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ABSTRACT

Article info: : Background: Extensive application of radioactive materials to medical and military purposes
Received: 10 Jul 2018 :  justifies the necessity of training military nurse students regarding the management of radiation
) injury. The current study aimed at comparing the effect of two methods (lecture and web-
Accepted: 23 Nov 2018 .. . . ..
. . . based) of training on the management of radiation-injured patients among military nurse
Available Online: 01 Jan 2019 Students from 2013 to 2014.

Materials and Methods: The current semi-experimental study was conducted on 60 military
nursing students in two military nursing schools in Tehran, Iran selected purposively. Subjects
of the study were divided into two groups of 30 as lecture and web-based teaching. The effect
of education was measured on three levels of knowledge, comprehension, and application;
before, immediately after, and four weeks after completion of teaching. The data were analyzed
with SPSS software version 21, using Repeated Measures (RM)-ANOVA and t-test.

Results: Mean and standard deviation of scores in all learning levels (knowledge,

comprehension, and application) in both groups had a significant difference between before

and after the intervention (P<0.001). No significant difference was observed in the total mean

scores of the two groups before intervention. In the post-test, immediately after training,

: mean scores of the web-based group had a greater increase, but no significant difference was

Keywords: ¢ observed (P=0.12). In the retention stage (four weeks after training), it was observed that the

Teaching methods, Learning, lecture-based method was more effective (P=0.01).

Education, Radiation injury, :  Conclusion: According to the obtained results, learning increased in both methods . Therefore,
Nursing student . itis recommended to use the combined teaching method to educate nursing students.
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1. Introduction

n spite of the rareness, radiation disasters can

be regarded as random or non-random. Such

disasters may be due to experiments, use of ra-

dioactive substances in industries, application

in hospitals, terrorist attacks, and wars. The
International Atomic Energy Agency (IAEA) stated that
radiation incidents can have sequential and specific im-
pacts on individuals, environment, and facilities [1]. De-
spite adopting the most stringent security measures sug-
gested by the IAEA in compliance with the standards, a
large number of radiation disasters occurred during the
past years. The Chernobyl Disaster (1986) and the Fu-
kushima Disaster (2011) were among the major disasters
with level 7 according to the IAEA [2].

In the earthquake of Japan on 11 March 2011 and
consequently, the tsunami killing 19,000 people, about
16,000 people were forced to leave their homes due to
the destruction of Daichi Nuclear Power Plant in Fuku-
shima and radioactive leakage. The exposure to internal
and external radiation had severe impacts on agricultural
and marine aquatic environments [3-5]. Radiation di-
sasters occurring in any place and any form require the
presence of trained people and medical teams at the ac-
cident site and the measures of restoration are highly sig-
nificant to save the lives of the injured ones [6, 7].

In the absence of trained and skilled healthcare work-
ers in the management of radiation disasters, the casualty
rate increases significantly. For this reason, IAEA has
repeatedly called all countries with nuclear technology
to prepare guidelines and measures to have sufficient
preparation to deal with nuclear incidents and train their
own people [1]. Nurses, as the largest health group, are
the key elements in the management of radiation disas-
ters, while studies show that they are not often prepared
to deal with such disasters and do not receive adequate
theoretical and practical training [0, 8].

Results of a cross sectional study indicated that nurses’
general knowledge about the crisis was poor (mean: 1.79
out of 7) [9]. Sato et al. (2015) indicated that 44.6% of
nurses were planning to leave their workplace during the
Fukushima Nuclear Power Plant accident. One of the ef-
fective factors in this decision was the anxiety about living
in the city after the disaster and the health effects of radia-
tion on children. As a conclusion, it is of great importance
for nurses to acquire accurate information about the effects
of radiation on health [10]. Accordingly, nursing students’
education regarding the radiation injuries is insufficient
and their preparation is critical in this regard.
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Education is a socio-cultural and dynamic process and
using an appropriate teaching method can play a vital
role in ensuring better learning and overall persistence
to the learner [11, 12]. Education, as a significant part
of the preparation process, can facilitate and accelerate
learning [13]. Education can play a key role in prepar-
ing people for disasters, while having dynamic training
methods in the health system can prepare nurses to deal
with disasters and minimize the resulting casualties
[14]. Nowadays, the application of modern methods of
education is inevitable [15]. Different methods of edu-
cation are evaluated in several studies and each study
makes some suggestions to use the method of educa-
tion [14, 16-22].

Lecture-based education is one of the methods of
face-to-face teaching with a long history widely used
nowadays [19]. This is a face-to-face teaching tech-
nique with direct relationship between the teacher and
the student [23] still used as a cheap and effective meth-
od at universities to teach a large number of learners
simultaneously. Thus, the interaction between learners
and teachers is established to some extent [18, 24, 25].
The greatest advantages of this method are the teach-
ing of content by experienced and skilled professors,
making the learners eager to learn, motivating them
constantly, and facilitating the learning process [26]. In
spite of the advantages of this method, some disadvan-
tages of lecturing are also mentioned in some studies.
One of the disadvantages of this method is the inactive
transfer of information to the universal [27]. Sometimes
this method alone cannot achieve the desired learning
results and finally the result in many cases depends on
the ability and effort of the learners [26].

Virtual education, i.e. web-based education, is the other
teaching/learning technique. Due to the shortage of nurs-
ing trainers and the inadequate time of nurses to attend
lecture-based training courses, there is an increase in the
tendency toward virtual courses such as web-based edu-
cation [18]. Different studies mentioned the advantages
of web-based education than lecture-based education
including flexibility and eliminating unnecessary and
costly traffic, using the program at the time of need, in-
creasing the speed of learning, attracting more attention
to the audience, update contents, the unique experience
of simultaneous use of visual, audio, and textual teach-
ing methods, the possibility of private tutoring, lack of
boundaries and scope, the absence of multiple problems
regarding the presence of experienced and expert pro-
fessors, and the possibility of innovation or exploratory
learning [16-18, 28].
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Despite the above mentioned advantages, the web-
based education can have some disadvantages. The first
problem, as compared with lecture-based education, is
the lack of human contact, which can significantly affect
the learning process [18, 29]. Another disadvantage is
inequality in technology, meaning that not all students
can get modern computers with multimedia facilities and
they are not familiar with computers, internet, and soft-
ware programs [28]. Although some studies acknowl-
edged the effectiveness of modern teaching methods
such as web-based education [28-30], some studies indi-
cated different findings in this regard and mentioned no
significant difference between the two lecture and web-
based methods [22, 31].

Training of students in the medical group, especially
nursing as the largest care provider group, is a neces-
sity in order to prepare for the response to disasters and
crises. On the other hand, it is necessary to provide this
preparation in the most effective way [16]. E-learning
development can be one of the choices. AJA University
of Medical Sciences designed a training program called
“Military Nursing” for nursing students in pursuit of its
mission and goal, and one part of this education is on
radiation. Such extra hours are imposed to the students
by the ministry of health, which can sometimes cause
dissatisfaction. Using web-based education can have
the advantage of studying the content without attending
classes, while having mid-term holidays or other occa-
sions. The current study aimed at comparing two meth-
ods of lecture-based and web-based education on nurs-
ing students’ learning.

2. Materials and Methods

The current semi-experimental study was conducted
on two groups of subjects (before and after education)
from 2013 to 2014. The population included the students
in two faculties of nursing in Tehran. Due to the launch
of a virtual education system in one of these colleges
and the need to examine its effectiveness, the choice of
colleges was based on the goal. In order to prevent the
information exchange, the each of the lecture-based and
web-based methods was used in one of the colleges. The
sample selection in each college was conducted by sim-
ple random sampling among the students.

The inclusion criteria were non-completion of the mili-
tary nursing unit, basic computer and internet applica-
tion literacy for the intervention group, a score of less
than 60% in the pre-test, and willingness to participate in
the project. The exclusion criteria were the lack of partic-
ipation in one of the training sessions, the failure to refer
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to the introduced website twice, the lack of willingness
to continue cooperation, and incomplete completion of
the questionnaires. The sample size for each group was
calculated using Altman’s Nomogram and calculation
of =80, 0=5%, and d=2.4, and the results of the same
study [13] were estimated to be 28. With the probability
of 10% dropouts, 30 subjects were considered for each
group (i.e. a total of 60 subjects). The number of subjects
included in each group was 30, and there was no dropout
during the study.

Initially, a pre-test was performed for both groups (lec-
ture and web-based), and the questionnaire included 30
standard questions related to cognitive domains (knowl-
edge, understanding, and application). Then, training
was performed for the lecture group using lectures, ques-
tion and answer, image, and PowerPoint methods in
two 2-hour sessions in two weeks (two hours a week)
and the second group was trained using the pages loaded
on the internet with the same content. Training in this
group included texts, slides and animations, and ques-
tions and answers with links to complete the references,
without any restrictions on location for two weeks at the
same time as lecture-based training. Each student in the
web-based group was given a separate and confidential
user name and password. The entrance and exit and the
number of visit by each student were controlled. After
the end of the intervention, the post-test was adminis-
tered using the same pre-test questions in written form
with a four-week interval.

The content validity of the education was evaluated
qualitatively by a survey of 10 faculty members and ex-
perts in the management of radiation-injured patients.
According to the recommendations of the faculty mem-
bers and experts, the content of training was reviewed
several times and eventually edited and organized. The
developed content entitled “Guidelines for the Manage-
ment of Radiation-injured Patients” had two chapters.
The list of titles in the first chapter included introduc-
tion, history, definition of terms, definition of types of
beams, dosimeters, and various types of radiation di-
sasters, and those of the second chapter included the
definition of radiation disaster, radiation types, acute
radiation syndrome, management of radiation-injured
patients and nursing care.

A researcher-made questionnaire containing 30 mul-
tiple-choice questions was used in the current study in
both groups, which measured the cognitive domain of
students in three levels of knowledge, comprehension,
and application. There was only one correct answer in
each question, and the total score of the questionnaire
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was 30. Questions 1 to 13 were on the level of knowl-
edge (13 points), 14-22 comprehension (9 points), and
23-30 application (8 points).

After designing a questionnaire based on the resources,
the content validity of the questionnaire was determined
by 10 faculty members with sufficient skills in radiation
disasters and assessment, and after applying their com-
ments and suggestions, necessary corrections were made
to the test questions. The initial questionnaire had 37
multiple-choice items. According to experts, seven ques-
tions were removed and some questions were modified
in accordance with Millmen’s 14 principles. In order to
determine the reliability of the questionnaire, 10 nurs-
ing students who completed the military nursing course
were selected and the test was administered to them.
Two weeks later, the same questionnaire was given to
the same individuals and its reliability was calculated
and validated using the Pearson correlation coefficient
(r=80%). The internal consistency of the questionnaire
was evaluated using Cronbach’s alpha (0=76%).

The data were analyzed with SPSS V. 21 software us-
ing descriptive statistics (mean and standard deviation)
to examine the participants’ characteristics, and inde-
pendent t-test, the Fisher exact test, ANOVA, the Kol-
mogorov-Smirnov test, and Pearson correlation coeffi-
cient. Independent t-test was used to compare the means
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in both groups and RM-ANOVA was used to compare
the means before and after the retention in each group.

The current study protocol was approved by Eth-
ics Committee of AJA University of Medical Sciences
(NO. 9318). Also, the outlined ethical principles in Dec-
laration of Helsinki were observed [32]. The observed
ethical considerations included obtaining the informed
consent, subjects’ justification about the study and its ob-
jectives, respect to privacy principle, and confidentiality
of information, subjects’ freedom to withdraw from the
study at any time, and respect to the rights of authors in
the use of electronic and printed references.

3. Results

The demographic characteristics of the studied units
are presented in Table 1. There was no significant differ-
ence between the two groups in terms of demographic
variables (P>0.05). The mean score of the two groups
is compared in Table 2. Comparison of the total scores
of the two groups showed no significant difference in
the pre-test and post-test stages (P>0.05). However, the
mean score of the lecture-based group was significantly
higher than that of the web-based group at the retention
stage (P<0.05). The mean of total post-test scores in-
creased in both groups that was higher in the web-based
group, but did not show significant differences. During

Table 1. The demographic characteristics of the units under study

Test T
Variable Web-Based Group  Lecture-Based Group estP ype
Female
Number (%) 4(133) 7(23.3) Fisher Exact Test
Gender
Male P=0.31
Number (%) 26(86.7) 23(76.7)
Fisher Exact Test
Stay in the hostel Yes 29(96.7) 30(100)
P=0.19
Married 2(6.7) 4(13.3) Fisher Exact Test
Marital status
Single 28(93.3) 26(86.7) P=0.49
18 5(16.7) 2(6.7) Fisher Exact Test
Clinical experience
No 25(83.3) 28(93.3) P=0.22
t=-0.88
Age, yr MeantSD 21.37+1.033 12.13+£1.008 P=0.22
df=58
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Table 2. Comparing the mean scores of the two lecture-based and web-based groups at each level of the test

Independent T-Test Group Lecture Web-Based Sig. (%)
Pre-test 7.13+2.649 7.83+2.561 30
Total mean of scores Post-test 17.23£3.370 18.57+3.308 12
Retention 12.30+3.395 10.40+2.568 1*
Significance level of RM ANOVA F=145.878 F=125.61
(total scores in three stages) P<0.001 P<0.001

* P<0.05 was considered as the level of significance.
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Table 3. Comparing the mean scores of the two groups at different levels of learning at each level of the test

Learning Stage Group Lecture-Based Web-Based Sig.
Pre-test 3.40+1.453 3.67+2.123 0.57
Knowledge Post-test 8.77+2.445 8.75+2.329 0.74
Retention 6.03+2.109 3.93+1.874 <0.001*
Pre-test 2.13+1.196 2.63+1.402 0.14
Comprehension Post-test 4.47+1.279 5.60+1.567 0.003*
Retention 3.33£1.605 3.20+1.518 1.74
Pre-test 1.60+1.192 1.53+£1.106 0.82
Application Post-test 4+1.339 4.40+1.192 0.22
Retention 2.93+1.285 3.27+1.081 0.28

* P<0.05 was considered as the level of significance.

the retention stage, the total scores had a descending
trend, while it was maintained at a higher level in the
lecture-based group. Intragroup comparisons showed
that the mean of total learning scores in each group was
significantly different in the three stages of pre-test, post-
test, and retention (P<0.001).

The mean scores of the two groups in the levels of
knowledge, comprehension, and application at each
stage of the test are compared in Table 3. Findings
showed that the scores of knowledge level during the
retention stage were significantly higher in the lecture-
based group than the web-based group (P<0.05). How-
ever, at the comprehension level, the mean scores of the
web-based group were significantly higher than those of
the lecture-based group (P<0.05). The mean scores of
application level were not significantly different between
the two groups (P>0.05).
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4. Discussion

In general, cognitive learning levels were low in the
two groups before intervention, which was unexpected
considering the need for education in this field. In the
post-test scores, the mean of the total score in the lecture-
based and the web-based groups after the training had an
ascending trend and the scores in the web-based group
were higher than those of the lecture-based group, while
no significant difference was observed between the two
groups. In terms of learning levels, the mean scores of re-
tention at the knowledge level in the lecture-based group
and the mean post-test scores at the comprehension level
in the web-based group were significantly higher.

In this regard, the results of study by Chao showed no
significant difference between the participants’ post-test
scores in the two groups of web-based and lecture-based,
which was consistent with the results of the current
study. The results of studies by Mata and Gerdprasert
were similar to those of the current study. However, in

Pishgooie AH., et al. Radiation Injured M:

Training. HDQ. 2019; 4(2):71-78.

—
75




January 2019, Volume 4, Number 2

both studies the scores were compared only after the
intervention, while in the current study the scores were
compared four weeks after the intervention in order to
check the retention, which was one of the strengths of
the current study.

Ebadi et al. (2010) in a semi-experimental study
compared the effect of traditional training with virtu-
al training on clinical skills, and their results showed
that both methods had the same effect on the improve-
ment of nurses’ functional skills [25]. Therefore, both
methods can be used to increase the level of learning.
Oztiirk explored the impact of web-based and lecture-
based education on the knowledge and skills of nursing
students in Turkey.

The mean scores of the web-based group at the knowl-
edge level after intervention were higher than those of
the lecture-based group, but there was no significant
difference, which was consistent with the current study
findings. However, Oztiirk did not conduct the pre-test
in his study, which was one of its weaknesses, and made
decisions on the basis of the mean scores obtained af-
ter the intervention. Although students had access to
educational content at any time and place and could re-
ceive instructions according to their desires and speed
of learning in the web-based education, in the current
$tudy, similar to that of Oztiirk, the mean total post-test
scores were not significantly different, which was per-
haps due to the limits of interaction between the teacher
and the student in the web-based education.

The students in the web-based group had no opportu-
nity to discuss educational content or receive feedback
from their teacher, while in traditional education there
was an opportunity for question and answer and two-
way interaction during the education. In a clinical trial
aimed at comparing nursing care education in aerial re-
lief and transportation by two methods of lecture-based
and web-based conducted by Farshi et al. (2012) the re-
sults showed no significant difference between the two
groups in the post-test stage, consistent with the results
of current study. However, in the process of retention,
the effectiveness of the software method [33] was speci-
fied, while in the current study, the average score of the
lecture-based group was higher. Perhaps the reason for
this difference was due to the type of training, since in
the study by Farshi the electronic content was provided
to the participants, but in the current study, participants
should study the content through the web.

Gerdprasert compared web-based and lecture-based
education in pregnancy care on nurses in Thailand and
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concluded that the mean scores of students in knowledge
and skills in the web-based group were significantly
higher than those of the lecture-based group as contrary
to the results obtained in the current study. Perhaps one
of the reasons for this difference was due to the study
setting and the access of participants to the network fa-
cilities. Another reason was the difference between the
content being taught and the use of simulation films in
the study. On the other hand, the evaluation of scores
was performed only at a post-intervention level in the
above-mentioned Study.

In the current study, the mean scores before and af-
ter intervention in each of the groups (lecture-based
and web-based) showed that in both groups, the post-
intervention scores increased significantly. Similar re-
sults were observed in the review of all available studies
[17, 25, 29, 30, 34], but in the previous studies, except
for the study by Farshi et al. (2012), the mean scores
were evaluated only at the post-intervention stage [33].
However, in the current study, the scores were evaluated
four weeks after the intervention in order to evaluate the
retention, which was one of the advantages of the study.
On the other hand, no study investigated the levels of
learning except for the one by Farshi et al. (2012) which
was another strength of the current study [33].

The higher level of comprehension at the post-test
stage in the web-based group was compared to that of
the lecture-based group, and the results of some pub-
lished studies [30] confirmed that using web-based edu-
cation may be more effective to train the skills of higher
levels of cognitive domains, especially in the field of
medical sciences. On the other hand, the knowledge
level was lower at the retention stage in the web-based
group than the lecture-based group; it required more fa-
cilities in the web-based education such as the employ-
ment of all training patterns during training including
videos, audio, and animation. On the other hand, using
different motivational approaches to persuade learners to
go to educational sites was confirmed. In general, both
lecture-based and web-based educations could improve
all areas of cognitive learning. The obtained results and
the review of various studies suggested that web-based
learning, when combined with lecture and face-to-face
education, results in more effective learning.

Based on the studies and investigations conducted by
the researchers on the subject of the study, the definite
superiority of a particular educational method is not
confirmed in the reviewed studies, as concluded in the
present study. However, due to the lack of professional
human resources in education and the provision of dif-
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ferent training content by trainer, and with regard to
saving time and expenses, it is recommended that new
educational methods be combined, especially the web-
based education, with lecture-based education.

5. Conclusion

Based on the current study results, it seems that both
methods increased learning. The lecture-based and
web-based educations had the greatest impact respec-
tively on the levels of knowledge and comprehension.
Therefore, it is suggested that the learning methods be
applied simultaneously to train the students.
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