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Abstract
Introduction Project-based learning is currently the status quo for research training for health professional students; however, 
it alone is not sufficient for holistic development of research skills. One promising style of intervention that can complement 
project-based research training is a centralised hub of e-learning resources. Therefore, we explored the perception of health 
professionals in tertiary education, towards the E-learning hub named ‘Health and Medical Sciences Research Modules’. 
Specifically, we explored (1) the role the Modules can play in supporting students in their research training courses, (2) the 
perception of the selection of topics and content quality and (3) student engagement with content.
Methods Semi-structured interviews were conducted via the online platform Zoom for University of Western Australia 
3rd- and 4th-year Dental doctoral students, and 2nd-year Master of Pharmacy students. Interview transcripts were analysed 
using the framework method, to identify manifest and latent level themes.
Results Eleven participants completed the interview, including five dentistry and six pharmacy students. The analysis yielded 
numerous manifest level themes including selection and depth of topics, and four latent level themes: content volume and 
balance, relevance of content to project, alignment and sequencing, and interactivity.
Discussion The present study suggests the Modules content and the online platform were well received as a complemen-
tary intervention to project-based learning. However, issues such as content oversaturation emerged as topics which can be 
addressed to improve the learning experience. These topics should be considered when considering further implementation 
of e-learning hubs to complement project-based learning, across Australia and worldwide.

Keywords Curriculum development · Flipped classroom · Postgraduate training · Research training · Qualitative · 
Interviews

Introduction

Evidence-based practice (EBP) is at the core of contempo-
rary patient-centred healthcare [1]. It requires competency 
in understanding the research process and critical appraisal 

skills to evaluate research studies. EBP has been shown to 
improve clinical outcomes, decrease variation in patient 
outcomes, increase patient safety and reduce healthcare 
costs [1, 2]. Research competence also empowers health 
professionals to actively partake in and contribute to their 
research field and evaluate their own practice, rather than 
simply remaining as consumers of research publications 
[3]. However, two worldwide trends are evident: declin-
ing participation of undergraduates in health research, 
and diminishing number of practising health professionals 
involved in research, both of which form barriers to mean-
ingful EBP, and need to be addressed with urgency [4, 5].

To better engage health professionals in research, early 
involvement has been shown to be advantageous [4]. 
Research training in health professional courses such as 
medical and allied health degrees encourages interest in 
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research activities and fosters positive attitudes towards 
research through greater confidence and understanding of 
required research skills and competencies. This underpins 
a positive experience of being directly involved in research 
[6, 7]. Early research education also correlates with greater 
interest in a career as a clinician-scientist, with health pro-
fessionals more likely to pursue research alongside clinical 
work [4, 5, 8]. Such early training in research is beneficial 
in promoting EBP, and effective in promoting future health 
professionals’ engagement in clinical research [9].

Project-based learning is currently the status quo to 
consolidate learning of research methods, through put-
ting into practice active learning strategies to enhance 
deeper level understanding of a topic. This coupled with 
small improvement in students’ perceived understanding 
of research methods [10, 11] suggests a positive role for 
project-based interventions in research training. How-
ever, project-based learning alone does not appear to be 
sufficient for holistic understanding and development of 
research skills, and additional complementary interven-
tions are likely recommended [10–12].

One promising style of intervention that can comple-
ment project-based research training is a centralised hub 
of e-learning resources that is freely accessible. Callaghan 
et al. [13] demonstrated benefit of having a comprehensive 
and centralised hub of resources which students can use 
at the time of encountering an issue with their research 
project [13]. Such a hub could help students grasp links 
between concepts, and use it to fill knowledge gaps super-
visors are unable to cover [13]. With recent advancements 
in e-learning and m-learning (mobile-learning) as new 
methods for delivery, students can easily access a reservoir 
of knowledge that is not only versatile to access, but also 
more engaging [14, 15].

In 2017, The University of Western Australia (UWA) 
developed the ‘Health and Medical Sciences Research 
Modules’, (hereafter ‘The Modules’): a centralised hub for 
research training, suitable for health professional students 
from all clinical and social health disciplines. The contents 
are derived mainly from tertiary hospital and government 
research training resources developed for health clinicians 
in WA (see Appendix 1 for detailed description of the 
contents). It uses practical tips and real-world examples 
to complement theories, and aims to link UWA students 
with peers from health disciplines, and industry experts 
including clinicians. The Modules have been designed as 
a complementary resource for face-to-face teaching, and 
their components can be tailored to meet the needs of dif-
ferent student groups.

Although uptake of the Modules has increased, an evalua-
tion of students’ experiences with content and delivery of the 
Modules has yet to be conducted. Therefore, this study seeks 
to identify the perception of future health professionals, who 

are in tertiary education, towards the centralised E-learning 
hub named ‘Health and Medical Sciences Research Mod-
ules’. The three key objectives are:

1. To explore the role the Modules can play in supporting 
students in their current research training courses.

2. To explore student perception of the selection of topics 
and content quality within the Modules.

3. To explore student engagement with Modules content.

Methods

Ethics approval for this research project was granted by The 
University of Western Australia Human Research Ethics 
Committee (RA/4/20/5508). COREQ, a consolidated criteria 
for qualitative study reporting, was used to inform reporting 
of this study [16].

Procedures and Participants

A qualitative descriptive study design was used to observe 
students’ experiences and perceptions; to describe at manifest 
level a participant’s experiences in his or her own words; and 
to capture the range of responses to a phenomenon [17–19]. 
Participants were recruited from 3rd- and 4th-year Doctor of 
Dental Medicine (4 years of postgraduate study), and 2nd-year 
Master of Pharmacy (2 years of postgraduate study) at UWA 
in Perth, Western Australia. Both courses offered access to the 
Modules, integrated into their teaching curriculum, in different 
formats. Briefly, the pharmacy students completed one topic 
from the Modules per week, followed by a face-to-face tutorial 
on the section content the week after (i.e. the envisaged usage 
of the Modules), and assessed via a mid-semester exam. The 
dentistry students self-selected topics from the Modules with-
out any complementary face-to-face teaching from the faculty, 
assessed via an open-book multiple-choice exam.

Two sampling methods were used, stratified purposeful 
sampling, and snowball sampling. For the former, partici-
pants were recruited across two different disciplines, den-
tistry and pharmacy, in order to capture major variations 
[20]. This was done through two main pathways. For strati-
fied purposeful sampling, staff members from both disci-
plines were asked to send out a standardised recruitment 
email to students, with two reminder emails. For snowball 
sampling, student societies were asked to distribute a stand-
ardised recruitment email, with four reminder emails. As 
interviews were conducted concurrently with recruitment, 
snowball sampling was conducted by asking participants at 
the end of each interview whether they knew anyone else 
who may be interested in participating in the study. The 
potential candidates were then approached via email. No 
volunteers were excluded.
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Recruitment and interviews were undertaken until data 
saturation was achieved, defined as the point when no new 
information emerged during the semi-structured interview 
[21]. An initial sample size target of 10 to 15 was agreed 
upon by the research team, in accordance with commonly 
utilised qualitative study sample sizes [22, 23].

Interviews

The semi-structured interview guide was written with 
expertise of the research team and literature on writing 
interview guides, aligned with the objectives of the research 
[24]. The guide contained six questions: first question was 
an ice breaker, while the rest progressed logically through 
the three main objectives of the study. Suggested follow-up 
questions were included for each main question, as well 
as prompts to help participants with understanding. Please 
refer to Appendix 2 for the interview guide.

After training with a researcher with substantial quali-
tative research experience, skills such as active listening, 
reflecting, summarising, probing, use of silence, and how 
to avoid leading and double-barrelled questions were cov-
ered, to ensure comprehensive and trustworthy data [25]. 
Interviews with students were conducted using the online 
platform Zoom (by RQ) due to special circumstances of the 
COVID-19 pandemic. Each interview was initiated with a 
video chat to establish rapport; then, videos were switched 
to audio, which signalled commencement of interview. Only 
audio was recorded. At the conclusion of each interview, 
demographic data were collected, including sex, age, disci-
pline, year of study, and highest education level obtained. 
This was done to provide additional context on participants’ 
backgrounds. Each interview lasted 15–20 min. No repeat 
interviews were conducted. Feedback for interview tech-
niques were sought from each interviewee, at the conclu-
sion of each interview. This assisted ongoing improvement 
of the researcher’s interview skills and the interview guide, 
and served to ensure quality and reliability of data.

Analysis

Demographic information (health discipline, age, gender, 
prior research experience) was coded by the interviewer 
(RQ) and frequencies and percentages were reported. Inter-
views were analysed thematically using the framework 
method [26]. Its matrix output allows systematic comparison 
of data across interview transcripts as well as within indi-
vidual cases [26], to enable effective generation of themes.

Following completion of each interview, audio recording 
was transcribed verbatim by the interviewer, to provide a per-
manent record of what was and was not said, and allow for 
early immersion in the data. Line by line coding was done with 
the computer-assisted qualitative data analysis software (QSR 

Nvivo). The interviewer (RQ) and an additional researcher 
(KL) coded the first transcript independently, codes were 
compared, and a working analytical framework was formed. 
RQ then inductively coded the remaining transcripts using 
the working analytical framework. Following coding comple-
tion, KL independently coded one more transcript, and any 
discrepancies were discussed and resolved, to ensure quality 
of the analytical framework. Data were subsequently charted 
into the framework matrix with assistance of QSR Nvivo, and 
one matrix was generated for each category. Themes were 
generated from the framework matrix by reviewing the data 
set, and making connections between and within participants, 
categories and codes. The approach to thematic analysis was 
then divided further into manifest and latent levels, which 
reflect how themes are identified. Manifest level themes were 
derived from patterns directly observable in the statements 
made by participants, while latent level themes were identified 
from patterns underlying the information such as potential 
meaning behind why participants made certain statements.

Methods of Quality Assurance

A variety of Lincoln and Guba’s methods of quality assur-
ance were used to guide this study [27]. Analyst triangu-
lation was used during coding process, as two researchers 
coded the first transcript independently and then reconvened 
to develop the working analytical framework [27]. This was 
done again with the last transcript to revise the quality of the 
analytical framework and to reconcile any adjustments. This 
principle of triangulation enhances credibility of the study 
[27]. Any changes to the working analytical framework were 
recorded in an audit trail, thereby ensuring transparency, and 
enhancing study dependability and confirmability [27]. The 
interviewer created annotations and memos — which were 
recorded in the audit trial — throughout the coding process, 
to allow noting of interesting ideas, concepts, impressions, 
and any emerging themes and sub-themes. This assisted the 
interviewer to be more aware of researcher biases, and to 
practise reflexivity which increases credibility and confirm-
ability of the paper [27]. Furthermore, detailed descriptions 
of findings were provided to increase study transferability, 
and negative cases were investigated to revise and confirm 
emerging themes, to improve credibility of the results [27].

Results

Overview

Eleven participants (seven females and four males) between 
ages of 22 and 24 completed the interview, including 
five third-year postgraduate dentistry students and six 
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second-year postgraduate pharmacy students. Data satura-
tion was reached by the 3rd interview for dentistry partici-
pants, and 5th interview for pharmacy participants; however, 
recruitment was continued to confirm saturation. Six out 
of the eleven participants had no prior research experience 
(55%), and five had some prior experience (45%). Seven out 
of the eleven participants were working on a quantitative 
study alongside the Modules (64%), and four were working 
on a qualitative study (36%).

Notable themes which reflect common trends in student 
responses are described below. Quotations are identified as 
DP (dentistry participant), or PP (pharmacy participant) 
Table 1.

Manifest Level Themes

Latent Level Themes

Content Volume and Balance

Participants wished for the Modules content to be more suc-
cinct, tailored to users’ background, and to adopt a better 
balance in the content focus.

Distilling the Content Dentistry students who used the Mod-
ules without complementary face-to-face teaching described 
the amount of content as overwhelming and lengthy given 
the time they had to complete the Modules, and proposed the 
information be condensed. Of note, the solution of including 
summary sheets of different topics was suggested numerous 
times and could also help as a reference when needed. DP1 
expressed: people tune out because the content is just too 
much. DP3 also stated: fundamentally the Modules has to 
be amended, like not so long…maybe they can condense it.

Poor Balance in Content Focus Both pharmacy and dentistry 
students with research backgrounds indicated sections of the 
Modules overlapped with prior knowledge, and found the 
information repetitive. A few admitted to relying on past 
experience, and skipping through the lectures and slides. 
DP2 suggested the solution of being able to select which sec-
tions to study, and leaving the content they have learnt before 
already. DP2 said: if like at the start, there were options to 
select what you were interested in learning or building upon 
from past experience, then, it would have been more tailored 
and more effective. Many students, while acknowledging the 
difficulty in capturing broad topics, expressed preference for 
more details in certain topics. Statistics was mentioned the 
most as an example. PP5 said: I feel like the statistics one 
was very basic. I feel like after I did the statistics, I still don’t 
know so much about it.

Relevance of Content to Project

Both pharmacy and dentistry students wanted to know how 
the Modules content was relevant to their research projects. 
Conversely, where content was perceived as not relevant 
to the project, participants wanted to know how they were 
important to their future practice more broadly.

Tailoring of Content to Research Projects Both dentistry 
and pharmacy students favoured sections of the Modules 
related to their research project. For instance, most students 
enjoyed the topic of literature searching and found it appli-
cable for their literature review. Similarly, students doing 
qualitative research favoured the qualitative content, and 
vice versa. Conversely, they found themselves disengaged 
from the irrelevant sections, and wished for an option to 
customise the Modules. DP2 expressed: even something as 
simple as like having the option of selecting whether your 
research requires human ethics approval or consideration of 
those factors as opposed to purely lab work and not dealing 
with any biological material. DP3 offered the solution of 
instead of having blanket Modules proscribed for everyone’s 
training, to select out the Modules more suited for certain 
types of research projects, for instance Modules catered for 
laboratory-based studies.

Real‑time Application to Research Project Some dentistry 
students suggested the idea of having allocated time to work 
on specific topics, with the presence of research supervisors, 
so they can ask their supervisors questions regarding the 
Modules and also apply the knowledge in real time to their 
projects. Similarly, dentistry students also suggested having 
guidance from seniors who have done similar research pro-
jects, to assist them to apply the Modules to their respective 
projects. DP3 mentioned: further complement with research 
coordinator guidance would be perfect, for a holistic 
research skills learning. It will be even better if you have 
seniors guiding you as well…because seniors tend to have 
done similar research project.

Like Topics Relevant to Future Practice For Modules con-
tent not applicable to the students’ respective research pro-
jects, dentistry and pharmacy students enjoyed them, when 
they could see the content’s relevance in their research skill 
development. Some examples include ethics, research gov-
ernance, and how to critically appraise studies. For exam-
ple, PP1 was appreciative of his newly developed ability to 
critically analyse studies, which PP1 used to analyse trials 
of new medications in healthcare. PP1 commented: I think 
it is a useful skill to have picked up. It is definitely a skill I’d 
be using in my career, when news headlines and informa-
tion come up. Of note, PP4 suggested the inclusion of more 
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real-world examples in the Modules, so students can place 
the Modules content into the perspective of future practice. 
PP4 mentioned: for qualitative, maybe they could have 
shown us an example of a qualitative interview.

Alignment and Sequencing

Participants wanted the Modules to be aligned with their in-
class tutorials and assessments, and their project.

Alignment Between Modules and Face‑to‑Face Tutori‑
als Pharmacy students who received face-to-face teaching 
the week after learning Modules content found they were 
able to reinforce their knowledge from the Modules, and to 
apply them in the face-to-face setting. PP2 said: that really 
solidified anything that might have been a bit unclear from 
the online teaching. They found some tutorials to be a good 
complementary match to the Modules; statistics, qualita-
tive and quantitative research, and critical appraisal tutorials 
were mentioned as examples. PP6 recalled: I just opened my 
notes for the critical appraisal one, and I would feel that was 
also, the tutorial was an extension of the Modules. Because 
in the tutorial, all we did was critically appraise two articles 
using what we’d learnt in the Modules…So I feel like that’s 
a complementary match, like they complemented each other.

Pharmacy students also pointed out, sometimes there was 
a misalignment between the Modules and face-to-face tutori-
als. They recalled the Modules content on research and gov-
ernance never had a face-to-face tutorial to consolidate the 
learning, and at times face-to-face tutorials were mismatched 
in their content compared to the Modules. PP4 commented: 
sometimes, even if we have a tutorial, it’s not similar to the 
Modules work. There were also times when students found 
too much overlap between the face-to-face tutorials and the 
Modules. PP3 reported: perhaps if they just sort of make 
sure that the content they covered was not going to be the 
same, or if it is going to be the same content then just tell 
people it will be. Then if people feel like they've already got 
a good idea of it they don't need to go and listen to it again.

Confusion with Accessibility of Content/Direction from 
the Unit Coordinator Pharmacy students who had a mid-
semester exam based on the Modules and face-to-face tuto-
rials experienced confusion regarding assessability of the 
content. They proposed for more direction from the faculty 
coordinator on which content is assessable, and which is 
not, given the significant volume of content. PP4 men-
tioned: so, I think in the midterm, everyone was a bit like, 
we don’t know what’s in it…Maybe more guidance or some-
thing, from the actual unit coordinator.

Interactivity

Participants wished for the content to be more interactive, 
rather than simply listening, e.g. incorporation of inter-
spersed quizzes, and use of discussion forums.

Use of Quizzes Many pharmacy and dentistry students pro-
posed inclusion of quizzes interspersed with learning con-
tent, to reinforce knowledge and to increase interactivity. 
PP5 commented: I’d rather not someone talk for an hour, 
but more they talk for a bit, they give you a little mini-quiz. 
And then it’s interactive in that sense. A few students also 
noted this can add to the incentive of learning the content 
properly.

Discussion Forums Most students weren’t aware of the 
function of discussion forum. Those who knew saw it as a 
good way to ask questions, as many students found it dif-
ficult to have their questions answered through other online 
E-learning platforms. They also proposed a discussion 
forum as a way to stimulate ideas, to enhance peer learning 
and to keep in touch with fellow students. Interestingly, 
PP4 suggested creating an interdisciplinary discussion 
board, involving dentistry, pharmacy, audiology students, 
and more. Furthermore, PP6 proposed making posting on 
discussion boards mandatory, as a way to incentivise stu-
dents to learn the online content properly: everyone put one 
thing you’ve learnt about it up. At least then people would 
be more likely to watch them, because they’d know they’d 
have to put this thing up.

Discussion

The present study suggests overall, when used as designed 
(as demonstrated by the pharmacy curriculum), to comple-
ment face-to-face teaching with clearly outlined learning 
objectives, the Modules were well received and utilised. 
But when used as a standalone additional resource with-
out accompanying instruction (as demonstrated by the den-
tistry curriculum), they were not. In addition, the issue of 
content oversaturation, the importance of highlighting the 
relevance of Modules content to participants’ research pro-
jects or skills learning, the need for alignment of face-to-
face teaching with the Modules content, and the importance 
of greater interactivity all emerged as topics which can be 
addressed to improve the student learning experience and 
satisfaction. These topics should be evaluated when consid-
ering further implementation of centralised e-learning hubs 
to complement project-based learning, across Australia and 
worldwide.
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Content Saturation

While most of the students found the Modules content 
to be well structured, of high quality, with a broad selec-
tion of topics, many wished for the content to be more 
succinct. The dentistry students especially reported the 
amount of information to be overwhelming, given the 
amount of time they had to finish the Modules and the 
lack of complementary face-to-face teaching. A growing 
body of evidence recognises the importance of curricu-
lar content management in health professions education. 
The Institute of Medicine has specifically noted the over-
crowding of curricula as one major challenge of health 
education reform [28]. With a curriculum saturated with 
content, students often resort to memorisation and are left 
with no time to develop a deep understanding, or higher 
order thinking skills such as critical thinking and problem 
solving [29]. Diekelmann in his study on nursing educa-
tion captured the frustrating and overwhelming impact of 
excessive content processing, memorisation and assign-
ments on student learning experience [30]. Similar nega-
tive impacts on learning were also described in the cur-
rent study, and students lacking prior research experience 
especially struggled with the heavy content. The dentistry 
students who were given the Modules without face-to-face 
support from the faculty also indicated the learning experi-
ence to have been especially overwhelming, and admitted 
to skimming through contents, and poor recall of informa-
tion. Numerous contributing factors to content saturation 
have been identified; they include the shift from industrial 
age to information age, teacher-centred pedagogy, content 
repetition and gap between academia and practice [31]. 
The complex interplay of the numerous contributing fac-
tors makes content saturation difficult to tackle; however, 
the application of cognitive load theory (CLT) could offer 
possible solutions [32].

The participants’ experience with content saturation reso-
nates with CLT, first developed by John Sweller in 1991 
[32]. CLT describes learning and cognitive load to be deter-
mined by three important factors — characteristics of the 
learner, complexity of the information or task (known as 
intrinsic cognitive load (CL)), and presentation of the infor-
mation (known as extraneous CL) [33, 34]. While expertise 
of the learner and intrinsic CL are more difficult to address, 
extraneous CL is widely recognised as the most addressable 
of the triad of CLT and can potentially be used to tackle the 
issue of content saturation. Either the Modules or the faculty 
curriculum can improve their methodology of information 
delivery. Potential strategies suggested by this current study 
include summary sheets at the end of each topic, chunking 
learning into small manageable units, and receiving regular 
support such as question and answer time from the faculty. 

However, further studies are required to explore the meth-
odologies of information delivery, and the impact they can 
have on reducing extraneous CL and tackling the issue of 
content saturation, and subsequently improving the student 
learning experience.

Relevance of Content

Both pharmacy and dentistry students wanted to know the 
necessity of learning the content before delving into them. 
They wanted to know how the Modules content applied to 
their own research project, or to their future practice more 
broadly. This highly goal- and task-orientated learning 
approach reflects the evolving body of evidence behind the 
adult learning theory or andragogy [35]. A mosaic of mod-
els, principles and theories have been developed to compose 
the twenty-first-century knowledge base of adult learning, 
with most well-known being Malcolm Knowels’ theory of 
andragogy, which provides six guidelines for andragogy, 
three of which are highly pertinent to the findings of the 
current study [36]:

1. Adults want to clarify the necessity of learning the con-
tent before doing so.

2. Adults are more motivated to learn information which 
enable them to cope more effectively in real-life situa-
tions.

3. Adults are task or problem centred in their orientation 
to learning.

The students’ approach to the Modules was very prag-
matic and task-orientated; some even proposed the idea of 
completing the Modules topics with the presence of their 
research supervisors, so they can apply the knowledge in 
real time to their own projects. When they were unable see 
the relevance to their own project, they looked for intrinsic 
motivation to learn by asking how the content would enable 
them to cope better in real-life situations in the future. For 
instance, one pharmacy student commented on how the abil-
ity to critically appraise studies can assist with the analysis 
of emerging headlines of new medications in healthcare. 
Those study findings, with support from Knowels’ theory, 
suggest the importance to incorporate motivational strat-
egies to encourage students who are adult learners [37]. 
Such motivational strategies can involve highlighting the 
importance of the topics, demonstrating the relevance to 
the students’ tasks and lives in general, and providing prac-
tical information with real-world examples [37]. However, 
further evaluations are required to examine how andragogy 
can be used to create interventions that will improve student 
learning experience, for the wider implementation of the 
e-learning hub.
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Alignment and Sequencing

The pharmacy and dentistry students enjoyed the flexibil-
ity of online learning, and the variety of medium of con-
tent delivery. Furthermore, the pharmacy students believed 
completing the online Modules topics followed by comple-
mentary face-to-face tutorials really assisted with knowl-
edge consolidation. This format of the E-learning platform 
as a supplement to face-to-face research education aligns 
with the ‘flipped classroom’ model of teaching [37]. The 
‘flipped classroom’ breaks the traditional classroom/home-
work paradigm, as it involves the utilisation of internet tech-
nology such as uploaded videos to deliver course content at 
home, and what is usually considered as homework such as 
assigned problems is done interactively in class instead [37]. 
In recent years, there has been a considerable increase in 
flipped classroom use, and although there is limited research 
into this approach, many of its core aspects of learning are 
well supported by research [38, 39]. A few examples include 
the allowance of more active learning exercises in class, such 
as teamwork, case studies and debates, therefore stimulating 
higher order thinking and improving learning outcomes [40]. 
The flipped classroom model also enables teachers to dedi-
cate more time to individual students, assisting them with 
better understanding of course matters [41, 42]. The phar-
macy students found the flipped classroom style of learning 
gave them a chance to practise what they learnt online in real 
time, to consolidate their learning and to clarify any confu-
sion they had; this aligns with the evidence behind flipped 
classroom learning. The dentistry students who were given 
the Modules on their own found the learning experience to 
be overwhelming, which suggests an online platform alone 
is insufficient. A well-measured balance between the virtual 
and live components of a flipped classroom is invaluable. 
The current study findings and the evidence behind flipped 
classroom learning suggest that regular face-to-face tutorials 
to complement online learning are crucial, as is the align-
ment between the tutorials and online content, to improve 
student learning experience and satisfaction. This indicates 
that while consistent feedback to the learners is important, 
so is support for the instructors, as this would enable them 
to provide the best complementary tutorials which meet the 
learners’ needs.

Strengths and Limitations

Difficulties were encountered during the recruitment pro-
cess. Despite numerous staggered recruitment emails sent to 
the dentistry and pharmacy faculty coordinators and student 
societies throughout 2020 and 2021, there was a suboptimal 
response rate from the students. This meant snowball sam-
pling was more heavily relied on, which predisposed the 
study to a more homogenous sample that could impact the 

transferability of the study. Furthermore, recruitment and 
interviews were undertaken until data saturation was con-
firmed, which ended up being eleven participants. Despite 
achieving data saturation, with this small sample size, gen-
eralisability is a limitation of the study. However, this is 
an inherent limitation of qualitative research, but also not 
the aim of qualitative research, as qualitative research seeks 
to delve deeper into human experiences to learn about the 
breadth of experiences.

The less structured nature of semi-structured inter-
views meant the data collection process was more prone 
to researcher bias. However, an attempt to address this was 
done through field notes in the format of annotations and 
memos, made throughout data collection and analysis. This 
assisted the researcher to be more reflective and aware of 
potential biases, thereby increasing study credibility and 
confirmability.

Furthermore, although the nature of qualitative studies is 
subjective, we used several strategies to ensure the rigor of 
the study. They include methods of quality assurance that 
closely abide by Lincoln and Guba’s evaluative criteria [27], 
and the use of the framework method to enable a systemic 
method of analysis.

Finally, the platform did not deliver in instances where 
the link between the online Modules and the face-to-face 
discipline-specific teaching was clearly made. This is 
another limitation of the study, but also an avenue for future 
research, where the impact on research training by an inte-
grated research platform can be explored.

Further Research

Based on the students’ feedback, the Modules can be 
updated, and a larger study can be launched to recruit a more 
multidisciplinary cohort. This would enable the explora-
tion of the broader application of an e-learning platform, 
its advantage and usefulness in general, how its design can 
be optimised, and why other institutions should provide 
one. Resources should also be developed to support unit/
course coordinators to use the Modules appropriately, as a 
resource to complement face-to-face teaching, with research 
to explore these updates in a more multidisciplinary cohort.

Additionally, this study identified the importance of 
addressing content saturation. The alignment between 
the studying findings and the CLT suggests that using 
strategies to reduce the extraneous CL is a promising 
way to reduce content saturation. However, further stud-
ies are required to examine the relationship between the 
CLT, and the way it can be applied to reduce the content 
saturation and CL of the students. Moreover, this study 
also identified the necessity to cater for the adult learning 
style, for instance through adopting a more task- and goal-
orientated educational approach. Further studies should 



58 Medical Science Educator (2023) 33:49–62

1 3

investigate how andragogy can be applied to improve 
the student research learning experience, for instance 
by incorporating motivational strategies that highlight 
the relevance of e-learning content to specific tasks and 
goals.

Finally, the present study sought to capture the qualita-
tive views and experiences of students enrolled in a health-
related discipline. Inherent in the design of qualitative 
research, it is not clear which views/experiences are more 
prevalent, nor which factors influence a particular view. We 
therefore recommend future studies that utilise a survey 
design, with a larger sample to address these unresolved 
questions.

Conclusion

The present study suggests that the students’ percep-
tion of the quality of the ‘Health and Medical Sciences 
Research Modules’ (a research training e-learning plat-
form developed for health professional students) was 
very dependent on the way they were integrated with the 
course curriculum. Overall, when used as designed (as 
demonstrated by the pharmacy curriculum), to comple-
ment face-to-face teaching with clearly outlined learn-
ing objectives, the Modules were well received and uti-
lised. But when used as a standalone additional resource 
without accompanying instruction (as demonstrated by 
the dentistry curriculum), they were not. Therefore, our 
study suggests that resources should be developed to 
support teaching staff/faculty to use the Modules more 
appropriately, as a resource to complement face-to-face 
teaching.

Appendix 1. Health and Medical Sciences 
Research Modules

The University of Western Australia (UWA) developed the 
‘Health and Medical Sciences Research Modules’, and the 
contents were predominantly sourced from the Research 
Education Program, under Child and Adolescent Health Ser-
vices, and the Research Education and Training Program, 
under WA Health Translation Network, with material added 
from UWA academics. Permission was obtained to use the 
contents to develop the Modules, which were curated by 
UWA academics for this project to suit for any future health 
professional.

Below is an overview of what is communicated to stu-
dents in terms of how the modules are structured, and 
descriptions on what topics are covered. Most topics typi-
cally take 1 h to complete.

Landing Page Information

This hub mainly comprises three modules:

1. Module 1: Research Concepts in Health — this module 
contains information that will give a sound theoretical 
grounding of key concepts in health research.

2. Module 2: Implementing Research in Health — this 
module contains information and practical tips on how 
to conduct research.

3. Module 3: Translating Research in Health — this 
module contains information that will help communi-
cate research to the wider public, as well as help apply 
research to practice.

This research hub works alongside the relevant research 
unit(s) that students are enrolled in. The purpose of this 
hub is to provide relevant and useful information about 
various aspects of research, so that students can then apply 
knowledge in enrolled research units.

Module 1 — Research Concepts in Health

Research Fundamentals Students will learn about the basis 
of evidence-based medicine (EBM) in health research, the 
stages of planning and conducting research, and the basics 
of developing a research protocol.

Research Ethics and Governance Students will learn about how 
ethics can be used to strengthen research study designs, and.

the general principles and responsibilities related to gov-
ernance, recent changes to the state and national govern-
ance framework, and implications for researchers.

Literature Searching and Management Students will learn 
how to perform a basic literature search and how to manage 
references.

Conducting Systematic Reviews Students will learn about 
different ways to review relevant literature, with a focus on 
the processes involved in conducting systematic reviews.

Approaches to Qualitative Research Students will learn 
about qualitative research and different ways to conduct 
research projects requiring qualitative approaches.

Approaches to Quantitative and Mixed Method Research Stu-
dents will learn about quantitative and mixed methods 
research and different ways to conduct research projects 
requiring quantitative/mixed methods approaches.
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Adaptive Trials Students will be provided with an overview 
of adaptive clinical trials.

Survey Design and Techniques Students will learn practical 
tips on how to plan and conduct surveys.

Basic Statistics Students will learn about basic statistical 
concepts and how to apply this knowledge to interpreting 
scientific claims.

Sample Size Calculation Students will learn about how to 
determine the right sample size for quantitative research 
projects.

Rapid Critical Appraisal of Scientific Literature Students 
will learn practical tips to critically evaluate the quality of 
research studies.

Data Collection and Management Students will learn prac-
tical tips on how to create and maintain a secure, accurate 
database of research data.

Health Economics: Application to research Students will 
learn about the importance and relevance of health econom-
ics in health research.

Module 2 — Implementing Research 
in Health

Getting the Most out of Research Supervision: for Students 
and Supervisors Students will learn practical tips about 
how to ensure supervisory relationship best supports them 
in their research journey.

Good Clinical Practice (GCP) Students will learn about ethi-
cal and scientific standards and guidelines, as it applies to 
all research involving human participants.

Consumer and Community Involvement in Research Stu-
dents will learn about how to get consumers involved in 
research to maximise the benefit of research to the wider 
community.

Involving Aboriginal People in Research Students will learn 
about how to engage Aboriginal people in research, and ethi-
cal and cultural considerations.

Qualitative Analysis Overview Students will learn how to 
analyse qualitative data.

Quantitative Analysis Overview Students will learn how to 
analyse quantitative data using statistical tests.

Module 3 — Translating Research in Health

Scientific Writing Students will learn practical tips on how 
to write a scientific report.

Oral Presentation of Research Results Students will learn 
practical tips for presenting research in an oral format.

Grant Applications Students will learn how to find grant 
opportunities and practical tips for writing a quality grant 
application.

Knowledge Translation Students will learn about the impor-
tance of sharing and applying research findings so that they 
can improve the health of communities.

Using Social Media in Research Students will learn about 
ways to virtually connect with other researchers, build net-
work, and in the long run, effectively translate research to a 
wider audience.

Media and Communication in Research Students will learn 
practical tips on working with the media to ensure research 
is communicated in an engaging, accurate, and responsible 
way.

Appendix 2. Student Interview Guide

Build Rapport Through Zoom with Video and Audio

Ask the participant to turn off the video, and mention 
that we’ll be recording the audio. Mention they will 
get a little box asking for permission for recording. 
(If it affects their participation, then say we can turn 
it on and delete the video afterwards. Do not initiate 
this myself however; allow the participant to initiate 
it due to ethics.)

(Enthusiasm to make up for the lack of video.) Thank you 
so much for agreeing to participate in this study. I’m going to 
quickly give a snapshot of this interview and why we’re doing 
it. As you are aware, the Health and Medical Sciences Research 
Modules have been developed to assist students to learn the 
research skills alongside the face to face teaching from the facul-
ties. Our research project aims to evaluate the research Modules, 
so that we can improve it for future students, and we cannot do 
this without your assistance. We really do appreciate you taking 
the time to participate in this interview, which will be about me 
trying to understand your experiences with the Modules.

And now, don’t mind me, I’m just going to read off a bit of 
the standard blurb that I need to do before each interview. So, 
I’m going to ask you a number of questions relating to your 
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experience with the Health and Medical Sciences Research 
Modules. There are no right or wrong answers, and you can 
skip any questions you do not feel comfortable answering. All 
your answers and opinions are valuable to the research team 
in gaining an understanding of how to improve the Modules.

At the end of the interview, I will also ask you some 
questions about your background, such as age, the disci-
pline you are in, and more (this is for the demographics for 
the research paper, we’re not running analysis on them). I 
will not link your background information to the responses 
you provide in the interview. Again, if you don’t feel com-
fortable answering any questions, you can skip them. Did 
you have any questions before we begin?

1. First of all, can you tell me about your research experience?

(a) Follow up: formal research training or informal 
research experiences such as projects.

(b) IF participant has at least some research experi-
ence:

                      (i) Follow up: Can you tell me more about 
the research skills you have?

                    (ii) (Prompt: For example, what kinds of 
study designs and methodologies have 
you had experience in (examples include: 
quantitative, qualitative, survey, inter-
view, cohort study, experimental study) 
do you have experience with, and what 
kinds of data analytical techniques?)

                   (iii) Follow up: What about your experiences 
with the dissemination of research?

2. Having used the Health and Medical Sciences Research 
Modules, what are your thoughts on the quality of the 
content?

(a) Follow up: what do you think of the selection of 
topics covered by the Research Modules?

(b) Follow up: What particular topics or topic areas 
did you like?

(i) Prompt: For example, think about the 
quality of the content, usefulness/rel-
evance of the topics.

(c) Follow up: What particular topics or topic areas 
did you feel could be improved?

(i) Prompt: For example, think about the 
quality of the content, usefulness/rel-
evance of the topics.

(d) Follow up: How would you like these topics/topic 
areas to be improved?

3. How helpful did you feel the Research Modules content 
were to your learning of research skills?

(a) Follow up: What aspects of the Modules did you 
find were helpful, if any?

(b) Follow up: What aspects of the Modules did you 
feel needed improvement?

4. What has been your experience with how the Research 
Modules have been integrated within your research unit(s)?

(a) Prompt: What are your thoughts about how well 
the Research Modules have been used to com-
plement the face-to-face classes in your research 
unit(s)?

(b) Follow up: What do you think would be helpful 
for you, in improving the integration between 
the Research Modules and the face-to-face tuto-
rials?

(c) If they don’t mention assessments, ask about 
assessments, integration with the face to face 
teaching, and the assessments/projects.

5. What has been your experience with the style the con-
tents are delivered by the Research Modules?

(a) Prompt: What are your thoughts on the way the 
interactive lectures deliver the contents, the vid-
eos, and other ways in which the contents are 
delivered?

(b) Follow up: What are some other media which you 
believe would be helpful for you, in delivering the 
contents of the Research Modules?

(c) What experiences have you had with different 
methods of teachings?

At interview conclusion:
Thank you for your time today, you’ve provided a lot of 

comments. What other comments did you have?
This concludes the interview. Now I will ask you some 

questions about your background.

Turn off the recording now, and dictation device (If 
using) and start writing the demographics down

Which discipline are you in?
Which year of the course are you in?
Have you completed any degrees before this? What is 

your highest education level obtained?
How old are you?
Gender.
Thank the interviewee and conclude.



61Medical Science Educator (2023) 33:49–62 

1 3

Acknowledgements The researchers of this study would like to 
acknowledge all the students who participated in the interviews.

Author Contribution All authors made substantial contributions to 
the study concept, design, interpretation of the results, and critical 
revisions of the article. RQ made substantial contributions to the data 
collection and analysis, and she was responsible for creating the first 
draft of the paper. KL assisted with recruitment, provided qualitative 
interview training, and independently coded a subset of the transcripts. 
All authors approved the final manuscript for submission.

Availability of Data and Material Not available.

Declarations 

Ethical Approval Ethics approval for this research project was granted 
by The University of Western Australia Human Research Ethics Com-
mittee on the 10th of July 2019 (RA/4/20/5508).

Competing Interests Associate Professor Sue Skull is the deputy direc-
tor of the Research Education Program (Child and Adolescent Health 
Services), where most of the contents of the ‘Health and Medical Sci-
ences Research Modules’ are derived from. Associate Professor Sue 
Skull, Professor Rhonda Clifford, Dr Sandra Salter, Dr Kenneth Lee 
were involved in the development of the ‘Health and Medical Sciences 
Research Modules’.

Previous Presentations 2021 Research Education Symposium, on the 
10th of May at the University Club of Western Australia, Perth, West-
ern Australia.

References

 1. Fineout-Overholt E, Melnyk BM, Schultz A. Transforming health 
care from the inside out: advancing evidence-based practice in the 
21st century. J Prof Nurs. 2005;21(6):335–44.

 2. Black AT, Balneaves LG, Garossino C, Puyat JH, Qian H. Promot-
ing evidence-based practice through a research training program 
for point-of-care clinicians. J Nurs Adm. 2015;45(1):14–20.

 3. Hitch D, Nicola-Richmond K. Instructional practices for evidence-
based practice with pre-registration allied health students: a 
review of recent research and developments. Adv Health Sci Educ. 
2017;22(4):1031–45.

 4. Stubbs T, Lightman E, Mathieson P. Is it intelligent to intercalate? 
A two centre cross-sectional study exploring the value of inter-
calated degrees, and the possible effects of the recent tuition fee 
rise in England. BMJ open. 2013;3.

 5. Sue Bookey-Bassett ABJR, Helen K. Overcoming challenges to 
support clinician-scientist roles in canadian academic health sci-
ences centres. Healthc Q. 2019;22(1):60–6.

 6. Hren D, Lukić IK, Marušić A, Vodopivec I, Vujaklija A, Hrabak 
M, et al. Teaching research methodology in medical schools: stu-
dents’ attitudes towards and knowledge about science. Med Educ. 
2004;38(1):81–6.

 7. Kassebaum DG, Szenas PL, Ruffin AL, Masters DR. The research 
career interests of graduating medical students. Acad Med. 
1995;70(9):848–52.

 8. Fang D, Meyer RE. Effect of two howard hughes medical institute 
research training programs for medical students on the likelihood 
of pursuing research careers. Acad Med. 2003;78(12):1271–80.

 9. Ghojazadeh M, Hajebrahimi S, Azami-Aghdash S, Pournaghi 
Azar F, Keshavarz M, Naghavi-Behzad M, et al. Medical students’ 

attitudes on and experiences with evidence-based medicine: a 
qualitative study. J Eval Clin Pract. 2014;20(6):779–85.

 10. Bridge P, Carmichael MA, Callender J, Al-Sammarie F, Manning-
Stanley A, Warren M, et al. Internationalising research methods 
teaching of undergraduate health professionals. Journal of Medi-
cal Imaging and Radiation Sciences. 2018;49(1):97–105.

 11. Smith FG, Harasym PH, Mandin H, Lorscheider FL. Develop-
ment and evaluation of a research project program for medical 
students at the University of Calgary Faculty of Medicine. Acad 
Med. 2001;76(2):189–94.

 12. Wojkowski S, Unger J, McCaughan M, Cole B, Kho ME. Devel-
opment, implementation, and outcomes of an acute care clinician 
scientist clinical placement: case report. Physiotherapy Canada 
Physiotherapie Canada. 2017;69(4):318–22.

 13. Callaghan L, Lea SJ, Mutton L, Whittlesea E. Enhancing health 
students’ understanding of generic research concepts using a web-
based video resource. Nurse Educ Pract. 2011;11(6):375–9.

 14. Susan L, Lynne C. Enhancing health and social care place-
ment learning through mobile technology. J Educ Technol Soc. 
2011;14(1):135–45.

 15. Balslev T, De Grave WS, Muijtjens AMM, Scherpbier AJJA. 
Comparison of text and video cases in a postgraduate problem-
based learning format. Med Educ. 2005;39(11):1086–92.

 16. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting 
qualitative research (COREQ): a 32-item checklist for interviews 
and focus groups. Int J Qual Health Care. 2007;19(6):349–57.

 17. Lowhorn G. Qualitative and quantitative research: how to choose 
the best design. 2007.

 18. Willis DG, Sullivan-Bolyai S, Knafl K, Cohen MZ. Distinguish-
ing features and similarities between descriptive phenomeno-
logical and qualitative description research. West J Nurs Res. 
2016;38(9):1185–204.

 19. Sandelowski M. Whatever happened to qualitative description? 
Res Nurs Health. 2000;23(4):334–40.

 20. Palinkas LA, Horwitz SM, Green CA, Wisdom JP, Duan N, Hoagwood 
K. Purposeful sampling for qualitative data collection and analysis in 
mixed method implementation research. Adm Policy Ment Health. 
2015;42(5):533–44.

 21. Westphal DW, Williams SA, Leeb A, Effler PV. Continuous active 
surveillance of adverse events following immunisation using SMS 
technology. Vaccine. 2016;34(29):3350–5.

 22. Guest G, Bunce A, Johnson L. How many interviews are enough?: 
An experiment with data saturation and variability. Field Methods. 
2006;18(1):59–82.

 23. Mason M. Sample size and saturation in PhD studies using quali-
tative interviews. 2010;11(3).

 24. Kallio H, Pietilä A-M, Johnson M, Kangasniemi M. Sys-
tematic methodological review: developing a framework for 
a qualitative semi-structured interview guide. J Adv Nurs. 
2016;72(12):2954–65.

 25. Britten N. Qualitative interviews in medical research. BMJ. 
1995;311(6999):251–3.

 26. Gale NK, Heath G, Cameron E, Rashid S, Redwood S. Using 
the framework method for the analysis of qualitative data in 
multi-disciplinary health research. BMC Med Res Methodol. 
2013;13(1):117.

 27. Lincoln YS. Naturalistic inquiry / Yvonna S. Lincoln, Egon G. Guba. 
Guba EG, editor. Beverly Hills, Calif: Sage Publications. 1985.

 28. Long KA. The Institute of Medicine Report: Health profes-
sions education: a bridge to quality. Policy Polit Nurs Pract. 
2003;4(4):259–62.

 29. Lujan HL, DiCarlo SE. Too much teaching, not enough learning: 
what is the solution? Adv Physiol Educ. 2006;30(1):17–22.

 30. Diekelmann N. “Too Much Content...:” epistemologies’ grasp and 
nursing education. J Nurs Educ. 2002;41(11):469–70.



62 Medical Science Educator (2023) 33:49–62

1 3

 31. Giddens JF, Brady DP. Rescuing nursing education from content 
saturation: the case for a concept-based curriculum. J Nurs Educ. 
2007;46(2):65–9.

 32. Sweller J, Chandler P. Evidence for cognitive load theory. Cogn 
Instr. 1991;8(4):351–62.

 33. Sweller J. Chapter Two - Cognitive load theory. In: Mestre JP, 
Ross BH, editors. Psychology of learning and motivation. 55: 
Academic Press; 2011:37-76

 34. Kirschner PA. Cognitive load theory: implications of cog-
nitive load theory on the design of learning. Learn Instr. 
2002;12(1):1–10.

 35. Merriam SB. Andragogy and self-directed learning: pillars of 
adult learning theory. New directions for adult and continuing 
education. 2001;2001(89):3–14.

 36. Knowles M. The modern practice of adult education: from peda-
gogy to andragogy. Chicago: Follett; 1980:400

 37. Frey BA, Alman SW. Applying adult learning theory to the 
online classroom. New Horizons in Adult Education and Human 
Resource Development. 2003;17(1):4–12.

 38. Ouda H, Ahmed K. Flipped learning as a new educational para-
digm: an analytical critical study. 2016;12:1857–7881.

 39. McLaughlin JE, Roth MT, Glatt DM, Gharkholonarehe N, Davidson 
CA, Griffin LM, et al. The flipped classroom: a course redesign to 
foster learning and engagement in a health professions school. Acad 
Med. 2014;89(2):236–43.

 40. Prince M. Does active learning work? A review of the research. J 
Eng Educ. 2004;93(3):223–31.

 41. Sams A, Bergmann J. Flip your students’ learning. Educational 
leadership: journal of the Department of Supervision and Cur-
riculum Development, NEA. 2013;70:16–20.

 42. Fulton KP. 10 reasons to flip. Phi Delta Kappan. 2012;94(2):20–4.

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds 
exclusive rights to this article under a publishing agreement with the 
author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of 
such publishing agreement and applicable law.


	Can Research Training be Improved in Health Professional Student Curricula? A Qualitative Descriptive Study of Health Students’ Experiences with an Integrated Research Training Platform
	Abstract
	Introduction 
	Methods 
	Results 
	Discussion 

	Introduction
	Methods
	Procedures and Participants
	Interviews
	Analysis
	Methods of Quality Assurance

	Results
	Overview
	Manifest Level Themes
	Latent Level Themes
	Content Volume and Balance
	Relevance of Content to Project
	Alignment and Sequencing
	Interactivity


	Discussion
	Content Saturation
	Relevance of Content
	Alignment and Sequencing
	Strengths and Limitations
	Further Research
	Conclusion

	Appendix 1. Health and Medical Sciences Research Modules
	Landing Page Information
	Module 1 — Research Concepts in Health
	Module 2 — Implementing Research in Health
	Module 3 — Translating Research in Health
	Appendix 2. Student Interview Guide
	Build Rapport Through Zoom with Video and Audio

	Acknowledgements 
	References


