences, a significant proportion of BNS 
students and qualified nurses continue to experience deficiencies in the cognitive, psychomotor, and affective abilities 
required for clinical roles. For instance, due to challenges in biomedical science knowledge, another study revealed that 
approximately 20% of newly graduated BNS nurses in the United States left their jobs within the first year.30

Just like in many other courses, academic achievement in biomedical sciences among undergraduate nursing students 
is shaped by multiple, interrelated factors. These factors may operate at the input level, where inputs such as students’ 
sociodemographic and educational factors are acted upon and converted into desirable educational outcomes.29 The 
transformation process, according to Input-Transformation- Output (ITO) framework, plays a critical role in shaping the 
learning outcomes. This process is primarily related to institutional factors and highlights the influence of contextual 
elements that explain variations in academic achievement across institutions.31

According to Gultice, Witham,32 poor academic achievement in biomedical sciences among BNS students may not be 
a context-specific phenomenon, since the literature indicates that globally, a large proportion of BNS students register fail 
or marginal pass scores in these courses. However, various studies have also shown variations in the extent of academic 
achievement in biomedical sciences among BNS students and the factors that predict it, implying that there could be 
context-specific factors as well. For instance, studies conducted in Norway, Italy, and England reported that approxi
mately 30% of BNS students registered at least one failure in anatomy, physiology or biochemistry.33–37 In contrary, 
a related study conducted at a community college in the United States between 2014 and 2015 reported that 50% of 
nursing students experienced academic failure in anatomy and physiology, making a sharp departure from the earlier 
study finding.38 Therefore, this implies that academic achievement in the biomedical sciences among BNS students is 
a phenomenon that has various modifiable and non-modifiable factors, some of which are contextual in nature operating 
at the educational institutions.39

Institutional determinants such as teaching effectiveness resulting from application of engaging teaching methods and 
approaches have been reported in many studies.40,41 However, the reported findings primarily come from studies 
conducted in high income countries or from systematic reviews, leaving the contextual situation in many low- and 
middle-income countries poorly understood.27 A study conducted in Tanzania, one of Uganda’s neighboring countries 
revealed that low tutor quality was one of the institutional factors influencing acquisition of competences. However, this 
study focused only on diploma-awarding institutions, thereby excluding degree awarding institutions such as 
universities.42 A study in Uganda explored the institutional factors influencing academic achievement. However, it 
focused primarily on those factors that predict acquisition of clinical skills, leaving out those that affect the mastery of 
biomedical sciences, the prerequisites for clinical courses.43 Another study focused on the student educational factors 
influencing academic achievement in biomedical sciences among undergraduate nursing students, hence leaving out the 
understanding of the institutional determinants.44 Similarly, a study in Uganda explored the lecturers’ views on academic 
achievement in biomedical sciences and found that institutional factors, such as high student-lecturer ratio influenced 
academic achievement. However, this was a qualitative study, the determinants from the quantitative perspective remain 
poorly understood, yet such understanding would complement the insights already gained from qualitative findings.45 

Owing to this research gap, the issue of biomedical sciences among BNS students has been described as an area where 
more research studies are needed.26,46
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Therefore, a clear understanding of the institutional determinants of academic achievement in anatomy, physiology, 
and biochemistry, among BNS students from the quantitative perspective, can provide credible evidence to guide the 
design and implementation of effective and efficient interventions to address poor academic performance in these courses 
in Uganda and beyond.32

Critical Realism (CR) philosophy enriches the understanding of the institutional determinants of academic achieve
ment in biomedical sciences among BNS students by recognizing the layered nature of reality, distinguishing between 
observable events, the mechanisms that produce them, and the deeper structures that underpin those mechanisms.47 The 
Critical Realist philosophical stance supported the use of multiple approaches to uncover factors influencing academic 
achievement, as well as potential explanations for these factors from the available literature. CR enables a nuanced 
understanding of institutional influences, accounting for both visible outputs and less-tangible contextual and structural 
enablers or constraints.48 Taken together, the ITO framework and CR philosophy provide a robust justification for the 
study’s design and focus on uncovering the institutional factors that shape academic achievement. Therefore, by 
revealing both surface-level patterns and deeper predictive mechanisms, this study aimed to identify institutional 
determinants of academic achievement among Bachelor of Nursing Science students and to recommend strategies for 
improving and sustaining academic achievement in Uganda and similar contexts.

Methods
Study Design and Site
A cross-sectional design was used to guide this study. A cross-sectional study design was used to examine the 
associations between institutional factors and academic achievement in biomedical sciences at a single point in time. 
This design is particularly advantageous for exploring complex, multifactorial relationships within a defined population 
without the resource-intensive demands of longitudinal follow-up. By capturing data simultaneously on both predictor 
and outcome variables, the cross-sectional approach enabled efficient assessment of existing patterns and correlations 
within the academic environment of Ugandan nursing students. Furthermore, this design allowed for the identification of 
potential areas for educational intervention and policy development, serving as a foundational step for future longitudinal 
or experimental research. Given the study’s objective of mapping out institutional influences on academic achievement 
and recommending strategies to improve and sustain it in Uganda and similar settings, the cross-sectional design provides 
a pragmatic yet robust framework for generating timely, contextually relevant insights.49

The study was conducted between April and June 2024 at four public universities in Uganda offering Bachelor of 
Nursing Science (BNS) program. Private universities were excluded because of their notable differences from public 
institutions in areas such as student academic preparedness, funding structures, administrative systems, institutional 
philosophies, and core values. These structural and operational disparities may have introduced significant variability, 
potentially confounding the analysis. Public universities were purposively selected to ensure contextual and institutional 
homogeneity, which was essential for maintaining internal validity. Additionally, the study did not aim to compare 
academic achievement between public and private universities; rather, it sought to explore the factors influencing 
academic success in a relatively uniform institutional environment. This focus allowed for a more controlled examination 
of the predictors of academic achievement among nursing students in public higher education settings in Uganda.

At all four public universities that participated in the study, the three biomedical science courses of interest, namely, 
anatomy, physiology, and biochemistry were taught by different lecturers. Each course was assigned to specific lecturers, 
the majority of whom at least held a master’s degree relevant to the course. For example, a master of Anatomy or Surgery 
for anatomy course, a master of Physiology or Internal Medicine for physiology course, and master of Biochemistry or 
Molecular genetics for biochemistry course.

At all four public universities, each biomedical science course comprised four to five sub courses, each carrying four 
to five Credit Units (CUs). For instance, at one university, anatomy course included anatomy I (5CUs), anatomy II 
(4CUs), anatomy III (4CUs), and anatomy IV (5CUs). A similar structure was used for physiology and biochemistry. The 
number of sub courses and corresponding CUs varied only slightly across universities, consistent with the flexibility 
allowed under National Council of Higher Education (NCHE) minimum standards. The structure, content, delivery, and 
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assessment of these courses were largely uniform as guided by the NCHE minimum standards for degree nursing 
program. These guidelines specify the essential content, expected learning outcomes, and assessment methods. However, 
individual universities retain discretion to exceed the minimum requirements through supplementary materials or 
instructional innovations. Consequently, while minor variations may exist, the overall structure, content coverage, 
mode of delivery, and assessment of these courses were highly comparable across the four universities. These minor 
structural differences likely contributed to the observed violation of homogeneity of variance in the data, which was 
appropriately addressed during data analysis. This research work was undertaken as part of the authors’ doctoral studies 
in medical education and therefore forms a component of the thesis.

Study Participants and Sampling Method
The target population comprised all undergraduate nursing students in Uganda who had completed biomedical sciences 
and were enrolled in a four-year nursing program at public universities. Owing to the small size of the study population, 
a census sampling approach was employed, including all nursing students who met the criteria of being in the target 
population and had all examination results available on their online portals. However, students who declined to 
participate in the study, or were absent during the time of data collection, did not participate in the study. As a result, 
a total of 218 students met the inclusion criteria and were expected to participate in the study. However, 208 students 
participated in the study, giving an excellent response rate of 95.4%. Among the students who did not participate in the 
study, eight (8) were absent during the time of data collection due to various illnesses and two (2) declined to participate 
in the study possibly due to other overarching academic or personal engagements.

The census sampling approach has numerous strengths in terms of the quality of the study findings. Including all 
students who met the inclusion criteria enhanced the study’s internal validity by eliminating sampling bias.50 This 
approach increased the statistical power and precision, thus allowing for a more reliable analysis of the complex factors 
influencing academic achievement. It also ensured inclusivity, captured diverse student experiences, and aligned with the 
study’s non-comparative focus on a homogeneous institutional context.51 Overall, census sampling strengthened meth
odological rigor and provided a solid foundation for future research.

Data Collection Instrument
A structured questionnaire was used to collect data. The questionnaire was developed by the principal investigator based 
on the existing literature and validated by two co-authors and two peer researchers, all of whom were experts in nursing 
education. This single questionnaire was used to collect data across the three biomedical science courses. The 
questionnaire consisted four sections, labeled A, B, C, and D. Section A gathered data on the students’ sociodemographic 
characteristics and consisted 20 items. Section B assessed the level of academic achievement, comprising 4 broad items, 
each with at least four sub items. Section C focused on the student-related educational factors that predicted academic 
achievement and contained 28 items. Data from this section formed the basis for the previously published article. Section 
D examined institutional determinants of academic achievement and included 29 items. Data from this section form the 
basis for this article.

The questionnaire was pre-tested with 30 nursing students from a non-participating university to ensure its clarity and 
reliability. The scale’s internal consistency was assessed, yielding a Cronbach’s alpha value of 0.9366, indicating 
excellent reliability. A structured questionnaire was used to ensure standardized and reliable data collection, minimize 
bias, and enhancing consistency.52 Its high Cronbach’s alpha (≥ 0.80) reflected strong internal consistency, indicating that 
the instrument reliably measured key constructs such as institutional support and academic preparedness.53 This 
reliability reduced measurement errors, strengthened internal and construct validity, and ensured that the findings were 
both accurate and meaningful.54 By using a psychometrically sound instrument, the study improved methodological rigor 
and credibility, enabling trustworthy conclusions that can inform nursing education policies and practice.55

Study Variables and Their Measurement
Academic achievement (the outcome variable) was measured and analyzed in relation to institutional factors (predictor 
variables) to explore the relationship between the two. Academic achievement was defined as the extent to which 
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undergraduate nursing students met the learning objectives and outcomes in biomedical sciences. Academic achievement was 
measured objectively and subjectively using the Grade Point Average (GPA) and Subjective Academic Achievement Scale 
(SAAS) respectively. The SAAS had five modified parameters: the level of student satisfaction with their academic 
achievement in biomedical sciences, whether their achievement reflected their effort, their perceived knowledge in biomedical 
sciences, their self-efficacy to improve, and the extent to which they applied biomedical knowledge in patient care. Each of 
these parameters was measured using a five-point Likert scale and the findings were interpreted as percentages.

Institutional factors, in this context, referred to the degree to which the universities were equipped and prepared to 
deliver biomedical science education to nursing students. The comparison aimed to determine whether universities’ level 
of preparedness and the instructional approaches employed by lecturers influenced students’ academic achievement in the 
biomedical sciences. Institutional factors included, but were not limited to, the biomedical sciences curriculum content, 
the instructional approaches and methods used by lecturers, and the quality of student–lecturer interactions.

Data Collection Process
After obtaining ethical approval and administrative clearance from the vice chancellors of the participating universities, 
the Principal Investigator (PI) scheduled visits to each university on different days. The PI recruited and trained 
a research assistant who held a postgraduate qualification in health research. The PI and one research assistant engaged 
with the participants through their heads of departments and class representatives. They were informed about the study, 
and those who consented provided their mobile numbers that were used to share a link to the online questionnaire. 
Students completed and submitted the questionnaire immediately using Kobo Collect software. Upon submission, the 
research assistant asked each participant to access the online academic result portal. The submitted data, including grades 
in anatomy, physiology, and biochemistry, were verified before the students’ departure. These grades were further 
analyzed to arrive at the Grade Point Averages (GPAs) for each biomedical science course.

Data Analysis
Academic achievement was analyzed by considering data variability and clustering within institutions. To address 
potential biases due to institutional differences, analyses were conducted separately for each biomedical science course: 
anatomy, physiology, and biochemistry. Descriptive statistics were used to summarize the sample and academic 
performance. Welch’s analysis of variance was applied to accommodate unequal variances among groups. For multi
variate analyses, a Linear Mixed-Effects (LME) Model was employed, treating the university as a random effect to 
account for institutional clustering. Therefore, the model was preferred to ensure robust inference despite data variability.

LME model fit was assessed using Akaike Information Criterion (AIC), which compares relative quality of competing 
models by balancing model likelihood and complexity. A lower AIC value indicates a more parsimonious model with 
better relative fit. Therefore, the null model had an AIC of 457.57, while model 1, which included all potential predictors, 
had a higher AIC of 579.67. Predictors were then refined using stepwise regression which sequentially added or removed 
variables based on statistical significance, resulting in the exclusion of non-contributory factors. The final model achieved 
an AIC of 444.62, indicating improved model fit relative to the null and full model.

Before using LME model, key assumptions namely linearity, normality of residuals, homoscedasticity, and indepen
dence of random effects were evaluated to confirm adequacy of the final model. Linearity between random predictors and 
outcome was examined by plotting residuals against fitted values, which showed no evidence of systematic patterns, thus 
supporting the assumption of linearity. Normality of residuals was checked using Q-Q plots and histograms, both of 
which indicated an approximately normal distribution. Independence of random effects was assessed by examining the 
variance-covariance structure and plotting best linear unbiased predictors against fitted values. No evidence of depen
dance was observed. Thus, findings supported the adequacy of the LME model for the data. Homogeneity of variance 
was assessed using Levene’s test. The results indicated a significant violation of the homogeneity assumption (p˂0.005). 
Therefore, in order to account for unequal variances and correlated errors, data were analyzed using LME model, which 
provides valid estimates under such conditions.
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To control for potential confounding factors such as students’ sociodemographic factors (age, home address, gender, 
religion, financial status, marital status) and individual educational factors (previous school attended, prior academic 
performance, choice of nursing profession, learning styles), these variables were included in the LME as covariates.

All analyses were conducted in R (version 4.4.1), with statistical significance set at p < 0.05.

Ethical Considerations
This study was approved by the Research and Ethics Committee of Moi University in Kenya (FAN: 0004463), The AIDS 
Support Organization-Research Ethics Committee in Uganda (TASO: 2023–261), and by the Uganda National Council of 
Science and Technology (HS3522ES). The principal investigator (PI) also obtained clearance from the Uganda National 
Council for Science and Technology. Written informed consent was obtained from all participants.

Results
Sociodemographic Characteristics of Study Participants
A total of 208 nursing students participated in the study between April and June 2025. The majority were male (58.7%, n = 122) 
and aged 20–24 years (71.6%, n = 149). Most participants were single (79.3%, n = 165), hailed from Eastern Uganda (37.5%, n = 
78), and from rural settings (35.6%, n = 74). More than half (54.3%, n = 113) were under government sponsorship, whereas 
75.5% (n = 157) had both parents alive. The study also revealed that significant proportion of study participants (63.5%, n = 132) 
resided in privately rented hostels typically located 1–3 km from the university. See Table 1.

Level of Academic Achievement in Biomedical Sciences
Grade Point Average (GPA)
Students scored highest mean GPA in physiology (2.92), followed by biochemistry (2.91) and the least GPA score was in 
anatomy (2.65). The overall mean GPA score across the three biomedical science courses was 2.83.

Table 1 Sociodemographic Characteristics of Study Participants

Variable Frequency Percentage (%)

Characteristics of study participants

Gender

Female 86 41.3

Male 122 58.7

Age category

20–24 149 71.6

25–29 34 16.3

30 and above 25 12.0

Type of sponsorship

Government 113 54.3

Private 85 40.9

Non-Governmental Organization 9 4.3

Marital status

Single 165 79.3

In relationship or married 43 20.7

(Continued)
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Analysis of variance demonstrated a significant difference in academic achievement across the three biomedical science 
courses (F= 7.9, P˂0.001). Students scored significantly lower in anatomy (mean GPA 2.65±0.81), compared with 
physiology (mean GPA 2.92±0.77, p˂0.01) and biochemistry (mean GPA 2.91±0.77, p˂0.01). No difference in academic 
achievement was observed between physiology and biochemistry (p˃0.05). The proportion of variance explained by course 
differences was small (η2 = 0.025), corresponding to-small-to moderate effect size (Cohen’s f = 0.16). When variation in 
academic achievement across the four universities was examined, an intraclass correlation coefficient (ICC) of 0.37 was 
found, indicating that 37% of the variance in academic achievement was explained by the differences between universities.

Subjective Academic Achievement
Students who strongly agreed or agreed that they were satisfied with their academic achievement in anatomy, physiology 
and biochemistry had significantly higher GPAs compared to those who disagreed or strongly disagreed (p˂0.01). The 
strongest differences were observed in anatomy and physiology (p˂0.001). Similarly, students who strongly believed that 
their academic achievement was appropriate for their efforts had the highest GPAs with significant differences across 
categories (p˂0.01). Perception of being knowledgeable and applying knowledge in these courses in the care of patients 
did not show statistically significant associations with GPA (p˂0.316 and p˂0.222 respectively). Belief in the potential to 
do better was marginally associated with academic achievement (p˂0.051). See Table 2.

Table 1 (Continued). 

Variable Frequency Percentage (%)

Region of home district

Central 55 26.4

Eastern/northeastern 78 37.5

Northern 27 13

Western 48 23.1

Home location level of urbanization

Peri urban (small town) 70 33.7

Rural 74 35.6

Urban 64 30.8

Entry scheme

Advanced level secondary school 176 84.6

Diploma holder or any other 32 15.4

Table 2 Findings on Subjective Academic Achievement Using 
Subjective Academic Achievement Scale (SAAS)

Variables Category n (%) Mean GPA sd Sig

Satisfied with performance in Anatomy

Strongly agree 16 (7.7) 2.84 1.15 0.000***

Agree 49 (23.6) 3.37 0.81
Neutral 51 (24.5) 2.80 0.86

Disagree 61 (29.3) 2.63 0.77

Strongly disagree 31 (14.9) 2.38 0.86

(Continued)
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Institutional Factors Influencing Academic Achievement in Biomedical Sciences
Anatomy
Multivariate analysis revealed that students who were unsure if their lecturers missed teaching scheduled anatomy lessons scored 
a GPA less by 0.59 points compared to those who knew that lecturers missed scheduled anatomy lessons (β = −0.59, 95% CI: 
−1.11 - −0.09, p = 0.03). Students who were taught anatomy using practical sessions, such as cadaver dissection in addition to 
theory lessons, scored a GPA less than 0.36 points compared to those who were not (β = −0.36, 95% CI: −0.62 - −0.10, p = 0.006). 

Table 2 (Continued). 

Variables Category n (%) Mean GPA sd Sig

Satisfied with performance in Biochemistry

Strongly agree 22 (10.6) 3.14 0.99 0.007**

Agree 64 (30.8) 3.07 0.88

Neutral 52 (25.0) 2.72 0.87
Disagree 47 (22.6) 2.63 0.89

Strongly disagree 23 (11.1) 2.47 0.77

Satisfied with performance in Physiology

Strongly agree 27 (13.0) 2.96 1.26 0.000***
Agree 65 (31.2) 3.14 0.78

Neutral 47 (22.6) 2.90 0.70

Disagree 50 (24.0) 2.49 0.82
Strongly disagree 19 (9.1) 2.23 0.85

My performance is appropriate for my effort

Strongly agree 16 (7.7%) 3.49 1.13 0.000***
Agree 65 (31.2%) 2.98 0.92

Neutral 50 (24.0%) 2.84 0.80

Disagree 55 (26.4%) 2.58 0.82
Strongly disagree 22 (10.6%) 2.44 0.80

I feel knowledgeable in the three courses

Strongly agree 25 (12.0%) 3.03 0.97 0.316

Agree 114 (54.8%) 2.88 0.89
Neutral 52 (25.0%) 2.62 0.89

Disagree 11 (5.3%) 2.77 0.94

Strongly disagree 6 (2.9%) 2.72 0.95

I believe I can do better

Strongly agree 93 (44.7%) 2.94 0.85 0.051

Agree 94 (45.2%) 2.77 0.91

Neutral 11 (5.3%) 2.77 0.92
Disagree 3 (1.4%) 1.41 1.29

Strongly disagree 7 (3.4%) 2.76 1.00

I apply knowledge of courses in patient care

Strongly agree 81 (38.9%) 2.88 0.82 0.222
Agree 103 (49.5%) 2.84 0.92

Neutral 15 (7.2%) 2.56 0.92

Disagree 4 (1.9%) 1.93 1.74

Strongly disagree 5 (2.4%) 2.97 1.05

Notes: Significance codes: ***p < 0.001, **p < 0.01.
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The study also found that students who were taught anatomy using Problem Based learning approach scored higher in GPA by 
0.48 points compared to those who were taught using the lecture method (β = 0.48, 95% CI: 0.01–0.96, p = 0.04). Similarly, 
students who were taught using tutorials scored higher in GPA by 0.33 points compared to those who were taught using the 
lecture method (β = 0.33, 95% CI: 0.03–0.63, p = 0.03). The study also found that students who were taught anatomy using an 
online approach scored a GPA of less than 0.32 points compared to those who were taught using the blended approach (β = −0.32, 
95% CI: −0.61 - −0.02, p = 0.04). See Table 3.

Table 3 Multivariate Analysis of Institutional Factors Influencing Academic 
Achievement (GPA) in Anatomy Among Students of Bachelor of Nursing Science

Variable category Coefficients (CI) std.error Df t-value P-value

Intercept 3.11 [2.38–3.84] 0.38 10.28 8.12 0.000***

Lecturer missing teaching Anatomy

Yes 1

No −0.11 [−0.33–0.11] 0.12 183.45 0.94 0.35

Not sure −0.59 [−1.11- −0.09] 0.27 182.46 −2.18 0.03*

Lecturer-student relation in Anatomy

Fair 1

Good −0.03 [−0.25–0.19] 0.12 183.05 −0.27 0.79

Poor 0.08 [−0.21–0.36] 0.15 182.27 0.50 0.62

Very Bad 0.68 [−0.08–1.45] 0.41 182.36 1.66 0.10

Very Good 0.30 [−0.003–0.61] 0.17 183.13 1.82 0.07

University has online resources such as e-books, magazines

Great extent 1

Not at all available 0.09 [−0.21–0.39] 0.16 182.04 0.56 0.58

To some extent −0.10 [−0.29–0.09] 0.10 182.14 −0.95 0.34

Students doing practical as a way of learning anatomy

Always 1

Never −0.21 [−0.70–0.25] 0.25 184.51 0.84 0.40

Most times −0.36 [−0.62- −0.10] 0.13 183.56 −2.80 0.006**

Sometimes 0.02 [−0.65–0.25] 0.19 184.99 0.09 0.93

Teaching method used most by lecturers in class

Lecture 1

Group presentation −0.04 [−0.56–0.28] 0.23 183.14 −0.60 0.55

Demonstrations −0.07 [−0.44–0.58] 0.27 183.14 −0.24 0.81

Problem based 0.48 [0.01–0.96] 0.23 183.28 2.08 0.04 *

Tutorials 0.33 [0.03–0.63] 0.15 184.45 2.19 0.03 *

(Continued)
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Physiology
Multivariate analysis of institutional factors influencing academic achievement in physiology among BNS students 
revealed that those who perceived their physiology lecturers as having good teaching skills to some extent scored, on 
average, 0.25 GPA points lower than those who perceived their lecturers as having good teaching skills to a greater extent 
(β = −0.25, 95% CI: −0.46 - −0.03, p = 0.03). Students who reported having very good relationship with their lecturers of 
physiology scored 0.37 GPA points higher than those who described their relationship with their lecturers as simply a fair 
one (β = 0.37, 95% CI: 0.07–0.67, p = 0.02). Similarly, students who preferred to be taught physiology using an online 
approach scored, on average, 0.41 GPA points lower than those who preferred a blended teaching approach (β = −0.41, 
95% CI: −0.75 - −0.07, p = 0.02). See Table 4.

Biochemistry
A multivariate analysis of institutional factors influencing academic achievement revealed that students who described their 
relationship with biochemistry lecturers as “very good” had a GPA of 0.34 points higher than those who described their 

Table 3 (Continued). 

Variable category Coefficients (CI) std.error Df t-value P-value

Teaching/Learning approach used most by the lecturers

Blended/mixture 1

Face2face/physical 0.07 [−0.17–0.31] 0.13 183.81 0.54 0.59

Online −0.32 [−0.61- −0.02] 0.16 183.99 −2.02 0.04 *

Teaching/Learning approach most liked by the students

Blended/mixture 1

Face2face/physical −0.26 [−0.51- −0.002] 0.14 182.66 −1.87 0.06

Online −0.28 [−0.62–0.04] 0.18 182.55 −1.60 0.11

University giving end of semester practical examination

At times 1

No −0.11 [−0.55–0.33] 0.24 182.43 −0.48 0.63

Yes −0.05 [−0.38–0.28] 0.18 182.84 −0.26 0.80

Notes: Signif. codes: 0 ***, 0.001 “**” 0.01 “*” 0.05.

Table 4 Multivariate Analysis of Institutional Factors Influencing Academic Achievement in 
Physiology Among Students of Bachelor of Nursing Science

Variable Category Coefficient (CI) std.error df t-value P value

Intercept 2.62 [1.58–3.66] 0.57 60.13 4.59 0.000***

Whether lecturers possess good teaching skills

Great extent 1

Not at all knowledgeable 0.17 [−0.68–1.01] 0.46 180.19 0.36 0.72

Not sure −0.53 [−1.14–0.07] 0.33 179.32 −1.62 0.11

To some extent −0.25 [−0.46- −0.03] 0.11 179.28 −2.14 0.03 *

(Continued)
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Table 4 (Continued). 

Variable Category Coefficient (CI) std.error df t-value P value

Lecturer- student relationship

Fair 1

Good 0.15 [−0.10–0.39] 0.13 179.18 1.12 0.26

Poor 0.18 [−0.20–0.56] 0.21 179.48 0.89 0.38

Very bad 1.62 [−0.02–3.26] 0.89 179.14 1.82 0.07

Very good 0.37 [0.07–0.67] 0.16 179.35 2.31 0.02*

University has online resources such as e-books, magazines

Great extent 1

Not at all available 0.34 [0.02–0.67] 0.17 179.81 1.97 0.05

To some extent −0.06 [−0.26–0.14] 0.11 179.47 −0.57 0.57

Students doing practical as a way of learning physiology

Never 1

Always 0.46 [−0.32–1.25] 0.43 179.50 1.08 0.28

Most times 0.55 [−0.24–1.34] 0.43 179.34 1.29 0.20

Sometimes 0.71 [−0.09–1.50] 0.43 179.20 1.65 0.10

Teaching/Learning approach by the lecturers

Blended/mixture 1

Face2face/physical 0.01 [−0.25–0.27] 0.14 181.70 0.04 0.97

Online −0.09 [−0.37–0.20] 0.16 181.77 −0.55 0.58

Teaching/Learning approach most liked by students

Blended/mixture 1

Face2face/physical −0.22 [−0.48–0.03] 0.14 180.59 −1.64 0.10

Online −0.41 [−0.75- −0.07] 0.18 180.20 −2.20 0.02 *

Taking students to the hospitals to comprehend learning from patients

No 1

Yes −0.04 [−0.31–0.25] 0.15 178.29 −0.25 0.80

Lecturer giving back answer sheets to the students for the progressive tests

No 1

Not sure 0.43 [−0.23–1.08] 0.35 179.67 1.21 0.23

Rarely 0.15 [−0.19–0.49] 0.18 179.67 0.83 0.41

Yes −0.04 [−0.46–0.38] 0.23 179.56 −0.17 0.86

(Continued)
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relationship as “fair” (β = 0.34, 95% CI: 0.06–0.62, p = 0.03). Similarly, students whose lecturers never returned marked 
scripts for progressive tests scored a GPA that was 0.44 points lower than those whose lecturers always returned scripts for 
feedback and revision (β = −0.44, 95% CI: −0.84 - −0.04, p = 0.04). Additionally, students whose lecturers rarely returned 
marked scripts for progressive tests had a GPA that was 0.47 points lower than those whose lecturers consistently provided 
constructive feedback (β = −0.47, 95% CI: −0.90 - −0.03, p = 0.046). Although the association was only marginally significant 
(p = 0.05), the findings indicate that students taught exclusively through an online platform scored, on average, 0.26 GPA 
points lower than those taught using a blended approach (β = −0.26, 95% CI: −0.52 - −0.20, p = 0.05). See Table 5.

Table 4 (Continued). 

Variable Category Coefficient (CI) std.error df t-value P value

Lecturer use the returned progressive test to make corrections

Always 1

Most times 0.11 [−0.38–0.60] 0.27 179.27 0.42 0.68

Never −0.33 [−0.73–0.06] 0.21 179.38 −1.54 0.12

Notes: Signif. codes: 0 ***, 0.01 “*” 0.05.

Table 5 Multivariate Analysis of Institutional Factors Influencing Academic 
Achievement in Biochemistry Among Students of Bachelor of Nursing Science

Variable Category Estimate (CI) std.error df t-value P value

Intercept 2.96 [2.20–3.72] 0.40 12.39 7.38 0.000***

Teacher student relation in Biochemistry

Fair 1

Good 0.09 [−0.14–0.32] 0.12 182.57 0.75 0.46

Poor 0.10 [−0.27–0.47] 0.20 182.07 0.52 0.61

Very bad 0.08 [−0.62–0.78] 0.38 182.41 0.22 0.83

Very good 0.34 [0.06–0.62] 0.15 182.45 2.25 0.03 *

University has online resources such as e-books, magazines

Great extent 1

Not at all available 0.19 [−0.12–0.50] 0.16 182.57 1.15 0.25

To some extent −0.15 [−0.36–0.05] 0.11 182.52 −1.36 0.18

Students doing practical as a way of learning biochemistry

Always 1

Most times 0.02 [−0.20–0.24] 0.12 182.19 0.14 0.90

Never 0.07 [−0.74–0.89] 0.44 182.47 0.16 0.87

Teaching/Learning approach by the lecturers

Blended/mixture 1

Face2face/physical −0.24 [−0.52–0.05] 0.15 184.96 −1.60 0.11

Online −0.26 [−0.52- −02] 0.13 183.74 −1.96 0.05

(Continued)
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Discussion
The study reveals that nursing students experience varying levels of academic success across foundational biomedical 
sciences, with anatomy emerging as the most demanding course compared to physiology and biochemistry. Students who 
felt satisfied with their academic achievement or believed their effort matched their academic outcomes tended to achieve 
higher examination results, highlighting the influence of motivation and self-perception on learning. These findings 
suggest that interventions to strengthen both academic support and students’ confidence could improve academic 
achievement in biomedical sciences. Notably, the variations in performance between universities contributed more 
substantially to the gaps in achievement than variations between courses alone.

This means that institutional factors such as teaching effectiveness, availability of resources, and student-lecturer ratio 
played a significant role in influencing the learning outcomes.

These patterns in academic achievement are consistent with findings from previous studies indicating that academic 
outcomes in biomedical sciences among nursing students is shaped by various factors including the type of the course 
and the institution where a student studies from. For instance, previous studies have similarly reported lower academic 
achievement in anatomy compared to other biomedical sciences, often attributing this to the heavy content load, high 
difficulty level and abstract nature of the course.56,57 Similarly, differences in academic achievement across universities 
observed in this study resonate with research studies emphasizing the influence of teaching quality, teaching and learning 
resources, and learning environments on academic achievement.58,59

Table 5 (Continued). 

Variable Category Estimate (CI) std.error df t-value P value

Taking students to the hospitals to comprehend learning from patients

No 1

Yes 0.05 [−0.26–0.36] 0.17 184.72 0.28 0.78

Lecturer giving back answer sheets to the students for the progressive tests

No 1

Not sure 0.39 [−0.23–1.02] 0.34 182.20 1.18 0.24

Rarely 0.14 [−0.21–0.50] 0.19 182.09 0.76 0.45

Yes 0.23 [−0.17–0.63] 0.21 182.39 1.10 0.27

Lecturer return marked scripts for progressive test for corrections and revision

Always 1

Sometimes −0.25 [−0.70–0.20] 0.24 182.66 −1.06 0.29

Most times −1.19 [−0.67–0.30] 0.26 182.22 −0.72 0.47

Never −0.44 [−0.84- −0.04] 0.21 182.59 −2.05 0.04 *

Rarely −0.47 [−0.90- −0.03] 0.23 182.20 −2.01 0.046 *

University giving end of semester practical examination, Biochemistry

At times 1

No 0.40 [0.01–0.80] 0.21 182.11 1.89 0.06

Yes 0.23 [−0.11–0.56] 0.18 183.01 1.27 0.21

Notes: Signif. codes: 0 “***” 0.01 “*” 0.05.
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Institutional Factors Influencing Academic Achievement in Anatomy, Physiology and 
Biochemistry
Institutional factors influencing academic achievement were determined for each specific biomedical science course. 
Accordingly, the discussion of findings is presented by course to enhance clarity and facilitate clear connection between 
results and their implications. Results and the discussion sections show that some factors were found to influence 
academic achievement across more than one course. Such cross-cutting factors could be considered as the most prevalent 
institutional determinants of academic achievement among students as they reflect broader systemic or environmental 
conditions that influence learning in multiple courses.

Anatomy
The study revealed that students who were uncertain about the consistency of their lecturers in conducting scheduled 
anatomy lectures tended to achieve lower GPA than those who were aware that some lessons had been missed. This finding 
implies that students were possibly not actively engaged in the teaching-learning process, reflecting the influence of 
lecturer-student instructional approaches. The finding points to the quality of teaching where learning is predominantly 
directed by the lecturer rather than facilitated through active student participation. It is most likely that a student will always 
remember the lecture sessions in which he or she was active and also keep track of those sessions ahead that require his or 
her active engagement. Similar findings have been reported in previous studies. For instance, a study conducted in Nigeria 
revealed that students who were taught using conventional, teacher-centred methods such as lectures tended to be passive 
during the learning process and consequently achieved lower academic performance.60 A similar study in the United States 
compared academic achievement among medical students exposed to passive and active learning approaches. The study 
found that students exposed to large group discussions, an active teaching method, demonstrated a strong feeling of having 
learned and achieved higher grade points than those taught using traditional lecture method, which represents a passive 
learning approach.61 The choice of the type of teaching method largely depends on the lecturer. Consequently, the lecturer’s 
pedagogical skills, in combination with institutional academic policies as well as the type of the curriculum, play a critical 
role in determining whether teaching methods that promote passive or active learning engagement are implemented. The 
findings from this study, therefore, also reflect the influence of lecturer’s pedagogical skills at the institutions where the 
study was conducted. Lecturers who possess or have had training in effective teaching methods are more likely to apply 
teaching methods that actively engage and motivate learners hence fostering more meaningful learning and academic 
achievement. For instance, findings from the systematic review study on the effectiveness of faculty development programs 
for training university professors in the health area revealed that pedagogical skills led to positive behavioral changes 
among professors, enabling them to better stimulate and encourage students, and resulting in improved quality of 
teaching.62 This suggests that strengthening pedagogical capacity among lecturers of biomedical sciences, particularly in 
anatomy, could foster more active learning environments characterized by learners’ awareness of their lecturers’ consis
tence in conducting scheduled lectures, thereby promoting self-regulated learning and higher academic achievement. When 
students are in institutional environments where they are confident that their lecturers will reliably conduct lectures as 
scheduled and thus they are engaged and trust in the whole instructional process, they are likely to set educational goals, 
monitor their learning, choose appropriate strategies, reflect on what they have learned, and regulate their motivation. This 
aligns with Self-Regulated Learning (SRL) theory by Barry Zimmerman (1980–1990) which emphasizes metacognitive, 
motivational and behavioral processes in learning.63

While it is generally expected that exposing students to practical sessions in anatomy, such as cadaveric dissections, 
alongside theoretical teaching enhances understanding and contributes to higher academic achievement, this study 
revealed counterintuitive findings. The study revealed that students who participated in both practical and theoretical 
sessions recorded lower academic achievement than those who received theory-based instruction only. This is very 
surprising counterintuitive finding given that many previous studies link practical sessions in anatomy, such as cadaveric 
dissections to higher academic achievement, cultivation of empathy and respect for patients after death, a deeper 
appreciation of existence after death, acceptance that death is not frightening, an understanding of the afterlife, 
a better understanding of interprofessional roles, and development of professional identity.64,65 However, there are 
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some previous studies that reveal contrary findings and consequently support findings of this study. For instance, a study 
in South Carolina investigated the effects of cadaveric dissection in gross anatomy on academic performance in 
examinations and found that participating in cadaveric dissection did not translate into higher academic 
performance.66 This unexpected study finding may be attributed to factors such as less effective practical sessions due 
to high lecturer-student ratio and inadequate institutional resources to facilitate effective practical sessions. It could be 
due to cognitive overload from managing complex hands-on tasks alongside theory or inadequate integration between 
theoretical concepts and practical exercises, which may have hindered effective learning. Limited effect of practical 
sessions on learning outcomes aligns with Cognitive Load Theory (CLT). CLT is a psychological framework that 
explains how the human brain receives, processes, and retains new information. It posits that learning is most effective 
when instructional design aligns with the brain’s limited working memory capacity.67 CLT operates on three principles: 
intrinsic, extraneous, and germane loads.67 Intrinsic load refers to the level of difficulty of the content being taught; 
extraneous load refers to how the content is organized and presented to the students; and germane denotes the mental 
effort directed at understanding and integrating new information into existing knowledge. Practical sessions like 
cadaveric dissections present high intrinsic and extraneous cognitive load. Therefore, students may struggle to process 
all this information, leading to lower academic achievement in examinations that primarily test theoretical knowledge. 
This finding that subjecting students to practical learning sessions in anatomy did not appear to contribute to enhanced 
academic achievement than theory-based learning among undergraduate nursing students calls for thoughtful reflection 
on its educational policy implications. While this finding contrasts with traditional expectations and raises important 
questions for educators and curriculum developers, it should be interpreted with caution.

The findings may have been influenced by the small sample size, the cross-sectional study design, or the differences 
in how practical sessions were implemented across institutions where the study was conducted. Nonetheless, the findings 
highlight the need for more rigorous, multisite and longitudinal studies to generate stronger evidence on the educational 
and competence outcomes of practical sessions such as cadaveric dissections in anatomy course among undergraduate 
nursing students especially in low resource settings.

Similarly, this study revealed that students who were taught anatomy using Problem-Based Learning (PBL) approach 
significantly scored higher GPA scores, as did those who were taught using tutorials. PBL and tutorials are student- 
centred teaching methods that promote active learning, critical thinking, effective communication, intrinsic motivation to 
learn, teamwork, problem solving, and time management among students.68 Many previous studies indeed show that 
PBL teaching method has been used to teach anatomy. Most of the studies report findings that are consistent with what 
was also found in this study. For instance, a study in the United Kingdom reported that tutorial PBL exercises, when 
incorporated into curriculum design, can improve student experience in biomedical sciences.69 A similar study on the 
effectiveness of problem-based- learning on academic performance in genetics found that students who were taught 
genetics through PBL approach had higher academic achievement and performance skills scores than those who were 
taught using traditional classes.70 Another study among medical and dental students in Karachi on the effectiveness of 
problem-based learning strategies compared to conventional anatomy teaching approaches, concluded that students 
perceived PBL as more inducive in enhancing learning compared to conventional teaching.71 The influence of PBL on 
academic achievement in biomedical sciences aligns with Constructivist learning theory attributes. According to 
constructivist learning theory, learning becomes more effective if it is student-centered in which learners build knowledge 
through experience, reflection, and interaction.72

Therefore, these findings underscore the growing evidence of student-centred pedagogies such as PBL and tutorials in 
contemporary anatomy education. Their association with higher academic achievement suggests that active-collaborative 
learning approaches can effectively complement or outperform traditional teaching approaches such as lecture method by 
fostering deeper understanding, critical thinking, and transferable skills that are effectual for professional practice. The 
finding also carry vital policy and curriculum development implications that may need to be considered. Curriculum 
development and reviews may need to consider competence-based curriculum that embrace student-centered teaching 
methods and approaches such as PBL and tutorials.

https://doi.org/10.2147/AMEP.S556809                                                                                                                                                                                                                                                                                                                                                                                                                                  Advances in Medical Education and Practice 2025:16 2454

Munguiko et al                                                                                                                                                                      

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Physiology
The study revealed that perceptions of students about quality of teaching significantly influenced their academic 
achievement in physiology. Students who viewed their lecturers as demonstrating good teaching skills tended to register 
higher grades than those who perceived their lecturers’ teaching skills less positively. This finding is supported by several 
previous studies. For instance, a study conducted in Indonesia revealed that students’ perception about teachers’ basic 
teaching skills had a significant effect on students’ learning achievement. According to students, about 40% of the 
academic achievement was attributed to the teacher’s effective teaching skills. The same study further explained that 
specific teaching skills such as the use of stimulus variation, reinforcement, and effective questioning, keep students 
engaged, promote critical thinking, and motivate students to learn.73 Although this study was conducted among students 
undertaking basic accounting course, rather than biomedical sciences, it is reasonable to believe that the influence of 
teaching quality is a cross-cutting phenomenon that extends across disciplines, including medical, humanities, and 
business courses. Similarly, another study in New Zealand on the academic achievement in English language found 
that students who believed they were given high quality teaching by their teachers, had greater self-efficacy and academic 
achievement in the same subject.74 However, a similar study in Ethiopia on the effect of teaching quality on academic 
achievement concluded that teachers’ teaching skills were not easily measurable.75

Findings from this study are also supported by the Pygmalion effect, also known as self-fulfilling prophecy.76 In 
education, the Pygmalion effect refers to the phenomenon where students tend to perform in the ways that reflect the 
expectations of their teachers. The four-stage cycle of the Pygmalion effect states that the beliefs of the teachers about 
their students shape the conduct of students, the conduct of lecturers towards students influences the beliefs of students 
themselves, the beliefs of students then impact their actions toward their lecturers, and actions of students towards their 
lecturers influence the beliefs of lecturers about students in turn, hence perpetuating the cycle. Therefore, students who 
perceived their lecturers as having good teaching skills, likely experienced higher expectations, encouragement, and more 
supportive learning environment. This perception could have boosted their motivation, engagement and confidence, 
resulting in higher academic achievement compared to students who rated their lecturers’ teaching skills lower. 
Fundamentally, the students’ perception of teaching quality acted as a trigger for the Pygmalion effect, influencing 
their achievement outcomes.

In addition, finding from this study suggests that effective teaching practices of the lecturer play a vital role in 
enhancing students’ understanding of concepts in physiology hence better academic achievement.

It emphasizes the importance of lecturer’s competence and instructional quality in fostering academic success. 
Consistent with this, one study reported that teachers contribute about 20–30% of the students’ academic success, 
compared to 50% attributed to the student, and only 5–10% to the influence of the school and peers, highlighting the 
significant impact of teaching quality on learning outcomes.77 This implies that continuous professional development and 
pedagogical training of lecturers could substantially improve student outcomes, as better teaching quality promotes 
deeper learning and sustained academic achievement.

Anatomy and Physiology
Students who were taught anatomy and physiology exclusively via online methods scored significantly lower in GPAs 
than those who were taught using blended learning approach. Further understanding of the findings of this study is 
shaped by the findings of previous studies. For instance, a quasi-experimental study in the United Arab Emirates 
compared both online and blended learning strategies and found that, although both approaches were effective, the 
blended approach was superior to the online-only approach.78 A study in India revealed that the majority of anatomy 
students who were taught using a blended learning strategy, compared to those taught through face-to-face instruction 
alone, reported greater satisfaction with their learning experiences. They also indicated an increased ability to develop 
independent learning skills, which the face-to-face approach alone did not adequately support. Therefore, this study 
recommended blended learning as a suitable approach for teaching anatomy to medical and nursing students.79 In 
Australia and China, two studies concluded that a blended strategy can be effective in teaching anatomy and biochemistry 
as long as face-to-face sessions are maintained for practical sessions to complement theory taught online.80,81 Similarly, 

Advances in Medical Education and Practice 2025:16                                                                         https://doi.org/10.2147/AMEP.S556809                                                                                                                                                                                                                                                                                                                                                                                                   2455

Munguiko et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



a post-test-only randomized study in Ireland that compared online, face-to-face, and blended learning strategies 
concluded that face-to-face and blended strategies were effective at leading to skill acquisition and were preferred by 
the students when compared to the online-only strategy.82 Findings from the systematic review and meta-analysis study 
compared blended teaching and learning approach with other approaches among nursing students and revealed that 
students who were taught using blended approach had improved critical thinking and positive impact on nursing students 
compared to other approaches.83 A similar study in South India compared online, offline and blended teaching 
approaches in physiology and revealed that nursing students preferred offline or well organized blended approach due 
to network challenges associated with online only approach.84 Relatedly, another study on the effectiveness of blended 
teaching and learning in biomedical sciences concluded that blended teaching approach remained effective in improving 
learning outcomes.85 In contrast, a study in the United States and Hong Kong, which compared online, face-to-face, and 
blended learning strategies, concluded that there was no statistically significant difference between blended online 
teaching approaches.86,87

This finding is further explained by the Community of Inquiry (CoI) framework. CoI framework emphasizes three 
essential elements for effective learning in online and blended environments: cognitive presence, social, and teaching 
presence.88 Cognitive presence refers to the extent to which learners can construct and confirm meaning through 
sustained reflection and discourse. It involves a critical thinking process that helps students to understand, apply, and 
integrate new knowledge. In blended or online learning, cognitive presence is demonstrated when students engage with 
content, ask questions, solve problems, and connect topics and real-world contexts. Social presence refers to learners’ 
ability to project themselves socially and emotionally in a learning community. This includes building trust and creating 
a sense of belonging among the learners. In online and blended settings, social presence is essential for fostering 
collaboration, engagement, and mutual support, which are key factors in enhancing motivation and reducing feelings of 
isolation. Teaching presence involves the design, facilitation, and direction of the cognitive and social processes that 
support meaningful learning. This includes instructional design (such as structuring content and activities), facilitating 
discussion, and providing timely feedback. In blended learning, teaching presence is often stronger because of in-person 
opportunities for guidance, whereas in fully online environments, its effectiveness depends heavily on the instructor’s 
ability to engage students through digital platforms.89 Therefore, blended learning tends to support all three approaches 
more effectively than an online-only approach. Online-only environments may suffer from reduced social and teaching 
presence, leading to lower student motivation, engagement, and ultimately, achievement.90 For instance, as explained by 
constructivist learning theory, a blended learning approach that combines face-to-face interaction with online aspects 
provides richer opportunities for active student engagement such as dialogue, collaborative learning, peer-assisted 
learning, and immediate feedback, which are vital to academic achievement. In contrast, online teaching and learning 
limits students to various learning opportunities, thus reducing the depth of knowledge construction.91

The implications of this finding are both educational and policy related. The lower GPAs observed among students 
who were exclusively taught using online suggest that the absence of in person interaction, immediate feedback, reliable 
internet connectivity, and hands on engagement may limit the depth of understanding and acquisition of desired skills in 
these foundational biomedical courses. Given than anatomy and physiology need spatial understanding, practical 
demonstration, and contextual application of knowledge, purely online teaching and learning approach may not 
adequately support the mastery of these competences. Consistent with previous studies, this suggests that integrating 
online sessions with face-to-face components enhances learning outcomes.

Biochemistry
This study revealed that students who did not receive regular feedback from their lecturers performed noticeably lower 
grades in biochemistry compared to those who consistently received marked scripts and other opportunities for revision. 
This underscores the critical role of timely and constructive feedback in supporting student’s learning and academic 
achievement. The constructive feedback to students by lecturers revealed in this study is a practice that has been 
recommended by many previous studies to improve learning outcomes. For example, a study in Australia by Colthorpe 
and Zimbardi92 revealed that feedback from teachers to students improved their learning experiences and contributed to 
academic achievement. However, the same study emphasized that to produce a positive impact, it should be timely, 
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detailed, directed, and specific. A study at Queensland University in Australia found that feedback to students from their 
lecturers was positively associated with academic performance.93 A similar study on the effect of constructive feedback 
on academic performance in Pakistan revealed that students with low academic achievement registered better academic 
achievement in chemistry, a closely related biochemistry course, after receiving constructive feedback from their 
teachers.94 From these previous studies and in reference to what this study also found, it can be concluded that 
constructive, timely, and specific feedback to students indeed correlates positively with academic achievement in the 
biomedical sciences. This is possible because feedback enables students to bridge the gap between what they know and 
desire. Feedback promotes responsive learning because when students receive feedback, they learn that their lecturers 
want them to learn and are therefore most likely to trust the advice of their lecturers and use it to progress towards 
improvement. It also promotes teachers’ teaching capabilities, as it helps lecturers modify their teaching by reflecting on 
feedback.95 Constructive feedback improves understanding, enhances student motivation, and enables students to engage 
in self-reflection and evaluation.96 Feedback encourages critical thinking, problem-solving skills, motivation to learn, 
self-regulated learning capabilities, self-efficacy, and confidence in students.97 The findings from one of the studies 
concluded that students who did not receive feedback scored lower on GPAs, possibly because of a gap in the scaffolding 
intended to support learners’ progress.98

This finding highlights the importance of the universities and other institutions to institutionalize regular, structured, 
and timely feedback mechanisms in biomedical science courses especially biochemistry. It points to the need to support 
lecturers to provide timely and constructive feedback as a way to enhance academic achievement. At the institutional 
level, the findings point to the need to integrate feedback practices into teaching and assessment policies.

Biochemistry and Physiology
This study also found that the cordial and supportive relationship between students and their lecturers positively 
influenced academic achievement in physiology and biochemistry. This finding concurs with those of previous studies. 
For instance, a study in India reported that teachers who demonstrated strong professional character and treated their 
students with dignity and respect positively influenced students’ concentration and fostered positive feelings toward the 
subject being taught, resulting in higher academic achievement than teachers with poor character.99 Two studies in 
Karachi and Finland also assessed the teacher-student relationship and academic achievement and found that students 
who had cordial academic relationships with their teachers performed better on examinations than those who did 
not.100,101 In Africa, a cross-sectional study in Nigeria concluded that a significant correlation exists between the student 
and lecturer relationship and academic achievement.102 However, all these studies examined the influence of the student– 
teacher relationship on academic achievement among students in non-medical disciplines. Therefore, findings from this 
study underscore the importance of this relationship in education by adding a new dimension that the student–teacher 
relationship is crucial in nursing education just like it has also been found with other professional disciplines.

Positive and supportive relationships between students and their lecturers relate to the comparison between teacher- 
centered and student-centered approaches to teaching and learning. The teacher-centered teaching approach is usually 
characterized by an authoritative teacher who controls all the activities of teaching and learning and considers the student 
as a passive participant who has little or nothing to contribute in terms of planning and decision making. In contrast, the 
student-centered approach to teaching and learning recognizes the learner as an adult who is able to plan, drive himself or 
herself, and make appropriate decisions regarding his or her learning, and the teacher respects and supports the student to 
exhibit his or capabilities.103 Similarly, students who have good academic relationships with their teachers usually find 
the learning environment very supportive and motivating to learn, find it easy to approach their teachers for consultation, 
and build a sense of confidence and self-efficacy among themselves.104

Previous studies have added another dimension to the importance of the relationship between teachers and students, 
which also needs to be considered. These studies found that, although this relationship is indeed important, students who 
embrace self-regulated learning, particularly those in higher education, tend to rely less on direct teacher intervention. 
When students are empowered to learn independently, they typically require less teacher intervention. Instead, they 
benefit more from access to enabling resources and minimal guidance, especially when scaffolding is needed to narrow 
Vygotsky’s Zone of Proximal Development (ZPD), the gap between what a student can do independently and what they 
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can accomplish with the teacher’s help.105 A study in Hong Kong found that as students develop self-regulated learning 
abilities, they increasingly take initiative in their learning processes, seek help from peers, and utilize online resources 
before approaching instructors. This shift reflects a move towards greater independence in learning, with students 
requiring less direct intervention from teachers.105 Despite the independent role of students, the teachers’ impact on 
academic achievement remains solid.

Taken together, this study finding that cordial and supportive lecturer-student relationships enhance academic 
achievement in physiology and biochemistry highlights the critical role of interpersonal engagement in nursing educa
tion. A positive academic engagement fosters trust, motivation, and open communication, creating a supportive environ
ment that promotes confidence, active participation, and deeper learning. This underscores the need for nursing educators 
to adopt student-centred teaching and learning approaches that emphasize respect, mentorship and responsiveness to 
students’ academic needs.

Conclusion and Recommendations
This study concludes that academic achievement in biomedical science courses namely anatomy, physiology and 
biochemistry among undergraduate nursing students is influenced by various individual and institutional factors. 
Anatomy emerged as the most challenging course, most likely due to its abstract content and cognitive load, while 
physiology and biochemistry showed relatively comparable better outcomes. Students’ self-perception, motivation, and 
satisfaction with their learning progress were positively linked to academic achievement, emphasizing the role of self- 
regulated learning and intrinsic motivation. Institutional factors such as teaching quality, pedagogical approach, lecturer 
consistency, availability of feedback, and the nature of student-lecturer relationship were found to be critical institutional 
determinants of academic achievement. Findings indicate that student-centred and interactive pedagogies such as 
problem-based learning (PBL) and tutorials yield higher academic achievement than conventional lecturer-centered 
instruction. In addition, blended teaching and learning approach proved superior to online only methods in enhancing 
understanding and skill acquisition. Regular, constructive feedback and cordial lecturer-student relationship also emerged 
as strong predictors of academic success, highlighting the importance of supportive, reflective, and communicative 
learning environments. Overall, the study emphasizes that both institutional quality and learner engagement jointly shape 
achievement in biomedical sciences among nursing students.

Based on the findings of this study, several recommendations are proposed to enhance academic achievement in 
biomedical sciences among nursing students. Educational institutions should prioritize continuous professional develop
ment programs aimed at strengthening lecturer’s pedagogical competencies. Such programs should emphasize student- 
centred and interactive teaching approaches including problem-based learning, tutorials and other active learning 
strategies that promote critical thinking, self-regulation and deeper understanding. By equipping lecturers with con
temporary teaching skills, institutions can ensure that students are actively engaged in their learning process, leading to 
improved outcomes in foundational biomedical science courses.

Educational institutions should adopt blended teaching and learning approaches that effectively combine online and 
face-to-face instructional methods. Blended approaches have been found to enhance understanding and skill acquisition, 
particularly in biomedical sciences such as anatomy and physiology that require hands-on experience and visual-spatial 
comprehension. Therefore, institutions should invest in digital infrastructure such as reliable internet connectivity to 
optimize the benefits of both online and physical interactions.

In addition, institutions should put in place structured and timely feedback systems within their teaching frameworks. 
Lecturers should be encouraged and supported to provide constructive, specific, timely, and actionable feedback that 
guides students toward improvement. The feedback should be aligned with the course learning objectives and intended 
learning outcomes. Students should be appraised for what they did well, be told what they did not do well, then be guided 
on what they should do so as to do better. Regular feedback helps to bridge learning gaps, strengthens motivation, and 
encourages self-reflection, which are all critical for sustained meaningful academic achievement.

Furthermore, the establishment of positive lecturer-student relationships should be deliberately promoted within 
nursing education programs. Lecturers should cultivate the culture of being approachable, promote mutual respect, and 
mentorship to create a supportive learning environment that builds students’ confidence, motivation, and academic self- 
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efficacy. Strengthening this relational dimension enhances students’ engagement and trust in the learning process, 
ultimately contributing to improved performance.

Finally, curriculum developers and educational policymakers should review existing nursing curricula to integrate 
competence-based and student-centred instructional strategies that align teaching methods with desired learning out
comes. Alongside this, educational institutions must improve institutional resources, including teaching materials, 
laboratory facilities, and lecturer-student ratios, to support effective teaching and learning in biomedical sciences. 
Further research is also recommended to explore the long-term effects of pedagogical innovations, feedback models, 
and institutional factors on both academic achievement and professional competence in nursing education.

Study Limitations
This study has limitations that should be considered when interpreting findings. As a cross-sectional study design was 
employed to guide the study, causal relationships could not be established between the observed variables. The findings 
therefore indicate associations rather than direct cause-and-effect relationship among factors such as effective feedback, 
student-centred and problem-based learning strategies, positive student-lecturer relationships and academic achievement in 
biomedical sciences among undergraduate nursing students. Additionally, although the study involved four public universities, 
these institutions were purposively selected and therefore may not fully represent all nursing students across Ugandan 
universities. Furthermore, while academic scores in biomedical sciences were objectively verified, other measures related 
to students’ learning characteristics relied on self-reported data, which may be influenced by response bias.
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