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Introduction
In the current digital era higher education is transmuting to
new models to meet the learning demands of the new genera-
tion. (Hanna, 1 998). These changes are being adapted in the
by the health science curriculum across the globe.(Ruiz,
Mintzer, & Leipzig, 2006). Catering the learning needs of the
today’s learners are known as digital natives and prefer to le-
arn through of digital devices (Prensky, 2001 ). Traditional
teaching methods of lecturing and face to face training is still
considered to be the primary method of teaching health
sciences program including physiotherapy. This passive me-
thod of learning may not improve the essential skills required
by the modern health care professionals such as critical thin-
king and analyzing skills. (Brown, Collins, & Duguid, 1 989).

It is strongly believed by the modern educators active invo-
lvement of the learners in the learning process improves the
clinical reasoning skills.
In the traditional form of physiotherapy education, it is stron-
gly believed that face to face training is an essential part for
skills and competency training. Availability of internet and
web 2.0 tools have transformed the delivery of teaching into
new horizons. Various courses are offered through online
modules and which were found to be effective (Means, Toy-
ama, Murphy, Bakia, & Jones, 2009). Physiotherapy education
is also moving towards computer assisted learning (Veneri,
2011 ). Health sciences programs requires to focus on psycho-
motor and affective domain along with knowledge imparting.
One probable method which could be used by the health pro-
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fessional educators is “Blended learning”. The blended lear-
ning integrates the two distinct methods of learning face to
face and online interactions in systematic way using compu-
ter based technologies. (Graham, 2006) Considering various
advantages of this innovative method where teaching face to
face and partly online may be of interesting to the modern ti-
me educators to be explored further. This flexible method re-
quires active participation of the learners which is the corner
stone in developing reasoning skills(Rowe, 2012a).
Physiotherapy program at INTI International University, Ma-
laysia, adopted blended learning as an innovative strategy
since January 2015. The objective of this paper is to discuss
the process of implementing blended learning and its impact
on the students learning experience. The outcome of various
strategies of blended teaching on students of selected subjects
are discussed.

Strategies
Physiotherapy courses (kinesiology, cardiorespiratory phy-
siotherapy and geriatric physiotherapy) of undergraduate BSc
(Hons) in Physiotherapy program traditional face to face tra-
ining was blended with online teaching using web based tools
using Blackboard learning management system. The instruc-
tors of these courses were completed their course on effective
blended learning conducted the expert team and the entire ac-
tivity was supported by technically qualified e learn team.
The online component was delivered through Blackboard
platform. All the students accessed the Blackboard with their
own digital devices like smartphone, laptop and ipads. Com-
puter access facilities were also provided in the INTI Interna-
tional University Library at Nilai campus for students who
wanted to use the facility. In this paper selected strategies
used to blend the courses of kinesiology, cardiorespiratory
physiotherapy and geriatric physiotherapy were discussed.

Online discussion
Online discussion is one of the important web 2.0 tool which
promotes collaborative learning among students. The aim of
blended learning is repurposing part of face to face class to
online to achieve the desired learning outcome. The repurpo-
sed part can be an online discussion which will help for acti-
ve learning in a collaborative way. Online discussion is one
of the effective method of interactive approach to learning
replacing traditional method of transforming knowledge
(Vrasidas & McIsaac, 1 999; Warschauer, 1 997). Online di-
scussion encourages to think independently and share their
thoughts and supports leaner’s cognitive thinking(Chen &
Looi, 2007). Effective use of online discussion can provide
positive learning experience to students in the form of peer
feedback and questions, and sharing new ideas. It is one of
the important component of blended learning (Alebaikan &
Troudi, 2010). Therefore, effective use of online discussions
would provide a sign of efficient blended learning. Conside-
ring the advantages of asynchronous online discussion, it was
used in the blended teaching at INTI in the following manner.
In the kinesiology subject the “neurophysiological mechani-
sms of normal motor control and learning” was delivered in

the following way. First component of teaching was online in
the form of videos in the Blackboard. Video about Fitts and
Posner stages of motor learning, classical conditioning, ope-
rant conditioning were posted online during the online class
hour. A vodcast on stage of motor learning was also recorded
using camtasia studio in dell laptop and posted online for the
students to review during the online hour. Followed by that
there were face to face classroom demonstration and discus-
sion on the same topic. After the face to face class online di-
scussion forum was created in the Blackboard in the topic of
motor control and learning with a case scenario which was
graded with rubrics. The students need to discuss about the
given case scenario in an asynchronous manner. By participa-
ting in this asynchronous discussion the students learned abo-
ut the topic very deeply in a collaborative manner.
To teach the basic concept about movement analysis, in face
to face class the students were taught about observational mo-
vement analysis. Then the students were advised to download
smartphone application (protractor app) from Google Play
store. Followed by that an online discussion forum was cre-
ated in the Blackboard in the title of Movement analysis-an
introduction. The students were given a task of analyzing 3
steps of squat lift with mobile app and post their discussion
about analysis in the discussion forum. So the students took
the picture of their friends in squat lift postures in their mobile
phone. Then they measured the joint angles of the photos
using the protractor app and analyzed the movement. The stu-
dent posted their analysis in the discussion forum and com-
mented at least two of their classmate’s post which was
graded with rubrics. This way innovative use of smartphone
aided the learning and understanding ofmovement analysis.
In Cardiorespiratory physiotherapy course to teach the stu-
dents about the gaseous exchange and V/Q matching, initially
face to face lecture about the revision of basic anatomy and
physiology were given. Then videos of gaseous exchange and
V/Q matching was posted online. The students after watching
the video need to discuss about the factors affecting V/Q mat-
ching in the discussion forum which was graded with a rubric.
In that discussion the students have to critically think to di-
scuss the V/Q mismatch based on the video information.
In order to train the students in the skill of reading chest X-
rays the students were given face to face lecture about the ba-
sic interpretation of chest X-ray. Then a real patient chest X-
ray were posted in the discussion thread. Based on the face to
face class and learning materials the students have to diagnose
the chest X-ray and discuss about it. The discussion forum
was graded using the discussion rubric.
In this way discussion forum was used as a mode of blended
learning for students. The students reported positive feedback
about the activities.

Wiki activity
Wiki is one of the powerful collaborative tool available which
has the potential to enhance teaching and learning practi-
ce(Rowe, 2012b). Wiki combined with other face to face acti-
vities enhance collaborative student’s learning of critical
thinking skill and clinical reasoning (Snodgrass, 2011 ). Wiki
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can be used for group projects, assignments, online education
and in various innovative ways (Parker & Chao, 2007).

In Cardiorespiratory physiotherapy to teach the students abo-
ut various diseases, active learning using wiki tool of Black-
board was used. Following face to face lecture about
respiratory disease condition, the students were divided into 4
groups and each group was given a different disease condi-
tion to deal with. They have to collectively find out the cau-
ses, clinical features, diagnosis and treatment. So students
worked collaboratively to find a solution which strengthens
their team approach ability. The wiki activity was graded
using the wiki activity rubric. The learning through wiki was
very effective and it encouraged active learning.

Flipped classroom
“The flipped classroom is a pedagogical model in which the
typical lecture and homework elements of a course are rever-
sed” (“EDUCAUSE Learning Initiative 7 Things You Should
Know About Flipped Classrooms - eli7081 .pdf,” n.d.). Berg-
mann & Sams defined “the flipped classroom as an educatio-
nal technique that consists of two parts: interactive group
learning activities inside the classroom, and direct computer-
based individual instruction outside the classroom.” (Berg-
mann & Sams, 2012). Student’s perception about flipped
classroom were reported positive that it encourages active le-
arning and improves their performance. (Pierce & Fox, 2012;
Veeramani, Madhugiri, & Chand, 2015). As the flipped clas-
sroom promotes active learning, this strategy was used in the
blended learning approach at INTI.
In Cardiorespiratory physiotherapy, videos about the Airway
clearance treatment techniques (postural drainage, ACBT)
were recorded and edited using camtasia software. Then the
videos were posted as a flipped class with reading materials
before the actual practical class in the Blackboard. In the face
to face component the students were given group activities to
demonstrate the technique which they saw online and further
explanations were given by the lecturer. This strategy was
useful in maximizing face to face practical hour in teaching
physiotherapy techniques and the student’s response was very
positive.

Online assignment
Traditionally assignment topics were given to students and
the students will type and print the assignment. They submit
the hardcopy of the assignment based on given case scenario.
But with the use of online learning management systems like
Blackboard, the assignment can be submitted online as a soft
copy or video format. So the online assignment provides fle-
xibility in the form of assignment submission (From paper to
video). When the online assignments are linked to plagiarism
detection Turnitin platform, it can detect the plagiarism of
students work. It was reported that online assignment saves
time and money and feedback was quicker than paper-based
assignment. (Bridge & Appleyard, 2008; “Three generations
of online assignment management,” n.d.).
In Cardiorespiratory physiotherapy subject blended teaching
at INTI, the students were taught cardiorespiratory asses-
sment techniques in face to face practical class. Followed by

that an online video assignment based on a case scenario was
given. The assignment was having 3 components. For the
first part of the assignment, the students need to select the
assessment techniques based on the given case scenario.
Then they need to find the evidence for assessment techni-
que in reviewing the literature and post in the turnitin page
of the assignment. The turnitin helps to find out the plagia-
rism in students assignments. For the second part they need
to take video of the assessment technique with role play.
That means the concerned student need to act as therapist
and another students in the same class need to act as patient.
So they do the role play and record the whole assessment.
They need to post it in the video page of the Blackboard as-
signment and it will be evaluated with a rubric. For the third
part they need to do peer assessment- the students acted as a
patient need to evaluate the performance of the student who
acted as a therapist. So this single assignment covers various
aspects of learning like clinical reasoning, evidence based
practice and practical skill. It was very effective in assessing
their practical skill.
Similarly in kinesiology, Following face to face lecture and
demonstration about movement analysis, a topic for the as-
signment (kinesiological analysis of volleyball and badmin-
ton service) was given to the student. The students have to
prepare the assignment based on the face to face lecture and
research articles (evidence based practice) available on that
topic. Then they submitted online in the turnitin assignment
platform which was graded with rubrics. Providing this kind
of topics and blending evidence based analysis and practice
was appreciated by the students which will help them for li-
felong learning. So whatever they learned through this acti-
vity will also help them to apply in their future clinical
practice.

Skype and Zoom classes
Social media like Skype and zoom can be used for education
purpose. The use of skype and other web 2.0 tools for tele-
porting the lectures, providing learning support and clinical
training was reported with positive student learning experien-
ce. (George & Dellasega, 2011 ; Jones, Dean, & Hui-Chan,
2010; Stephens & Hennefer, 2013; Trisha Parsons & Kathleen
Norman, 2010, p. -). In order to provide students an interna-
tional experience of blending, an online lecture was organized
with an international resource person Dr. Senthil Kumar from
United States using Skype. The Skype lecture was conducted
during class hour in international practice patterns. By looking
at the positive feedback from the students, Laureate Interna-
tional Lecture was organized first time in INTIIU with a Wal-
den university professor Dr. Cheryl L. Anderson with the
management team. The interactive online lecture was conduc-
ted from United States during the class hour in Geriatric Phy-
siotherapy in the topic of Dementia for Jan 2015 students.
Followed by online lecture, face to face discussion was con-
ducted in the classroom by the subject lecturer, which was al-
so tested in test 2 of coursework. An online discussion on
same topics was given to the students to enhance their lear-
ning on dementia. Thus, an internationally renowned clinician
sharing her experience and giving case examples really bo-
osted the students’ interest in the subject.
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Various Web 2.0 tools
To blend the course effectively various web 2.0 tools were
used during course delivery. To record the video and edit the
videos camtasia software (TechSmith Corporation) were
used. To create self-test quiz raptivity software (Harbinger
Group) were used. Using raptivity quiz can be made in the
form of games like spin the wheel and hangman game. So
after going through a video and reading online materials the
students can check their knowledge by playing the raptivity
game in the Blackboard. To embed the videos in the blackbo-
ard, kaltura video platform integration (http://corp.kaltu-
ra.com/) of Blackboard was used. Social software like Skype
and zoom also used to teleport the lecture from international
experts live into the classroom. All these tools effectively
helped to blend the course.

Outcomes
The quality of education can be assessed from the student’s
time spent in learning activities and examination grades(Por-
ter, 2012). The analytical report taken from Blackboard plat-

form proves that the students of above mentioned courses
spent more time in Blackboard than the department average.
When the results of the students were analyzed, in kinesiology
course the percentage of students in the A-, B+, B and B- gra-
des were improved in 2015 (both Jan and July 2015 session)
compared to 2014 Session (Jan and July 2014 sessions) which
was taught in a traditional mode. In the cardiorespiratory phy-
siotherapy course the percentage of students in A, B+ and B
grades were improved in 2015 compared to 2014. Similarly
the improvement in grade percentage of B+, B and B- were
noted in the geriatric physiotherapy subject in 2015. Even
though multiple factors play a role in the grade scores, one of
the important factor is the mode of delivery and the students
learning.
Traditional methods of assessment of student learning involve
students’ self-perceptions of their learning and perception on
course structure which is an indirect evidence of learning.(Lin-
dholm, 2010) The data collected by faculty regarding the stu-
dent’s perception of subject revealed better student experience
in 2015 when compared to 2014 as shown in the Fig. 1

Fig. 1. Student's perception of subject in 2014 and 2015

The students who took the above mentioned courses in
blended mode were very much satisfied with their learning
process. It was reflected in their feedback about the activities
given to them. The students reported that online discussion
helped them a lot to learn from their friends. Flipped
classroom method was reported as very effective in learning
practical skills as they learn the technique online and practice
it in face to face class. Similarly, Skype and zoom classes

also added international experience to their learning as
informed by the students.
The assessment regarding the quality of students learning with
blended learning is ongoing and data collection in current and
future semesters will help to understand the student’s learning
better. Hence we conclude that blended learning approach
followed in the year 2015 was contributed to the improvement
in grades of students and student perception about the courses.
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Conclusion
Blended learning seems to be effective in delivering method
in physiotherapy course as it mixes the traditional teaching
with modern methods of online active learning. It improves
the quality of learning in the form the student grades and
student perception about the courses which helped them to
achieve the learning outcomes.




