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Abstract

Objective: Historically, nursing students have found bioscience subjects challenging and anxiety provoking. To alleviate 
these factors, an online industry-based short course, Biochemical Basis for Human Life (BBHL) was developed. A survey 
with narrative analysis was used to explore learners’ experience and satisfaction with the course and evaluate the 
effectiveness of microlearning approach in delivering nursing bioscience education. 

Methods: Learners enrolled in the short course and following the course completion, they were invited to submit the 
End of Course Feedback survey. The survey included quantitative measures of course satisfaction, demographics 
pertaining to learners’ country of origin and two open ended qualitative questions. 

Results: A total of 444 learners were enrolled in the course, with 33.3% completion rate (148/444). Out of the learners 
who completed the course, 89.9% (133/148) completed the End of Course Feedback survey. Across all questions, 
agreement rates exceeded 90%, with negligible disagreement or nonresponse in relation to course satisfaction. Out of the 
learners who provided a qualitative response, majority expressed positive attitudes towards course delivery and course 
impact. 

Conclusions: This study highlighted the beneficial nature of the course and its microlearning approach in relation 
to nursing bioscience education. Furthermore, this study provides a new strategy for educators where a bite-sized 
learning can be used as pre-classroom preparation for students to enhance student engagement and decrease burden 
associated with extensive material coverage in the classroom. 

Keywords: Bioscience education; Microlearning; Nursing; Teaching models; Workforce development 

Introduction

An understanding of bioscientific concepts is 
critical for nurses to deliver effective, evidence-
based, safe, and patient-centered care(1,2). 
Historically, nursing students have found 
bioscience subjects challenging and anxiety 

 provoking(3-6) which in turn created the negative 
attitudes towards bioscience learning(3).  There are 
many factors that can influence the landscape of 
bioscience education including different program 
stages of student's learning , prior knowledge , 
and ability to apply biosciences to a clinically
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 relevant situation. For example, a cross-sectional 
exploratory survey of final year entry-to-practice 
(undergraduate) nursing students revealed that 
students who did not complete science in 
secondary school found bioscience subjects (e.g., 
anatomy, physiology) difficult to learn whereas 
those with secondary school science had a better 
understanding of bioscience and its application to 
clinical situations(4). 

Undergraduate nursing students are often 
challenged with bioscience subjects for various 
reasons including the large volumes of content, 
complexity behind science terminology, limited time 
to grasp the concepts and apply it to practice(6-9). 
While acknowledging a significant challenge during 
their undergraduate studies, registered nurses 
wanted more bioscience with greater relevance to 
nursing practice which they considered crucial in 
their clinical roles(7). Registered nurses also reported 
that limited exposure to bioscience education in 
their undergraduate program led to inadequate 
preparation for their clinical roles(10, 11) and a lack 
of confidence in their bioscience knowledge(12). 
Interestingly, registered nurses undertaking 
bioscience subjects in their postgraduate studies 
indicated a confidence boost in their bioscience 
knowledge and application to nursing practice(13). 

Academics have employed various educational 
approaches and teaching methods to deliver 
bioscience content and enhance bioscience learning 
including online learning platforms(5), clinically-
relevant real-life nursing scenarios(14), virtual  
reality(15), classroom lectures and group seminars(16). 
However, no single educational model was singled 
out to be the most effective(8). Therefore, to bridge the 
gap between postgraduate nursing students’ desire 
to have more bioscience content and undergraduate 
nursing students’ challenges to grasp bioscientific 
concepts and apply these to practice, wide-angle 
research is required. Implementation of educational 
approaches in the preparatory stage before 
students commence their nursing studies whether 
undergraduate or postgraduate could contribute to 
an attitude shift towards bioscience subjects.

A short online course entitled Biochemical 
Basis for Human Life was developed to equip future 
students with knowledge of the basic concepts 
of anatomy, physiology, and biochemistry. This 
industry-based course is not linked to any academic 
award degree or program and was designed for 
potential students who are planning to undertake 
a range of nursing academic programs including 
Master of Nursing Science (MNSci) entry-to-
practice, specialty and advanced programs 
such as nurse practitioners. Additionally, some  
individuals undertaking this industry-based course 
might have already been registered clinicians, i.e. 
nurses, and they enrolled in the course to refresh their 
bioscience knowledge rather than pursue additional 
academic training. Therefore, in this manuscript we 
use term ‘learners’ rather than ‘students.’ The course 
consists of 5 interactive course units or tutorials, 10 
case-based reflective exercises to practice application 
and 5 tutorial unit self-assessments, and it is delivered 
through an online learning platform. The learner 
accesses the materials through a web browser on any 
device including a mobile phone and works through 
the materials in a self-directed fashion. The aim of 
this research is to a) identify learner satisfaction with 
the course content and its relevance in their current 
or future role and b) evaluate the effectiveness of 
pedagogical approaches in delivering bioscience 
theory and applying it to clinical practice.

Methods

Features of the short course

Biochemical Basis for Human Life (BBHL) integrates 
relevant bioscientific theories with general clinical 
contexts and it requires approximately 15 hours of 
learning. A Certificate of Completion is provided 
upon satisfactory completion of self-assessments 
and case-based reflective exercises. Utilizing 
constructivist and humanistic teaching practices, the 
course design integrates both problem and inquiry-
based learning and covers the fundamentals of 
human life from structural, functional, and chemical 
angles. Clinical contexts are embedded into the 
content to enable early exposure and reinforcement 
of the importance and relevance of understanding 
bioscientific concepts. 
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Study design

A survey with narrative analysis was used to 
explore learners’ experience and satisfaction with 
the course. The survey included a quantitative 
questionnaire design for six (6) questions and two 
(2) open ended qualitative questions to capture ideas
from learners about the course.

Participants and data collection 

Learners enrolled in the course through the 
Mobile Learning Unit and upon paying the course 
fee, they agreed with the Magento Store Policy 
T&Cs including collection of demographic data 
such as country of origin. Following the course 
completion,learners submitted the End of Course 
Feedback survey. The survey captured data relating 
to learners’ satisfaction with the course in two 
domains: course delivery and course impact. Using 
two (2) open ended questions, learners were invited 
to share their perspectives on the relevance and 
appropriateness of the course content, as well as 
the overall accessibility of the course materials and 
resources available to them. All survey responses 
were anonymized. The survey included quantitative 
measures of course satisfaction which were measured 
on a 5-point Likert scale (strongly agree to strongly 
disagree) and demographics pertaining to learners’ 
country of origin. The two (2) open ended qualitative 
questions asked learners the following: “Do you have 
any additional comments regarding course delivery?” 
and “Do you have any additional comments regarding 
course impact?”. 

Quantitative data analysis

Quantitative data from the survey was analyzed 
using Microsoft Excel. The survey measured student 
satisfaction across the course delivery and impact 
capturing the material accessibility and interactivity, 
application of learning to day-to-day practice, 

appropriateness for current or future role, and 
overall expectations. Responses were recorded on 
a five-point Likert scale (1= Strongly Disagree, 5 = 
Strongly Agree), with an additional “Not Applicable” 
option where relevant. Descriptive statistics, that 
is, frequency and percentages were calculated to 
summarize satisfaction levels for each item.

Qualitative Data Analysis

Open-ended survey responses were analyzed 
using a qualitative data analysis approach which 
was informed by the framework proposed by 
O’Cathain and Thomas (2004). Responses were 
imported into NVivo 15 (QSR International) for 
systematic coding. An inductive coding strategy was 
employed, allowing themes to emerge directly from 
the data. Initial coding was conducted line-by-line, 
with codes grouped into categories and refined into 
overarching themes through iterative comparison. 
Following the mentioned framework guidance, 
the analysis treated open-ended responses as a 
legitimate qualitative dataset(17). 

Results 

Learner country of origin

A total of 444 learners were enrolled in the course. 
The majority were from Australia (n = 315; 70.9%), 
followed by smaller numbers from China (n=16; 
3.6%), South Korea (n=5; 1.1%), the United States 
(n=4; 0.9%), and New Zealand (n=4; 0.9%). Single 
learners were recorded from Hong King, the United 
Kingdom, the United Arab Emirates, Kenya, Nigeria, 
Vietnam, Indonesia, Ireland, Macao SAR China, 
Singapore, and Taiwan (each n = 1; 0.23%). Two 
students/learners (0.45%) were from India, and three 
(0.68%) from Taiwan. A large proportion of students 
(n = 85; 19.1%) preferred not to disclose their country 
of origin.

Table 1. Learner country of origin.

Country n (%) learners

Australia 315 (71)
Hong Kong 1 (0.2)
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United Kingdom 1 (0.2)
United States 4 (0.9)

United Arab Emirates
Taiwan

1 (0.2)
3 (0.7)

Kenya 1 (0.2) 
China 16 (3.6)
India 2 (0.5)

New Zealand 4 (0.9)
Nigeria 1 (0.2)

South Korea 5 (1.1)
Vietnam 1 (0.2)

Indonesia 1 (0.2)
Ireland 1 (0.2)

Macao SAR China 1 (0.2)
Singapore 1 (0.2)

Rather not say 85 (19.1)
Total 444

Learner Satisfaction with The 
Course – Quantitative

Out of 444 enrolled, 148 participants or 33.3% 
completed the course with a total number of 133 
completing the End of Course Feedback survey. 
Overall, responses indicated high levels of 
satisfaction with the accessibility, interactivity, and 

relevance of the course content (Table 2). Almost 
all respondents agreed that the course materials 
were easy to access online, with 98 participants 
(73.7%) strongly agreeing and 35 (26.3%) agreeing (Q1). 
Similarly, most respondents found the course content 
to be interactive with 77 (57.9%) strongly agreeing and 
44 (33.1% agreeing), while only 11 (8.3% disagreed). 

Table 2. Learner responses to End of Course Feedback survey.

Please note that learners were not required to answer all questions hence variability in number of responses. 

Question 

Strongly 
Agree 

n (%)

Agree 

n (%)

Disagree 
n (%)

Strongly 
Disagree 

n (%)

Not 
Applicable 

n (%)
Total (n)

Q1. It was easy 
to access course 
materials online

98 (73.7%) 35 (26.3%) 0 (0%) 0 (0%) 0 (0%) 133

Q2. The course 
content was 
interactive

77 (57.9%) 44 (33.1%) 11 (8.3%) 0 (0%) 1 (0.8%) 133

Q3. I can apply 
what I have learned 
to my day-to-day 
practice

67 (50.4%) 52 (39.1%) 3 (2.3%) 0 (0%) 11 (8.3%) 133

Continue....
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Q4. I would 
recommend the 
course to my peers

79 (59.4%) 51 (38.3%) 1 (0.8%) 0 (0%) 2 (1.5%) 133

Q5. The course 
was appropriate/
relevant for me in 
my current or future 
role

76 (57.1%) 50 (37.6%) 6 (4.5%) 0 (0%) 1 (0.8%) 133

Q6. The course 
delivered was what 
I expected

52 (54.7%) 39 (41.1%) 3 (3.2%) 1 (1.1%) 0 (0%) 95

Continue....

Regarding the application of learning to practice, 
67 participants (50.4%) strongly agreed and 52 (39.1%) 
agreed that they had applied what they learned to 
their day-to-day work (Q3). A comparable pattern 
was observed for participants’ willingness to 
recommend the course to peers (Q4), with 79 (59.4%) 
strongly agreeing and 51 (38.3%) agreeing, and only 1 
(0.8%) disagreeing.Perceptions of course relevance 
were similarly positive (Q5), with most respondents 
indicating that the course content was appropriate 
to their current roles; however, data for this item 
was incomplete in the dataset. Finally, more than 
95% of respondents agreed that the course met their 
expectations (Q6), with 52 (54.7%) strongly agreeing, 
39 (41.1%) agreeing, and only 4.3% reporting any 
level of disagreement. Thus, across all items i.e., all 
six questions, agreement rates exceeded 90%, with 
negligible disagreement or nonresponse.

Learner perceptions of the course and ideas 
for improvement – qualitative

Learners’ responses to two (2) open-ended 
questions on course impact and course delivery 
ranged from a singular word to a few sentences. 
Many learners chose not to provide further comments 
pertaining to these two questions. Out of the learners 
that provided a response, majority expressed positive 
attitudes towards course delivery and course 
impact. Three key themes were identified across 
both open-ended questions and these included: (1) 
content and relevance, (2) accessibility and delivery 
and (3) learning modalities. Illustrative quotes 

were provided, and these were followed by the 
respondent’s identification number (ID) numbers.

Content and relevance

Most learners felt that the course content was too 
easy with a lack of detail, however they still found the 
course to be useful as a part of bioscience learning. 

“Could have been made a bit trickier.” [9]
“It was a bit more basic than I expected, but I still 

learned a lot.” [27]
“The course is great, and I think it may be more 

useful for me if the course will be more details in 
anatomy.” [86]

“This course is not detailed enough.” [92]

In contrast, one learner found the content difficult 
to follow, suggesting a need for more background 
information to aid understanding. 

“Some parts, specially the first few tutorials, were a 
bit hard to follow, as I personally felt lost. It has been a 
long time since most of us have read these subjects. If more 
background information was provided, it would have been 
more effective.” [86]

Learners have also noted that the course was 
appropriate and relevant to their roles whether they 
are students and/or qualified nurses.

“The course has successfully equipped me with the basic 
knowledge i need before pursing MNSc course.” [84]

“I undertook this course, as a refresher. I am a 
registered nurse of some 20+ years and this course really 
was supportive in my learning and refreshing of my 
knowledge.” [19]
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“Now that I am a practicing nurse, I have more clarity 
about human physiology and it gives great impact on my 
practice.” [79]

Furthermore, many learners found that the 
course was informative and beneficial in relation to 
expanding their knowledge of bioscience and at the 
same time serving as a good refresher course. 

‘It provides me with basic knowledge of human 
biology.’ [25]

‘Thank you for all the content and i have understand 
much more through this course. this is really helped me a 
lot.’[82]

“Overall, I enjoy studying the course, which is a good 
refresher course for me to revise my science knowledge. 
Through learning from the course, I managed to recall back 
the science knowledge that I learned from bachelor 
degree about 20 years ago! “[19]

Accessibility and delivery
With respect to course delivery a multitude of 

learners stated that the course was easily accessible 
and straightforward to use. Additionally, learners 
expressed positive sentiments towards course 
delivery in that it was well delivered and uniform 
throughout. 

“Easily accessible and to follow.” [13]
“The overall layout was easy to navigate and understand 

which is excellent.” [95]
“The course was well delivered.” [88]
“it is consistent.” [33]

Learning modalities
This theme revealed conflicting opinions from 

respondents regarding the course’s learning 
modalities. Many learners expressed a desire for 
more visual materials to support their understanding 
of complex concepts. While many respondents 
suggested a need for a greater number of visual 
materials to aid in their learning, some felt that the 
existing visual materials were already effective in 
enhancing comprehension.

“Can include more visual information like videos.” [7]
“It would be great to include more videos in the 

future to aid our understanding of certain chemical 
processes.” [35]

“more videos required to understand content.”[39] 

“Probably could add more diagrams.” [81]
“There should be more picture of cells, tissue types.” [89]
“The additional images provided helped students 

understanding.”[87]

In addition to an expressed need for additional 
visual aids, many learners called for more interactivity 
within the course. Most respondents suggested that 
more engaging features could improve motivation 
and learning outcomes. 

“Could have been more interactive than just reading 
and answering questions.” [10]

“If the student’s interaction with the course, would be 
increased in a way, it would be much more effective.” [22]

“The content, which is science heavy, involves a lot of 
self-reading resource. It would be good to make the content 
more interactive learning, to engage student learning.“[88]

“The course content was not interactive.” [90]

Conversely, a few respondents indicated that the 
current level of interactivity was sufficient for their 
learning needs. 

“easy and interactive.” [14]
“The course content was interactive enough.” [89]

Finally, some learners expressed a desire for 
more assessment opportunities to reinforce their 
understanding and provide a sense of progress.

“I think you could have longer assessments at the end of 
each section. Maybe 20 questions?“ [18]

“I love the quizzes throughout the course and I wish 
for more quizzes.” [26]

“I really liked the integrated test questions. I would, 
however, have liked to see many more, as it’s my preferred 
learning style.” [26]

Discussion

Evaluation of the course enabled an assessment 
of learners’ satisfaction with the course and 
effectiveness of pedagogical approaches used in 
delivery of the content and its application to clinically 
relevant contexts.While the completion rate of 33% 
may be perceived as low, data from industry shows 
that only 5-15% of students who start free online 
courses obtain a certificate of completion(18). The 
BBHL is a fee-associated online course and hence 
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compared to the higher end of industry free online 
course figures, its completion rate is several folds 
higher. Furthermore, Celic and Cagiltay (2024) 
compared Massive Open Online Courses completion 
rates and suggested that the most effective measure 
of completion rates is consideration of learners’ intent 
and calculation of completion rates accordingly 
instead of traditional completion calculation based 
on all enrolled learners(19). When this notion is 
applied to our study,a completion rate of 33% could 
be translated into almost 100% if only active learners, 
i.e. those with clear intent, were included.

The demographic data revealed that a composition 
of the learner cohort was diverse in terms of their 
country of origin and their professional background 
as to why they chose to undertake the course. 
Learners were at varying stages of their careers 
including registered nurses (RNs) with a long history 
of clinical practice wanting to refresh their bioscience 
knowledge and learners planning to enroll into entry-
to-practice nursing programs. Despite majority of 
learners originating from Australia, overall, the 
responses represented a diverse international learner 
cohort. A quantitative component of the study 
identified that the learner satisfaction with the course 
was extremely high and indicated a consistently 
favorable evaluation of the course’s accessibility, 
interactivity, relevance, and practical applicability.

The course design utilized pedagogy of 
bite-sized learning content, engaging activities, and 
promotion of active learning that facilitates the busy 
learner to move in and out of the course according 
to their time schedules, but still complete small 
learning cycles. Additionally, 10 case-based reflective 
exercises were embedded within the course to aid 
in applying bioscience concepts to nursing practice. 
Learners must complete all tasks within each tutorial 
and must achieve pass – minimum 80% to successfully 
complete the course and obtain a Certificate of 
Completion.  While several learners perceived the 
course content as somewhat basic, the majority still 
acknowledged its educational appropriateness, 
value, and relevance to their professional or academic 
development. These findings highlight the beneficial 
nature of the course in relation to nursing bioscience 

education whether it is undertaken as a refresher 
or as a starter to embark on nursing career journey. 
Most learners regardless of their career stage found 
the course content to be relevant to their current 
or future role. The agreement on the item response 
relating to appropriateness/relevance of the course 
was 57.1% for strongly agree and 37.6 % for agree, 
which could potentially indicate learners’ positive 
attitude towards bioscience and appreciation of the 
relationship between bioscience and their role.

Furthermore, this study highlighted the im-
portance of this course in the development of future 
nursing workforce. For example, due to increased 
patient acuity and increased life expectancy, there 
is an exponential need for the uptake of bioscience 
knowledge by RNs to deliver evidence-based, 
safe, and patient-centered care(1, 2). Additionally, in 
Australia, all RNs who are seeking endorsement as 
a nurse practitioner (NP) must complete the Nursing 
and Midwifery Board of Australia (NMBA) approved 
program of study at master’s level in addition 
to having a significant clinical experience at an 
advanced practice level i.e., equivalent of three years’ 
or 5,000 hours full-time experience(20). One of the core 
subjects in the NMBA-approved program of study 
includes a standalone pharmacology subject and this 
short course was also suggested as a good refresher 
and/or preparatory material for learners planning 
to embark on their NP journey. Hence, the learners 
identified as RNs with years of clinical practice could 
have been those pursuing advanced nursing degrees 
as NP program of study. 

The accessibility and delivery of the course was 
identified as a strong aspect of learning experience 
and a diverse range of learner preferences regarding 
course design were captured. While many advocated 
for more visual and interactive elements, others 
were satisfied with the current structure, suggesting 
that learners engage with materials in varied ways. 
These differing views identified a need for some 
course revisions and inclusion of different media 
elements and formats such as podcasts, custom-made 
videos that highlight specific aspect of the complex 
bioscientific principles, text-based interactive 
materials such as flashcards(21-23). Based on our 
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experience with online learning design (unpublished 
data) we also propose other interactive strategies 
such as ‘respond and reveal’ where learners respond 
to questions and then compare their answer to 
expert responses.

The pedagogical approach utilized in 
designing this course is well aligned with 
recent evidence highlighting the effectiveness of 
microlearning or bite-sized learning on improving 
cognitive i.e. knowledge, behavioral i.e., 
engagement, and affective i.e., motivation 
learning outcomes(24, 25).Considering that there 
is a lack of evidence on effectiveness of 
strategies to best support nursing students’ 
bioscience learning in the classroom(8, 26, 27), this study 
could help educators to implement microlearning 
approach as an additional strategy to influence 
learner attitudes towards bioscience learning. While 
various learning strategies have been utilized in 
nursing bioscience education, many students are 
challenged with extensive content delivery in the 
classroom(8, 27). Hence, using bite-sized learning as 
pre-classroom preparation may improve student 
engagement and decrease burden associated with 
extensive material coverage. 

Conclusion

The importance of nursing bioscience 
education cannot be underestimated despite 
exposed challenges relating to extensive 
material delivery and concept complexity. The 
findings of this study have implications for 
enhancing bioscience-nursing practice nexus, as 
well as informing the development of future 
bioscience curricula and delivery. A limitation 
of this study was the inability to follow learners’ 
career trajectory and assess the course’s impact 
on the application of bioscience knowledge and 
motivation for any future bioscience-related 
challenges. Further research should extend to macro-
level learning outcomes via structured interviews to 
examine how microlearning impacts on 
knowledge retention and application to nursing 
practice. 
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