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A B S T R A C T

Introduction: Triage is the process of determining the priority of patients’ treatments based on the severity of
their conditions. The aim of the present study was to survey the effect of triage video podcasting on the
knowledge and performance of pre-hospital students.
Methods: Sixty pre-hospital students were randomly divided into two groups of a 30-subject control group and a
30-subject intervention group. A pre-test was administered among all students. Afterwards, for the first group,
triage education was offered through lectures using PowerPoint, while for the second group, audio and video
podcasts tailored for this training program were employed. Right after the training as well as one month later,
post-tests were run for both groups, and the results were analysed using an independent t-test and covariance.
Results: No significant difference was observed between the effects of both types of education on knowledge and
performance, either immediately, or one month after training.
Discussion: We suggest that video podcasts are ready to replace traditional teaching methods in triage.

African relevance

• The use of traditional methods of teaching for triage cannot keep up
with our fast-changing needs.
• This type of study is a first-of-its-kind design used in training triage
as a podcast.
• The results show the effectiveness of the participatory triage podcast
method in both learning and retention, and the methods are ap-
plicable to low-resource settings.

Introduction

Disaster triage is the process of prioritising patients in treatments and
based on the severity of the condition. It is generally used when the
number of hospitalised patients or pre-hospital injured patients exceeds
the capacity of admission and service provision [1–4]. Generally, in
critical stages, triage is the approach that maximises the benefit for the
greatest number of patients [1,5]. According to the evidence provided by

the research conducted in Iran and some other parts of the world, the
level of knowledge or performance of medical students and staff about
triage is unsatisfactory [4,6–12]. This situation is a reminder that the
knowledge and performance of medical and pre-hospital students or
personnel about triage is inappropriate, or that the level of knowledge
and performance of medical students and groups involved at the first line
of treatment is often weak and unacceptable [1,2,5,13]. Considering the
current spate of accidents and disasters, despite all modern and advanced
emergency medical equipment and technology, the most important
component is still the lack of experienced and expert human resources.
People who have learned to manage crisis situations on a regular basis
can control the flow of massive emergencies using their knowledge and
problem-solving skills [4,5]. On the other hand, the best solution is to
provide efficient human resources to meet the community’s needs [5].
Education is the foundation of all types of learning, and today, in edu-
cational planning, the training and improvement of human resources is
considered as a strategy for increasing human capital and positive
adaptation to changing conditions [14]. Education refers to a purposeful
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and pre-designed activity that is aimed at providing opportunities for
facilitating and speeding up learning within the educational system
[15,16]. In this regard, the educational method is divided into virtual
and face-to-face teaching methods. Face-to-face teaching methods (such
as lectures) are teacher-centred. In contrast, virtual education is student-
centred in which professors and learners are separated. Media is the
source of the intangible relationship between these two important
components of education [15–17]. Bloomberg classifies behaviours into
cognitive, emotional, and psycho-emotional domains which can be ex-
perienced simultaneously. The cognitive domain is also called the do-
main of thought. Hence, there are various types of educational methods
and tools for the development of cognitive abilities. The most important
teaching methods that are often used to stimulate learning in the cog-
nitive domain are believed to be lectures and person-to-person training,
which are almost exclusive and complete in teaching cognitive beha-
viours. In more specific terms, the teacher teaches according to the
curriculum in the classroom and the students also listen to the teacher’s
words in order to learn [16–18]. So far, different teaching methods have
been used to help learners in different fields. However, there are multiple
problems such as the lack of experienced and expert teachers, the
availability of new educational facilities in the region, and the accessi-
bility of new educational technologies. One further challenge is the need
for students to be physically present in face-to-face classes, which has led
to the development of virtual learning strategies using educational
technologies and software. In fact, e-learning has been shown to increase
learning by 20–30%, compared to traditional classroom teaching
[19–21]. Thus, it seems that traditional methods of teaching, which are
currently implemented, do not meet the fast pace of knowledge and the
constantly changing needs of societies in the world of informatics. Be-
sides, training medical students should continue beyond the university
level into their professional lives.

The use of modern methods of education is extremely important in a
way that some education experts have attached more importance to
teaching methods than scientific knowledge and information [22].
Medical science teachers are always looking for new teaching methods,
technologies, and tools. In this regard, recent innovative teaching tools
in the fields of medical sciences take advantage of information tech-
nology. These tools can be classified into four groups, namely audio,
video, computer-based, and combined [23,24]. In this regard, a new IT-
based technology that has recently garnered a lot of attention in the
field of education is podcasting [25]. A podcast is a form of mobile
learning in which a device is used to hear audio or watch video. Pro-
grams are put on the internet and downloaded automatically on the
computer (laptop/desktop). The learner can select when, where, and
how to hear or see them [26]. From an educational perspective, a
podcast is one of the most balanced and most formal educational
methods. In fact, via using podcasts and transferring their lectures from
their classrooms, teachers get numerous opportunities to improve
communication and interaction [27]. In addition, a podcast is a pow-
erful and complementary, not a replacement, tool for common educa-
tional resources, and frequent communication between teachers and
students also increases the motivation of learners. The most important
advantage of podcasts is related to its accessibility [28]. It can be
played on mobile and portable devices such as the iPad and other ta-
blets, computers, and even digital audio (MP3) players [29]. Podcasts,
having a dynamic paradigm and educational potential, can help in
improving teaching and learning in the classroom. Simplicity, comfort,
time saving, and ease of use at any time and place are the other im-
portant benefits of podcasts [25,27,30]. In addition to the theoretical
bases of multimedia, experimental research in the field of educational
podcasts shows that podcasts have effects on various aspects such as
learning and academic achievement of learners [25]. They lead to in-
creased motivation in learners [27,29] and can be used as a powerful
complementary tool alongside conventional training methods [27].

For years, nurse educators have used non-traditional methods such as
audio and video tools, and computer-based e-learning tools are also

growing in popularity [31,32]. In a quasi-experimental study comparing
the effects of the methods of e-learning and lectures on nursing students’
level of learning in maternal and child health courses in Tehran, Zolfa-
ghari et al. concluded that e-learning can be used as an effective tool in
some nursing courses [33]. In this respect, Dennis et al. state that the use
of multimedia enhances the overall positive attitudes of the learners
since they can benefit from it [34]. A meta-analysis of 26 nursing studies
investigating teaching in lecture form and e-learning showed that the
electronic method had positive impacts on education [35], and this effect
is much more effective when videos are used [36–41]. Fahy (2015), in a
study that examined the impact of electrocardiogram education via video
podcast method, stated that video podcasts can have a greater impact on
increasing students' awareness than the lecture methods of teaching [42].
On the other hand, podcasts have a number of demerits. For example, the
student–teacher interaction that can improve learning in other methods
of training is not present in podcasts, and students cannot directly ask the
professor questions and answers, while in other methods such as lectures
student can ask the teacher questions, increasing direct interaction [40].
Owing to technological advances and the request of academics for the
use of new tools and modern methods which can be used in distance and
offline or online trainings, these tools and methods are being used in
training larger populations of learners. On the other hand, there is a
decrease in the number of appropriate professors and teachers, coupled
with the reluctance of universities to attract more faculty members due
to financial problems [43]. In this study, besides the effectiveness of
triage training in managing crisis, the effects of imparting education
through podcasts or lectures are compared as well.

Methods

This study adhered to a quasi-experimental design to compare the
effects of triage training via two methods, namely video podcasts and
lectures before and after intervention in 2016–2017. The study was
conducted after necessary coordination with the authorities and ob-
taining permission from the university’s research council and ethics
committee with the code DUR 116, considering all educational points.
This research was conducted in the School of Nursing and Medical
Emergency of Dezful University of Medical Sciences, Iran. The study
had two independent variables of podcasts and lectures and two de-
pendent variables of knowledge and performance, and it was conducted
using two interventional groups. The study sample consisted of
Bachelor degree students of the third semester majoring in Pre-hospital
Emergencies. Sixty students (of 63 in the class) expressed their consent
to participate in the project were included in the census. The students
were then randomly assigned to two groups: control (n= 30) and in-
tervention (n=30) (Fig. 1).

Immediately before, immediately after, and one month after the
training both groups were tested using a triage questionnaire derived
from the study of Sedaghat et al. (2013) [44] and in accordance with
the contents taught. Its validity and reliability were measured once
more in the context of the present study.

The included students were in their third semester of Bachelor de-
gree studies in a Pre-hospital Emergency program, lacked work ex-
perience in clinical wards and had already received specialised training
in triage, and were familiar with computers and mobile e-learning
software. Exclusion criteria were inability to participate in one of the
stages of the test.

At the start of each training session and before the pre-test, the
participants were assured that the test and questionnaire data would be
kept confidential. In the first training group, basic and main triage is-
sues in crisis (definition, history, classification, types of triage, triage
start principles, equipment needed in triage start, and relevant ex-
amples of triage) were presented by a triage expert providing lectures
on the topic at university using PowerPoint software, in lectures lasting
110min (in two 50-minute sessions with ten-minute a break between
the sessions). It should be noted that during the lecture, the students
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were also allowed to raise their questions or provide verbal feedback for
which the professors responded accordingly.

Also of note, well before the start of training using the lecture
method, a video camera was placed at the back of the classroom with a
fixed tripod to capture PowerPoint slides. From the beginning of the
course, the record button was pressed by one of the partners and fixed
to a board of 1.5 to 2.75m size. The entire lecture including the pro-
fessor’s voice, the slide pages, the appearance of the professor on the
frame for emphasising specific slides, the points and tips drawn on the
board (i.e. slides), and the explanations on the slides were video cap-
tured and recorded. Meanwhile, the students’ feedback and questions,
even when they were repeated, were also recorded. Finally, the product
resulting from the filming of the class in the first group (which was
originally a PowerPoint presentation with voices of the teacher and the
students) was used as an audio and video podcast in the second group.

The next day, the training was held for the second group in the same
room. At the beginning of the class, a ten-minute briefing session was
held to explain how to use the podcast, access the computer, use the
files on a laptop, mobile phone, or personal computer, as well as how to
download files online and use them offline.

Then, in a free class that lasted about 140min, with the aid of a
central computer and a projector installed in the classroom, the podcast
produced by the first method of training was downloaded from the
internet by the students in Group 2 and other collaborators in the
project. It was then broadcast to all students of Group 2 offline
(Windows Media Player was used for the playback of the podcast). The
only difference was that the professor was not present in the class. In
fact, the professor left the site at the beginning of the class following the
provision of some disciplinary instructions on the class flow in his ab-
sence. It is noteworthy that the students were allowed to stop or roll
back the podcast player and take short breaks on their will.

To reduce the curiosity of the first group with regard to students’
podcast treatment in Group 2, they were promised to receive the pod-
cast one month after the final lesson.

All students were also told that they did not require any further
study until the next session of triage program which was due to be held
one month later. They were asked to refrain from attending any extra
triage program.

It should be noted that till the next meeting (one month later), the
students were unaware of the re-test, and all attended the class with the
purpose of further pursuing their education.

One data collection tool comprised a three-part questionnaire. Part
I: to gather demographic information with three questions including
information such as age, sex, level of education; Part II: to evaluate the
safety awareness of triage including 15 multiple-choice questions tar-
geting the information about the basic concepts of triage, especially
start-style triage, and how the patient was investigated in triage using
the start style; Part III: to evaluate personnel’s performance. It included
a scenario with 19 injured cases that required triage.

The video podcast was created via a tripod-supported digital camera
(Canon P301331, full HD, Tokyo, Japan) in movie mode using optical
20X, 10-megapixel resolution. The video podcast was recorded in mo-
tion JPEG format with an AVI wrapper. It was edited using Windows
Live Movie Maker (Windows 7, Microsoft Corporation, Redmond, WA,
USA). Videos were shown to the participants through the use of a laptop
and video projector. The video podcast was displayed using Windows
Media Player, and the students could pause or rewind the video podcast
as required. With the aid of a laptop and a projector (Dell Corporation,
Round Rock, TX, USA), the video was projected onto a suspended
viewing screen in the classroom.

To determine the content validity of the questionnaire, a content
validity index was used. After making questions with the help of ten

Assess for eligibility
60 Pre-hospital students

Group 2
Pre-hospital students
Randomized (n=30)

Live lecture GROUP
(n=30)

Allocated to live lecture on triage

Podcast GROUP
(n=30)

Allocated to podcast on triage

Group 1
Pre-hospital students
Randomized (n=30)

Analyzed
N=30

Analyzed
N=30

Immediate Post test Immediate Post test

One month later Post testOne month later Post test

Pretest

Fig. 1. Flow diagram of student assignment and grouping.
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faculty members and experts in Dezful University of Medical Sciences,
they were evaluated and modified using the provided comments. Next,
the test-retest method was used to determine the consistency and ex-
ternal reliability of the questionnaire (in case of 30 pre-hospital stu-
dents within ten days). The correlation coefficient between the scores of
the questionnaire at the first and second time was found to be 0.85, and
then the reliability and internal consistency of the questionnaire were
determined. Cronbach's alpha was used as an indicator of reliability,
which was shown to be 86% in awareness scale and 89% in perfor-
mance scale.

Using SPSS software, the normality and distribution of the data
were evaluated. Then, the variance equality was confirmed using
Levene’s test, and an independent t-test was conducted to ascertain the
consistency of the experimental and the control group in the pre-test.
Other assumptions including the intra-group difference between control
and experimental groups in the pre- and post-test were checked with
the help of T-dependent. Finally, ANCOVA was used for examining the
effect of the superiority of one method over other methods.

Results

The mean scores of the awareness of performance in the two groups,
before and after the test (immediately after training) and in the follow-
up study in the form of delayed post-test (one month later), showed a
significant increase after the training (Table 1).

In order to compare the normal distribution of the data derived from
the study, the Kolmogorov–Smirnov test was used. The analysis showed
that the distribution of the data related to the study assumptions was
normal. The results also showed that the F-value in Levene’s test (equal
variances) of all variables was not significant at 0.05. Hence, the si-
milarity (equality) between variances of awareness and performance
scores in the two groups of lecture and videos was established. Besides,
the homogeneity of variances was observed in the data. Given the re-
sults of our preliminary analyses, we were allowed to continue with
running covariance analysis.

The results of Table 2 show a significant difference between the
scores of awareness and performance in the two groups before and after
the interventions (p=0.001). Based on the significant difference be-
tween awareness and performance before and after the treatments, it
can be concluded that training via both methods had effects on
awareness and performance.

The results of univariate analysis of covariance (ANCOVA) for
analysing the stage of immediately-after-training on awareness and
performance scores in the two groups of video podcast and lecture
showed that, in case of no adjustments to the mean values, there is no
significant difference between them. The difference between means
with and without adjustment was not significant: Awareness (before the
training): F= 0.036 – p > 0.05, performance (before training):
F= 1.853 – p > 0.05.

Moreover, when the effect of the difference before training was
removed and averages were adjusted, significant difference could not
be observed in the stage of immediately after training which did not
reach equilibrium. In other words, there was a significant difference
between awareness and performance scores after training in both

groups: Awareness (after the training): F= 2.817 – p > 0.05, perfor-
mance (after training): F= 2.853 – p > 0.05.

The results of univariate analysis of covariance (ANCOVA) on
awareness and performance scores in the two groups of video podcast
and lecture in the follow-up stage (one month later) showed that the
difference between adjusted and non-adjusted mean values was not
significant. Awareness (before the training): F= 4.00 – p > 0.05,
performance (before training): F= 3.641 – p > 0.05.

Moreover, when the effect of the difference before training was
removed, and the means were adjusted in the follow-up phase (one
month later), significant differences was not observed in the stage im-
mediately after the training. In other words, there was no significant
difference between scores of awareness and performance in the follow-
up stages of both groups: Awareness (before the training): F= 0.833 –
p > 0.05, performance (before training): F= 0.156 – p > 0.05. It
means that the two methods of video podcast and lectures were almost
identical in affecting the awareness and performance of students in the
follow-up phase (Table 3).

Discussion

The aim of this study was to evaluate the effects of audio-video
podcasts in Start Triage Education in case of pre-hospital students as
well as to compare them with the traditional lecture method of edu-
cation. The results showed that, with a confidence level of 95%, there
has been a significant difference between awareness and performance
before and after training (immediately after and one month later) due
to the use of podcasts, that shows the effectiveness of podcasts in both
stages of learning and reminding in case of awareness and performance.
The results correspond to different previous research outcomes in-
cluding Vakani (2016) [45], Fahey et al. (2015) [42], Fernandez et al.
(2009) [28], and Rahimi et al. (2011) [25]. These studies have shown
that the use of podcasts promotes learning. Vatovec (2009) and Dale
(2007) stated that the use of podcasts increases students’ learning
outcomes [25,28,46,47].

Moreover, there was no significant difference between the mean
score of the two groups in terms of knowledge and performance of the
students, which means that both teaching methods had approximately
the same effect on increasing the mean of knowledge and performance
immediately after and a month later.

In other words, using podcasts as an educational method in pre-
hospital triage topics had the same effect on students’ learning and
memory as the lectures method did. In this regard, Vacani (2016)
compared the effect of video podcast education and lecture training and
stated that the two teaching methods had similar effects on the per-
formance of students. [45].

There have been contradictory results with respect to the impact of
audio-video podcasts on training. For example, some reports have
suggested that the picture is also seen in dire need of an audio podcast
[48,49]. In a study using audio and video podcasts, Lazari (2009)
suggested that learning increased and led to a better understanding of
theory and practical skills [50]. Chang and Rim (2008) also stated that,
compared to the traditional method, the use of e-learning in training led
to better performance [50–52].

Table 1
Central and distributive indices of awareness and performance scores in the two groups of lecture and video podcast.

Groups Number Pre-test Post-test (Immediately after training) Delayed post-test (One month later)

Mean SD Mean SD Mean SD

Knowledge Video Podcast 30 9.1667 1.74363 14.1000 0.99481 13.6667 1.12444
Lecture 30 9.0667 1.72073 14.5000 0.82001 13.8667 0.68145

Performance Video Podcast 30 9.5333 2.64879 16.9000 1.15520 16.0667 2.47656
Lecture 30 9.5667 2.41666 17.5667 1.83234 16.3333 2.69525
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The findings of studies conducted in the field of dental education by
Khorramian (2015) [53], Engom et al. (2003), Hagen Holtz (2008),
Davis (2007), Paltz (2010), and Vogt (2010) showed that podcasts’
impact on students' scores was not significant [54–58]. Kalludi et al.
stated that video podcasts, when used after the theory-oriented class
and compared to traditional text-based teaching, had a significant im-
pact on dental students’ learning [59]. Hill et al. suggested that, al-
though the scores before and after podcasts did not show significant
differences, video podcasts as a source of review and evaluation were
effective. In this study, the students stated that video podcasts could
help them recall knowledge with images [60]. However, other studies
have shown that video podcasts have no additional benefit for students
[61]. According to Fleming’s model for medical education, learners can
benefit from the use of multi-sensory skills (such as visual, auditory,
reading/writing, kinaesthetic). Audio-visual channels can also be used
in video podcasts in which case the number of learning channels and
the options for students can increase [62]. To our best knowledge, this
type of study (using PowerPoint with an audio-visual teacher along
with feedback from students) was a pioneering attempt to offer training
on triage using podcasts, at least in the Iranian context. In the method
used in the present study, the video podcasts were produced. In addi-
tion to taking advantages of media, the course instructor employed
audio feedback of students, and added important gestures and points
throughout the presentation sessions. The results showed that this
model of podcast could significantly affect knowledge learning and
retention.

Given that this type of media is the newest form of educational
tools, extensive studies have been conducted to examine their various
aspects. Future research can focus on different aspects such as com-
paring it with other educational media, the effects of using it on special
individuals (for example, learners with physical and motor disabilities),
comparing its application in virtual and real-time environments, the
means to enhance its effectiveness along with other media types, ap-
plication of learning theories in it, and designing instructional patterns
in its construction. With the help of these findings, educators are re-
commended to use podcasts in order to support and complement tra-
ditional teaching methods.

The use of podcasts in different areas could help us appreciate

diverse uses of podcasting on teaching and learning. Teachers should be
able to determine their objective in using podcasts, while learners need
to become familiar with how to use and download podcasts.

In this study, the effects of two educational methods, namely tra-
ditional teaching methods and video podcasts, on learning and reten-
tion of triage have been investigated. The results showed the effec-
tiveness of the participatory podcast method in both learning and the
retention of triage knowledge. In other words, the use of video pod-
casts, as a new media vehicle in the field of teaching triage, had a po-
sitive effect not only on learning but also on the knowledge retention
rate on the part of students, suggesting that the application of video
podcasts for training in triage could be a cost-effective and practical
method. This may result in less dependence on college classes, re-
teaching, and commuting to universities due to the use of podcasts.
Finally, the findings of this study posit that, based on the impacts of
podcasts, medical educators can use a combination of traditional
teaching methods, educational podcasts, and other new media in order
to promote learning and ensure learner retention of triage knowledge.
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