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Abstract
Objectives: To evaluate student academic performance and 
perception towards blended learning and flipped class-
rooms in comparison to traditional teaching. 
Methods: This study was conducted during the hematology 
block on year three students. Five lectures were delivered 
online only. Asynchronous discussion boards were created 
where students could interact with colleagues and instruc-
tors. A flipped classroom was introduced with application 
exercises. Summative assessment results were compared 
with previous year results as a historical control for statisti-
cal significance. Student feedback regarding their blended 
learning experience was collected. 
Results: A total of 127 responses were obtained. Approxi-
mately 22.8% students felt all lectures should be delivered 
through didactic lecturing, while almost 35% felt that 20% 
of total lectures should be given online. Students expressed 
satisfaction with blended learning as a new and effective 

learning approach. The majority of students reported 
blended learning was helpful for exam preparation and 
concept clarification. However, a comparison of grades did 
not show a statistically significant increase in the academic 
performance of students taught via the blended learning 
method. 

Conclusions: Learning experiences can be enriched by 
adopting a blended method of instruction at various stages 
of undergraduate and postgraduate education. Our results 
suggest that blended learning, a relatively new concept in 
Saudi Arabia, shows promising results with higher student 
satisfaction. Flipped classrooms replace passive lecturing 
with active student-centered learning that enhances critical 
thinking and application, including information retention. 
Keywords: Blended learning, flipped classroom, online 
learning, asynchronous discussion boards 

 

 

Introduction 
Education systems worldwide have advanced exponentially 
coincident with modern technology. E-learning (electronic 
learning) complements learner abilities and performance, 
providing them with increased control over learning hours, 
pace, and methods via various software packages.1 A com-
bination of two instruction modes, e-learning and didactic 
(face-to-face) teaching is termed blended learning (BL).2,3 
This approach circumvents availability of time and place, 
enhancing both student and faculty productivity. The 
implementation of a BL system through varying instruc-
tional approaches in a student-centered manner can create a 

positive and collaborative learning atmosphere.3  A statisti-
cally significant improvement in student performance was 
reported following the inclusion of e-learning within a 
graduate level public health program, in addition to favora-
ble and enthusiastic learner reviews.2 The application of a 
blended learning approach in a microbiology course 
showed academic performance comparable to traditional 
learning.4 Edginton and Holbrook reported that students 
were initially apprehensive about decreased instructor 
communication in the blended learning system, but such 
concerns were superseded by increased attention towards 
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their own time management skills. Nevertheless, face-to-
face interaction was still highly valued.5 A qualitative study 
from an instructor’s perspective reported that although 
teachers faced some technological challenges, they also felt 
that use of electronic methods improves students’ perfor-
mance by providing them with increased opportunities.6 

Asynchronous online discussion boards have also shown 
their utility in enhancing the experience of students in the 
context of blended learning.7 

Flipped or inverted classrooms are a blended learning 
modality, whereby traditional in-class lectures and home-
work exercises are reversed.8 The learning material is made 
available to students prior to the class to study at their own 
time, while in-class time is spent in interactive teaching 
activities.8 These activities include, but are not limited to: 
case-based learning, team based learning, project-based 
learning, inquiry-based learning, and cooperative learning.9 
Flipped classrooms reduce passivity, enabling students to 
become active learners through reasoning and concept 
application,8 also facilitating increased student interaction 
with peers and instructors. By keeping students engaged in-
class, such instructional approaches decrease distraction, 
enhancing retention and application of acquired infor-
mation.8 

BL can be applied at various stages within the scope of 
medical education, from theoretical acquisition of basic 
sciences, to clinical education, clinical practice, and post-
graduate studies. Scant scientific literature is available 
critically appraising the impact of such blended methodolo-
gy on clinical education of healthcare students; thus, addi-
tional reliable research is required to establish solid evi-
dence.10,11 Furthermore, there are very few studies 
investigating similar applications of BL systems in educa-
tional institutions in the Middle East. This is one of the first 
applications of BL and flipped classroom in an institute in 
the Kingdom of Saudi Arabia. The purpose of this study is 
to analyze the academic performance of students and their 
perceptions after the application of blended learning and 
compare them to didactic teaching.  

Methods 

Study design and participants  
This is a descriptive analytical study. A non-randomized 
purposive sample was used. Participants were year three 
medical students (n=154). Out of the 127 responses ob-
tained, 64 were female and 63 were male. The research 
proposal was submitted to Internal Review Board (IRB) of 
Alfaisal University for approval. The study was conducted 
after the approval of the ethics board was received. The 
anonymity of participants was preserved and ethical regula-
tions were duly followed. 

Procedure 
The College of Medicine follows a spiral problem-based, 

self-directed curriculum, in which patients and problems 
are studied from multiple stand-points. Students in years 
one and two study basic structure and function, vertically 
integrated with basic pathophysiology. In year three, focus 
is placed upon pathophysiology and therapeutics. In the 
spring semester of 2014, all lectures in the year three hema-
tology block were didactically delivered in-class. Flipped 
classroom sessions were not conducted and no online 
discussion boards were used. Blended learning (BL) was 
introduced in the same module in the spring semester of 
2015. Five out of twenty nine lectures were converted to 
PowerPoint presentations with instructor voice-overs. 
Microsoft PowerPoint 2007 was used with the ‘record slide 
show’ option and 13.5 kb/second stereo settings. These were 
then posted on the Alfaisal University learning management 
system, Moodle, and were subsequently not delivered in-
class. Additionally, asynchronous discussion boards were 
created where students could interact with their peers and 
instructors regarding the online lectures and clarify con-
cepts if required. A ‘Flipped Classroom’ was also arranged 
where a number of multiple choice questions and applica-
tion exercises relating to the online and traditional lectures 
were placed. 

Summative assessment results of the 2015 batch of stu-
dents were compared with the previous batch as a historical 
control for any statistical significance. The proportion of 
students achieving grades A to C and grade F were com-
pared for any improvement. Student performance of the 
class of 2015 was also compared between multiple choice 
questions from objectives being covered in online lectures 
versus traditional lectures. 

Data collection 
Student feedback regarding their blended learning experi-
ence was collected through a self-developed questionnaire, 
comprising rating of seven items on a five point Likert scale, 
enquiring about their BL experience, objective understand-
ing, online discussion board use, whether BL was useful for 
exam preparation, and its comparison to didactic teaching. 
Students were also asked their opinions whether the discus-
sion board should be graded, and what proportion of 
lectures they would prefer to have as e-lectures rather than 
didactic. An open ended question about suggestions to 
improve the blended learning experience was also included. 
Questionnaires were distributed and collected during 
problem-based learning (PBL) sessions at the end of the 
module. 

Statistical analysis  
Only descriptive statistics including mean of responses and 
distribution of students’ final grades in summative assess-
ment were used. Student t-test was done to assess any 
statistical significance using SPSS version 21.  
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Results 

Student evaluations 
Approximately 22% of participants felt all lectures should be 
didactic compared to 73.1% of respondents who felt that 
some degree of online lectures would be preferable. 36% of 
responders felt it preferable for 20% of total lectures to be 
delivered online. The majority of students (69%) expressed 
satisfaction with BL as a novel, relevant, and effective 
learning approach. Almost 71% of students reported BL 
aided in exam preparation and clarification of objectives 
and concepts. Approximately 81% of students felt that BL 
was better compared to traditional didactic teaching ap-
proaches, while the same number of students thought that 
this online resource was relevant to their learning. Almost 
42% of students remained neutral about their asynchronous 
discussion board experience. When asked about assigning 
grades to the discussion board, the majority of students 
(85%) disagreed, while 11.8% agreed and 3.2% did not 
answer. 

Forty-one responses contained suggestions for BL im-
provement. Several students demonstrated preference for 
the use of blended learning in general, and requested 
inclusion of more topics via BL, such as “provide extra 
lectures through online”, “include in more blocks and 
courses as an integral learning course.” and “have all 
lectures or as many as possible available this way, give 
grades on Moodle, or assign students to talk about a topic 
and also place it on discussion board and grade it.”  

Another group of students preferred the use of online 
lectures in basic concepts only. Their stated ideas included 
“only involve the topics that have been previously discussed 
and use blended learning only to tackle revision concepts, 
but didactic learning is needed for new material”, “Basic 
concepts that were already taught & are being taught in 3rd 
year should be covered that way”, and “keep the basics in 
online format only, We don't know how it would be for 
dense topics.” 

Certain students identified the limited interaction with 
the instructor as a barrier to their learning experience. One 
of them stated “online lectures reduce the chance of me 
interacting and asking/discussing topics with the professor 
and fully understanding the topic”.    

Comparison of summative assessment 
The mean grade between 2014 (155 students) and 2015 (154 
students) (78.815 and 79.0584, respectively) did not signifi-
cantly differ (t(307) = 0.142, p=0.887). There were a slightly 
increased number of students passing with grades A and B 
in 2015 as compared to 2014. The number of students 
attaining grade C and F were also lower (but not statistically 
significant) in the 2015 batch compared to 2014.  

An item-wise comparison of student performance on 
multiple choice questions in the summative assessment 

showed no statistically significant difference in student 
performance on items that came from didactic lectures 
versus online lectures (t(76)=1.02, p=0.311). 

Discussion  
In recent times, the Ministry of Education in Saudi Arabia 
has taken numerous steps to integrate the use of technology 
in its educational system.12 E-learning has the potential to 
enhance quality of education and reach the ever expanding 
student population in the Kingdom.12 Very few studies have 
investigated the application of blended learning systems in 
educational institutions in the Middle East. The objective of 
our study was to compare conventional didactic modes of 
instruction to the fairly contemporary blended learning 
approach, using one particular block as an example. The 
current study focused on two main aspects:  student satis-
faction, and academic performance. Our current results 
suggest significant student satisfaction with a BL approach. 
Analysis and comparison of grades show a slight, but not 
statistically significant, improvement in academic perfor-
mance of students taught via BL, perhaps suggesting that BL 
enhances the educational experience, without impacting 
significantly upon summative outcomes. Indeed, with most 
examinations, students have to resort to more ‘traditional’ 
ways of revising.  

We propose that increasingly replacing didactic with 
online lectures would significantly enhance student perfor-
mance. Kiviniemi et al, demonstrated a mediocre improve-
ment of outcomes in their study, albeit at the graduate and 
not undergraduate level.2 Our results suggest BL will 
presumably show similar enhancements in undergraduate 
medical education as well. A BL approach yielded academi-
cally superior results for evidence based medicine, with 
students preferring such an approach to didactic teaching.13 
It is increasingly being accepted that methods such as BL 
are generally enjoyed by students, and increasing voices are 
suggesting its superiority over traditional didactic ap-
proaches.  

BL methodology has the additional benefit of material 
being available online for review and re-visiting, unlike one-
time class room sessions2,14 ; this was also supported by our 
survey. Our students had varying opinions toward the 
extent of blending that would be optimum. At the moment 
we started with approximately 17% of lectures being placed 
online as PowerPoint presentation with voice over for easy 
access. In the future this component could be increased 
gradually over the years for a more optimum blend.  

Student satisfaction survey 
A consistently positive response was noted when students 
were questioned about the efficacy and versatility of BL, also 
acknowledging that using multiple sources of learning 
increased conceptual understanding and exam preparation. 
Students were, however, mostly ambivalent towards the use 
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of the discussion board, with some asserting ignorance 
regarding its existence or failure to understand its use. 
When asked to choose between didactic teaching and BL, 
students held a mainly neutral stance, with some leaning 
towards BL. Collectively, however, students were open to 
experiencing innovative approaches to make their educa-
tional experience more productive and enjoyable, akin to 
those reported in other studies.2, 5 We speculate that online 
modalities of learning have an enormous scope in the future 
of education. Even students with initial concerns about such 
methods expressed enthusiasm towards it after having 
utilized them.15  

Flipped classroom 
The second instructional BL strategy was the Flipped 
classroom model, a mode of education gaining increasing 
acceptance in the literature.16-18 A recent study indicated 
that the majority of students feel that the flipped classroom 
approach was better at fulfilling the learning objectives 
when compared to didactic teaching sessions,16,17 a trend 
noted in our student survey as well. Flipped classrooms 
improve student understanding, concept clarification 
through increased discussion time and engagement with 
faculty.16,17 While the ideal number of sessions to be de-
ployed remains under investigation, however it is encourag-
ing that active learning strategies such as flipped class-
rooms, team based learning, problem based learning, and 
case based learning are slowly replacing passive didactic 
methods like lectures. We would also like to emphasize that 
students need to come prepared to get the most benefit out 
of these sessions.18 

Asynchronous discussion boards 
Another BL modality applied was the creation of asynchro-
nous discussion boards. The concept of asynchronous 
discussion boards has several advantages as it provides 
students with a space to discuss and clarify concepts learnt 
in class and online.19 Like any new modality there are 
problems and challenges including management of sheer 
volume of students in a discussion board, developing 
acceptance among stakeholders, training of faculty and staff 
and engaging students to adopt and adapt. Our results 
indicate that students were not very enthusiastic to engage 
on the discussion boards. Posting online quizzes with 
students being required to answer on the discussion board 
may improve their participation. Also, most of the students 
did not want the discussion boards to be graded which 
needs to be taken into consideration while striving for 
student acceptance of new modalities. 

Limitations of the study 
A major limitation of this study was that the BL approach 
was applied to one module only, limiting the scope and 
impact of this study. We were thus unable to determine 
which specific course components in a blended learning 

environment would be most beneficial to student success, as 
we examined the course and examination as a whole. In 
future a closer examination of approached coupled with 
exam component analyses from online versus didactic 
lectures may provide a clearer picture of modality effective-
ness. Furthermore, broader implementation of BL in the 
curriculum would require training of more faculty members 
in such appraoches. Students and faculty may need training 
to access and navigate through e-learning resources. A large 
sample size would most likely help improve the statistical 
significance and power of studies like these. There are many 
elements within blended learning and each of them needs to 
be analyzed in order to create the most time and cost 
efficient educational system possible.  

Conclusions 
We have reported one of the first applications of blended 
learning and flipped classroom in the Kingdom of Saudi 
Arabia. Our results indicate that these are promising 
modalities that enhance student satisfaction. They encour-
age independent learning and increased student engage-
ment in class, thereby surpassing traditional lecture meth-
ods which have been criticized to encourage passivity 
among students. Online lectures allow students to pace 
themselves individually and eliminate the barriers of time 
and location. Flipped classrooms facilitate productive 
discussion and increased student interaction during valua-
ble class time, enhancing their abilities to reason and apply 
learned information. Through the adoption of a blended 
method of instruction, learning experiences can be enriched 
at various levels of undergraduate and postgraduate educa-
tion. We suggest that further research is needed to establish 
the academic outcomes of blended learning in order to 
create the most efficient instructional approach feasible. 
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