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Abstract

Objectives: Blended learning has been presented as a prom-
ising learner-centred model that emphasises the learning
outcome rather than the process of education, but it can
negatively affect learners’ engagement with learning. Sub-
ject and Methods: Using a mixed-methods approach, this
study aimed to determine the significant predictors of learn-
ing satisfaction and to evaluate the experiences of medical
students with the different domains of an introduced blend-
ed integrated learning approach. Results: The survey was
administered to 92 respondents with a mean age of 20.5
years. Male students had significantly higher computer self-
efficacy and overall learner satisfaction ratings than their fe-
male counterparts. Multiple regression analysis showed that

gender (student characteristics), performance expectations
(cognitive factors), and learning climate (social environ-
ment) were predictors of the perceived satisfaction of learn-
ers. Conclusion: Wider integration of blended learning into
pre-clinical undergraduate medical education could en-
hance the shift towards competency-based education and
life-long learning among medical students. However, effec-
tive implementation would depend largely on student char-
acteristics, as well as environmental and cognitive compo-

nents of the delivery method. ©2019 The Author(s)
Published by S. Karger AG, Basel

Introduction

Integration of basic science and clinical concepts
throughout the curriculum helps students to develop
clinical reasoning skills [1]. It also fosters knowledge re-
tention and reinforces the relevance and application of
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basic sciences to clinical context [2]. On this premise, and
with the emphasis on competency-based medical educa-
tion, educators have had to adopt a learner-centred mod-
el using diverse teaching methods to aid effective teaching
and learning processes [3].

In this learner-centred paradigm, educators are en-
couraged to serve as facilitators of learning rather than
sole distributors of content knowledge [4]. Technology-
enhanced interactive learning (also known as e-learning)
allows learning to be individualised, enhances collabora-
tive learning, and realigns the educator’s role from dis-
seminator to facilitator of the learning process [5]. E-
learning has been shown to be more efficient than tradi-
tional educator-led methods of learning because it fos-
ters learner intuitiveness and adaptability of learning
style, and these translate into improved motivation and
performance [6, 7]. Interestingly, e-learning is viewed
by learners as a complement rather than as a substi-
tute for the traditional educator-led teaching method
[8]. It therefore serves as part of a blended learning sys-
tem that combines e-learning technology with traditional
educator-led teaching [7].

Blended learning provides alearning delivery approach
that alludes to the adult learning theoretical framework
which relates to practical application of new learning to
past experiences and fosters life-long learning [9]. Previ-
ous studies have reported using the blended learning ap-
proach to deliver courses such as Anatomy and Physiol-
ogy to students [10-12]. In these studies, students report-
ed satisfaction with the content and mode of delivery of
the courses [10-12]. Furthermore, students’ performance
in examinations were reported to have improved with the
blended learning approach compared to traditional face-
to-face lectures [12]. Although blended learning is consid-
ered beneficial, students have reported a perceived higher
workload [10, 11]. Within the context of blended learning,
previous studies have revealed that computer self-efficacy
and performance expectations are cognitive determinants
of behaviour and that they are positively correlated to
learner satisfaction [13, 14]. Additionally, environmental
factors such as system functionality, content feature (tech-
nological environment) as well as social interactions and
collaborative learning (social environment) affect the per-
ceived usefulness of blended learning [15]. Assessing con-
texts for effective use of e-learning in medical education
has been reported as an area that warrants research [6].
Given the importance of curriculum integration in medi-
cal education, we hypothesised that blended learning can
serve as an effective teaching and learning strategy to fos-
ter integration, application, and relevance of basic scienc-
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es to clinical contexts, with enhanced student satisfaction.
However, for blended learning to be effective in medical
education, it is important to understand the factors that
influence learner satisfaction.

In this study, we aimed to determine the factors influ-
encing learner satisfaction with blended integrated learn-
ing (BIL) and to explore the learners’ perceptions of the
impact of BIL on their learning process.

Subjects and Methods

Educational Context and Curriculum

The first three (pre-clinical) years of the James Cook Univer-
sity (JCU) medical curriculum provides a system-based introduc-
tion to the foundations of medicine. Students are enrolled in two
chained subjects for each academic year, and within each subject,
there are 4-5 modules. However, horizontal integration of the ba-
sic science modules has been difficult. To ensure horizontal inte-
gration and a balanced ratio of teaching staff to student, a re-eval-
uation of the delivery of content material was conducted. Year-2
teaching staff from Physiology, Pathology, and Pharmacology co-
developed and embedded content material for 1 week of teaching
within an integrated blended learning environment in the Black-
board learning platform. This mode of teaching/learning was em-
bedded in one of the preclinical Year-2 modules - Haematology
and Renal Medicine (HRM), which is a component of the subject
Integrated Human System Pathophysiology. Integrated Human
System Pathophysiology is the first part of a subject chain in the
second year. This subject provides foundation knowledge of anat-
omy and physiology and common pathophysiology of body sys-
tems. This subject comprises four modules, namely Cardiovascu-
lar Medicine; Haematology and Renal Medicine; Respiratory Med-
icine; and Rural, Remote, Indigenous, and Tropical Health.

In the HRM module, students explored the anatomy, physiol-
ogy, pathophysiology, and immunology relating to haematological
systems. Students were first given didactic lectures (traditional
teaching session) on components of Blood, Haemopoietic system,
and Haemostasis. The didactic sessions comprised lectures on the
topics, guided learning sessions (group activities, solving teacher-
created questions, cases, and microscopy tutorials), and a synthesis
session to consolidate learning. A quiz was administered at the end
of the traditional teaching sessions. Subsequently, the topic “Hae-
mostatic disorders” was covered using a BIL approach by a multi-
disciplinary team of four experts (Physiologist, Pathologist, Phar-
macologist, and Clinician). The topic “Haemostatic disorders” was
presented by the teaching staff with an emphasis on integrated
pathophysiology; i.e., clinical application of physiology concepts, to
understand patient presentations with haematopoietic disorders.

Participants

The study was conducted in February 2016 at James Cook Uni-
versity (JCU). All Year-2 medical students (183 students) were ex-
posed to the teaching sessions in week 3; all students were invited
to provide feedback on their experiences of the BIL teaching meth-
od. Students were assured of no adverse academic repercussions
for non-participation. Consenting students completed the survey
instrument after the synthesising session.
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Table 1. Correlations and reliabilities among BIL dimensions

Dimension 1 2 3 4 5 6 7
Learner satisfaction 1 (0.96)

Computer self-efficacy 0.68%** 1(0.88)

Performance expectations 0.88%*** 0.67%** 1(0.89)

System functionality 0.73%** 0.58%* 0.72%** 1(0.86)

Content features 0.70%** 0.57%** 0.69%** 0.74%** 1(0.83)

Interactions 0.69%** 0.45%** 0.68*** 0.45%** 0.54*** 1(0.86)

Learning climate 0.88*** 0.63%** 0.85%** 0.74%** 0.73%** 0.68*** 1(0.90)

Reliabilities are shown in parentheses (Cronbach’s alpha). *** p < 0.001.

Blended Learning Design

For the BIL sessions, documents containing the weekly learn-
ing outcomes and learning resources were uploaded onto the
Blackboard learning management system, and students were given
an introductory lecture on the topic and an overview of blended
learning. BIL sessions comprised multiple online interactive vid-
eos (12-15 min each with a total time of 60-80 min) with built-in
questions to emphasise the underlying basic and clinical science
concepts and their relevance. The videos contained clinical case
presentations, images, digital microscopy slides and laboratory re-
ports and were made available both via Blackboard learning man-
agement system and Yammer social network. Embedded video
questions tested students’ knowledge about the diagnosis and
physiology behind the signs and symptoms and laboratory reports.
At the end of the BIL sessions, a 1-h synthesising session, which
involved an integrated lecture-based review of the learning activi-
ties was provided to the students with a question/answer and dis-
cussion time. Another quiz was administered to the students at the
end of the BIL teaching sessions.

Quantitative and Qualitative Data

A pre-validated survey tool comprising 21 close-ended ques-
tions on a seven-point Likert scale [16] was used to measure stu-
dents’ satisfaction with BIL. Three open-ended questions were
used to explore students’ experiences with and perceptions of the
BIL method. The questionnaire assessed the participants’ percep-
tions of the BIL setup and their learning experience in seven do-
mains — computer self-efficacy, performance expectations, sys-
tem functionality, content features, interaction, learning climate,
and learner satisfaction. The survey was administered in class to
optimise the response rate. To ensure power balance, the survey
was administered by researchers who were not involved in teach-
ing and assessing the students. Students’ demographics (gender,
age, and origin status) were extracted from the University’s Stu-
dent Record System and cross-referenced with the survey re-
sponses to examine the effect of these variables on the level of
satisfaction.

Statistical Analysis

The quantitative data was analysed using SPSS version 25. A
Mann-Whitney U test was performed to assess the association be-
tween demographic variables (age, gender, and origin) and learner
satisfaction. A multiple regression analysis was conducted to de-
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termine the relationship between the variables age, gender, student
status, and learning experience domains and learning satisfaction.
Assumptions for linearity, normality of residuals, multicollinear-
ity, and homoscedasticity were met. The internal consistency of
the survey items was assessed using reliability analysis, and the as-
sociations between the data variables were examined using Pear-
son’s correlation analysis. Students’ mean scores on the assessment
items (on-line quizzes) were analysed using a non-parametric
Mann-Whitney test. The level of significance was set at 0.05.

For the qualitative data analysis, emerging themes from the
open-ended survey questions were identified using a constant
comparison process, as advocated by Strauss and Corbin [17]. Il-
lustrative quotes are reported verbatim to support the discussion.

Results

All Year-2 students (183) participated in the teaching
sessions, while 92 (50%) participated in the survey. The
mean age of the study participants was 20.5 years (SD
4.1); 58% of the study participants were female, and 85%
were domestic students. The sampled population is simi-
lar to the Year-2 student cohort profile, indicating a rep-
resentative sample. The analysis of students’ performanc-
es in the 25 MCQ quiz items showed statistically sig-
nificant differences (p < 0.0025) in the mean scores.
The students obtained significantly higher mean scores
(59.86 * 0.14; 95% CI = 0.34-0.51) in the post-BIL quiz
in comparison to the post-traditional teaching quiz
(42.52 £ 0.21; 95% CI = 0.54-0.66).

In relation to our first research question (what factors
influence leaner satisfaction with BIL?), learner satisfac-
tion was highly and positively correlated to all other
variables with Pearson coefficient ranging from 0.68-
0.88 (Table 1). The highly correlated domains were per-
formance expectations and learning climate, while com-
puter self-efficacy and interaction had the weakest
positive relationship with learner satisfaction. System
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Table 2. Regression variables for learner satisfaction

Variables B SEg B t P

Age 0.208 0.199 0.045 1.044 0.300
Gender 0.453 0.152 0.125 2.796 0.004
Origin 0.020 0.211 0.004 0.097 0.923
Computer self-efficacy 0.121 0.065 0.106 1.851 0.068
Performance expectations 0.384 0.095 0.356 4.053 0.001
System functionality 0.126 0.091 0.098 1.383 0.170
Content features -0.002 0.083 -0.001 -0.021 0.984
Interactions 0.141 0.076 0.110 1.843 0.069
Learning climate 0.391 0.095 0.367 4.135 <0.001

B, unstandardized coefficient; SEg, standard error of the coefficient; B, standardized coefficient; t, t-statistic;

D significance level.

functionality and content features were also positively
correlated with learner satisfaction. The overall internal
consistency of the survey items was 0.97, while Cron-
bach’s alpha values for all seven domains ranged from
0.83 to 0.96.

The median rating for students’ satisfaction with BIL
was 4.63 (interquartile range [IQR] = 3). System func-
tionality had the highest rating (median = 6, IQR = 1.6)
and interactions had the lowest rating (median = 2.5,
IQR = 2.3). Ratings for the other constructs were as fol-
lows: computer self-efficacy (median = 5.3, IQR = 1.6),
performance expectations (median = 5.0, IQR = 2.3),
Content features (median = 5.5, IQR = 1.9), and learning
climate (median = 5.0, IQR = 2.3). Male students report-
ed significantly higher computer self-efficacy (median =
5.7,1QR =1.3 vs. median = 5.0, IQR =2.7; Mann-Whitney
U = 762.50, p = 0.031) and overall learner satisfaction
rates (median = 5.5, IQR = 2.5 vs. median = 3.75, IQR =
3.4; Mann-Whitney U = 717.50, p = 0.012) compared to
their female counterparts. There were also significant age
group differences in relation to system functionality with
higher ratings by the older students (median = 7.0, IQR =
1.3 vs. median = 6.0, IQR = 1.7; Mann-Whitney U =
392.50, p = 0.013). However, learner satisfaction was not
affected by age status (domestic vs. international stu-
dents). Gender, performance expectation and learning
climate were identified as significant predictors of learner
satisfaction (Table 2). The results suggest that 87.1% (ad-
justed R* = 87.1%, F = 61.3, p < 0.001) of the learner sat-
isfaction variance can be explained by gender, Perfor-
mance expectation, and learning climate.

To answer our second research question (what are
learners’ perceptions of the impact of BIL on their learning
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process?), the participants were asked to comment on
their experience with BIL, particularly the things that
worked well and the areas that they thought would need
improvement. Data analysis of the open-ended survey re-
sponses identified two emerging themes: improved qual-
ity of learning and loss of sense of community. The par-
ticipants felt “the most obvious advantage was the mid-
video quizzes which would help you consolidate and utilise
the information presented.” They also appreciated the BIL
method because the integrated case-based learning ap-
proach aided consolidation of learning and provided
them with various sources of learning, while the on-line
delivery allowed them to learn at their own pace.

“Advantage was that you could learn the content this
week by exploring the physiology, pathophysiology and
treatment together. Also the quizzes during the video en-
sured that you were actually engaging with the content be-
ing delivered.” “Much more organised approach in com-
parison to the week on anaemia, material presented in a
way that is understandable, can work through material at
[your] own pace, makes content easier to understand and
includes clinical focus/application.”

Participants reported that the interactive video quizzes
and the ability to play and pause the recording at will also
fostered flexible learning opportunities. They also report-
ed that BIL enhanced their critical thinking skills and ac-
ademic performance. Although the participants felt that
more dedicated study time was required for BIL, they ap-
preciated the fact that it fostered deeper learning — “in-
creased time to do BIL (took me 4 h) but deeper learning,
so worth it.”

Nonetheless, the participants reported that BIL en-
couraged isolated learning and they “did not like the lack
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of interaction with lecturers and students.” The reduced
social communication with peers and interaction with the
lecturers also made it difficult to ask questions in real time
and obtain effective feedback on their learning. The par-
ticipants suggested that interaction could be enhanced
through mandatory discussion board chats and provision
of clearer learning outcomes. They also asked the lectur-
ers to “still keep GLSs so that students can gain access to
tutors and lecturers if they are confused on the content.” In
relation to the developed learning materials, the partici-
pants complained about unnecessary repetitions and the
amount of videos provided as they felt compelled to watch
them all at once and this was time-consuming.

Discussion

This study evaluated medical students’ satisfaction
level and their perceptions of BIL, a teaching method
which involved the integration of basic sciences and clin-
ical concepts within a blended learning space; and the
study findings indicate that students were generally satis-
fied with the BIL method. Perceived accomplishment in
the learning environment (known as Student satisfac-
tion) is the most important key to life-long learning [18].
Our study demonstrates that performance expectations
(cognitive factors) and learning climate (social environ-
ment) had an impact on perceived satisfaction in the
blended learning space, confirming previous studies [14].
In addition, the students performed better in the post-BIL
quiz compared to the post-traditional teaching session
quiz, thereby corroborating previous findings that the
blended learning approach improves students’ academic
performance [12].

Male students reported a higher overall learner satis-
faction than their female counterparts, which may be
partly related to higher levels of computer self-efficacy
and reduced anxiety in males compared to females. This
finding validates previous literature, which reported that
lower perceived computer self-efficacy and higher com-
puter anxiety among female students have an impact on
their perceived satisfaction with blended learning [19-
21]. Females are considered to be more of read/write
learners, and they prefer learning environments that en-
courage communication and collaboration, while males
are more kinaesthetic learners who prefer to have practi-
cal experiences [22]. Possibly, the loss of community in
the blended learning approach used in this study may
have influenced the female students’ perceptions of satis-
faction with BIL [23]. Providing technology-related in-
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troductory training sessions prior to utilising blended
learning approaches and ensuring a sense of community
(interactive online sessions) may enhance computer self-
efficacy and communication, thereby improving the ef-
fectiveness of this learning method [24].

In this study, participants’ perceptions about their
learning experience demonstrated that BIL is a learner-
centred model, which puts the learner in control of their
learning, and also enhances clinical integration, applica-
tion, and retention of knowledge, confirming the results
of other studies where learners felt that they had learnt
key course concepts better than in the traditional face-to-
face sessions [25]. Additionally, BIL allowed the students
to access the content material at their own pace and in
their own time and location, thereby giving the learners
the opportunity to effectively manage their work-life bal-
ance [26].

Nevertheless, a major social environmental factor
that had a negative impact on learners’ satisfaction and
experience of BIL was the reduced interaction time be-
tween the students, their peers, and the lecturers. The
participants felt the BIL method did not give them the
opportunity to ask questions about content that was
confusing. Previous research posits that technology is a
useful collaborative and learning tool, but lack of inter-
action can cause frustration and a sense of isolation [27].
Social interaction in the e-learning space fosters a sense
of community and stimulates learning [15, 28]. To im-
prove on-line peer interactions, participants suggested
increased emphasis on discussion board chats, wikis,
and blogs as highlighted by previous research [29]. It is
also important for educators to apply the right balance
in creating on-line learning materials as this will foster
student engagement and enhanced learning experience.
Furthermore, better understanding of the influence of
different learning styles will enable educators to effec-
tively design BIL strategies that meet their students’
learning needs [22].

This study was limited to Year-2 medical students; ob-
taining perspectives from the other pre-clinical years (1
and 3) may elicit different types of experiences. In addi-
tion, we only considered students’ perceptions of the BIL
and did not compare the students’ perceptions of BIL to
traditional face-to-face teaching, although comparison of
students’ scores in the on-line quizzes showed better per-
formance after the BIL session. Furthermore, only 50% of
the cohort participated in the survey; nonetheless, com-
parison of the participants’ profile to the cohort showed
that they were representative of the cohort.
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Conclusions

With technological advancement, the future offers the
promise of high fidelity, high-speed simulations, and per-
sonalised instruction using collaborative blended learn-
ing. Wider integration of BIL into pre-clinical undergrad-
uate medical education would further promote the shift
towards competence-based education and life-longlearn-
ing among medical students, wherein educators no lon-
ger serve solely as distributors of content, but become fa-
cilitators of learning. However, effective implementation
of BIL would depend largely on student characteristics,
the environmental, and cognitive components of the de-
livery method. Ensuring that social interactions and com-
munication is maintained through either early introduc-
tion of the face-to-face component or with interactive on-
line tools during BIL is important.
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