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The effect of a multimedia teaching method
of a snakebite first aid program on knowledge among

undergraduate students in China
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Abstract

The purpose of this study was to examine the effect of a multimedia teaching method of a snakebite
first aid program on knowledge of snakebite among undergraduate students in China. The study group was
undergraduate students in Baise University, China. 60 students were recruited and divided into experimental
and control groups. Students in control group received general lecture while students in experimental group
received a multimedia teaching method of snakebite first aid program. Data were collected among January to
March, 2019 by using a questionnaire. Frequency, percentage, chi-square, paired t-test and independent
t-test were performed for data analysis. The results revealed that knowledge score of snakebite between two

groups was significantly different (P < .05). The study showed that the multimedia teaching method of a
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snakebite first aid program is effective enough to improve knowledge of snakebite in undergraduate students.

Therefore, the multimedia teaching method of a snakebite first aid program was suggested to be a possible

effective intervention to help undergraduate students get increases in knowledge of snakebite first aid.

keywords: undergraduate student, multimedia, knowledge, snakebite

Introduction

Medically important venomous snakes
existin 160 countries around the world, and snakebite
is an important public health problem especially in
rural areas of tropical and sub-tropical areas located
in Africa, Asia, Middle-East, Latin America and
Oceania'. The WHO estimated that about 5.4 million
snakebites occur each year, resulting in 1.8 to 2.7
million cases of envenoming (poisoning from snake-
bites). In Asia nearly 2 million people were enven-
omed by snakes each year. In China, nearly 212,118
cases were reported”. Compared to other provinces,
the situation in Guangxi and Guangdong province are
the most serious. Most snakebites occurred in the
South and Southeast of China®. The Affiliated Hos-
pital of Youjiang Medical University for National—-
ity is located in Baise, Guangxi Province. In 2014,
there were about 56 snakebite cases. In 2015, the
amount of cases were about 51, was nearly equal to
the previous year. While in 2016, about 89 cases
were reported (The statistics were reviewed from 1st
January, 2014 to 12st December, 2016). Besides
from very serious symptoms, some snakebite victims
survived with permanent physical damage, like
amputation and disability. It was estimated that the death
toll could range from 81,000 to 138,000 every year
in the world. In China, about 4,081 people died of
snakebite®. Moreover, it was estimated that 1.8—2.7
million of snakebite patients developed clinical

illness (envenoming) after snakebite each year in the

world, and caused as many as 400,000 amputations
and other permanent disabilities'. From the medical
and nursing records of 94 snakebite cases in the
Affiliated Hospital of Youjiang Medical University
for Nationality, we found that the mortality was 1.06%,
and the amputation and disability was 4.25%.

Few attempts had been made to examine the
factors responsible for death in cases of bites by
identified species of snakes. However, many people
died from inappropriate or incorrect first aid before
reaching hospital®. First-aid treatment is supposed
to be carried out very soon after the snakebite, before
the patient reaches a dispensary or hospital. Snakebite
victim himself/herself or anyone else who is present
and able can perform first aid*. Though recommenda-
tions had been interpreted very well in the guidelines,
people’s knowledge of snakebite was disappointed.
Many people still prefer to choose useless and
dangerous first-aid methods®”".

Snakebite knowledge was rarely to be
known by non-medical university students, for there
were no course curriculums related to this topic for
them in local area in China. Medical textbooks which
contained information of snakebite knowledge was
too difficult to understand for non-medical univer-
sity students. Moreover, the traditional teaching
method which was in-class teaching with only a
handbook cannot provide a convenient way to review
knowledge. Therefore, more convenient external

resources should be added. Poor knowledge level
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could be improved through many methods. The TV
shows, videos were more convenient methods to
review knowledge of snakebite than an in-class
lecture with handbooks only. Many previous research
had revealed that multimedia education intervention
can improve students’ level of knowledge. And it was
an effective means of reaching a better learning of
students. Video teaching made the students feel
motivated to learn through this way® *°

In a pilot interview about undergraduate
students’ expectations to improve knowledge of
snakebite, the researcher found that the undergradu-
ate student who wished they could get more informa—
tion through multimedia teaching methods, for
example, TV show, the video took 80%. The
undergraduate students who wished more training
campaigns would be accessible in the local area took
60%. The undergraduate students who wanted to
learn from university teachers took 20%.

The Cognitive theory of multimedia learn-
ing (CTML) was created by Richard E. Mayer and
Roxana Moreno. As we explore the cognitive theo—
ry of multimedia learning, there are three main as—
sumptions to improve people’s knowledge level
which are dual channel, limited capacity and active
processing. In dual channel assumption, the human
cognitive system compromises two distinct channels
for representing and manipulating knowledge: a
visual-pictorial channel and an auditory-verbal

11-13
channel

. In limited capacity assumption, each
channel in the human cognitive system has a limited
capacity when it is going to hold and manipulate
knowledge'"'®. In active processing assumption,
meaningful learning occurred when learners engage

in active processing within the channels, including

selecting relevant words and pictures, organizing
them into coherent pictorial and verbal models, in-
tegrating them with each other, and correlating them
with appropriate prior knowledge'*"°.

Nowadays, few studies have been con-
ducted to improve undergraduate students’ snakebite
knowledge™*. Colleges and universities are lack of
good teaching information on snakebite topic. More
education resources should be added into curriculum.
Therefore, it is very necessary and significant to
conduct this research to improve undergraduate

students’ snakebite knowledge level by using

multimedia teaching method in local district.

Materials and methods

In this quasi-experimental study, 60
undergraduate students were enrolled during January
to March, 2019. We selected our participants from
faculty of education, Baise University, China using
a purposive random sampling method. The sample
size was calculated as 30 for each group based on

16-20
. The researcher chose two

many previous studies
bachelor classes randomly by using clustering sam-
pling from5 classes. The names of classes were
written on small ball and put into a box. First class
being chosen was experimental group, the second
class being chosen was control group. Later, 30
subjects from each class were picked out by using
simple sampling.

The inclusion criteria were: undergraduate
students who were aged over 18 years old, were
willing to take part into this research, and were in
major of education. The exclusion criteria were:
undergraduate students who felt uncomfortable or

even panic to topic of snakebite as to religion or
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belief or other reasons

After explained the aims of this study, all
the participants chosen signed consent forms and their
anonymity and confidentiality were guaranteed. Data
were collected by demographic and snakebite know
ledge questionnaire. The first questionnaire for
demographic data was developed by the researcher
himself referred to the previous research'®. Finally,
it consists of 5 questions (sex, age, education level,
and family with medical background)®.

The second questionnaire for knowledge of
snakebite was developed by the researcher himself
mainly on the basis of snakebite guidelines from
WHO and previous research®*. Finally, it consisted
of 18 questions including 4 sections. General know
ledge had 4 questions (Q1-Q4), first aid knowledge
had 6 questions (Q5-Q10), transportation know-
ledge had 3 questions (Q11-Q13) and prevention
knowledge had 5 questions (Q14-Q18). Ithad only
multiple choice questions. Each questions worth 1
score. A total of 1 score were given on the condition
that correct answer was selected, otherwise O score
were given. Any missing, corrupted, or blank
responses were marked as O score. The total score range
was from O to 18. The participants were thought to
have a good knowledge of snakebite if they achieved
a score greater than 12 scores, an average knowledge
if they had a score greater than 6 scores and less than
or equal to 12 scores, a poor knowledge if they had
only 6 scores or less. The questionnaire is reviewed
for validity and reliability before using. This ques-
tionnaire was translated in Chinese using back trans—
lation technique. Bilingual experts translated English
version to Chinese version, then back translated to

English language.

The content validity was evaluated by 5
experts whose specialties are in the emergency nurs—
ing area. They were asked to review the questionnaire
and intervention tool for clarity and accuracy, the
need of any extra questions to be included, and clarity
of language. Their suggestions were accepted and
incorporated into the questionnaires before using for
data collection. Finally, for the 18-item question—
naire, 5 experts agreed universally that 16 out of the
18 items were content valid by achieving a rating of
3 or 4 on the 4-point relevance scale. The content
validity was proved 0.89. For the 4-dimension
video, 5 experts agreed universally that 3 out of the
4 dimensions were content valid by achieving a
rating of 3 or 4 on the 4-point relevance scale. The
content validity was proved 0.75.

Afterwards, the participants of intervention
group attended a multimedia teaching method of a
snakebite first aid program. In this program, the
multimedia teaching materials was presented on one
handbook and one video. The contents presented were
edited according to the WHO Guidelines for the
Management of Snakebites and the American Heart
Association [AHA] Guidelines Update for Cardio—
pulmonary Resuscitation [CPR] and Emergency
Cardiovascular Care [ECC]. And they were designed
on the basis of CTML.

It has 3 sessions. In session1, the researcher
used a handbook which contained balance-distributed
words and pictures and guide marks, to narrate
knowledge of snakebite. It took 30 minutes. In
session2, the researcher used video which also
contained balanced-distributed words and pictures
and guide marks, to narrate knowledge of snakebite.

It takes 10 minutes. In session3, the researcher let
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the undergraduate students take the handbook and
video back dorm to review by themselves.

All the participants filled out the question—
naires at baseline and after 6 weeks. Participants in
control group received general lecture, but the

program in experiment group was offered to this

Experimental Group

group after study was completed. The data collection
was analyzed using SPSS software. Chi-square test,
paired t-test and independent t-test were used. The

significance level was set at p<.05.

Control Group

Pre-test,1st day
(20minutes)

Handbook and L
™ Sessionl,lst day

video-based lecture

(40minutes)

A 4

Session2
Self-study

v

Snakebite first Introduction, 1 st day General Introduction, Ist day
aid program (Sminutes) lecture (5minutes)
v 2

Pre-test, Ist day
(20minutes)

Only v
handbook-based [» Sessionl,lst day

Post-test
The last day of the 6th week
(20minutes)

(30minutes)

v
Session2

Self-study
v
Post-test

The last day of the 6th week

(20minutes)

A 4

Figure 1 Diagram for experiment process

Findings

Most of the undergraduate students in the
experimental group were females (n=22), were
equal or less than 19 year-old (n=18), were in the
situation of no family members had a medical back-
ground (n=27). Most of the undergraduate students

in the control group were female (n=24), were equal

or less than 19 year-old (n=25), were in the
situation of no family members had a medical back-
ground (n=23). The Chi-square test revealed that
all demographic characteristics of the experimental
and control group were not significantly different at

level .05.
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Table 1 Comparison of the mean of snakebite knowledge score between experimental group and control group

Snakebite knowledge score
Time Sample group — t p-value
X S.D.
Experimental group 9.03 2.798
Pretest 680™ 0.499
Control group 9.63 2.897
Experimental group 12.03 1.81
Posttest 2.491 0.016
Control group 10.7 2.30

ns=the mean was not significant (p>.05)

From Table 1, the researcher found that the

mean of the snakebite knowledge score between the

experimental group and the control group before the

experiment were not significantly different at level

.05. While after the experiment, the mean of the

experimental group was significantly higher than that

of the control group at the level of .05.

Table 2 Comparison of the mean of snakebite knowledge score within experimental group and control group

Snakebite knowledge score

Sample group Time — t p-value
X S.D.
Pretest 9.03 2.79

Experimental group 6.257 0.000
Posttest 12.03 1.81
Pretest 9.53 2.89

Control group 1.557" 0.130
Posttest 10.7 2.30

ns=the mean was not significant (p>.05)

Table 2 showed that the mean of snakebite

knowledge score of the control group after the ex—

periment was not significantly different from before

the experiment at level .05. The mean of snakebite

knowledge score of the experimental group after the

experiment was significantly higher than before the

experiment at level .01.
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Table 3 Comparison of the mean of snakebite knowledge score between experimental group and control group

on the aspects of different knowledge dimensions

Knowledge Time Sample group Snakebite knowledge t p-value
dimensions score
X S.D.
Pretest Experimental group 2.83 1.020 1.35™ 0.893
General Control group 2.80 0.887
Posttest Experimental group 2.87 0.776 2.106 0.04
Control group 2.43 0.817
Pretest Experimental group 1.67 1.124 .992™ 0.326
First aid Control group 1.69 1.217
Posttest Experimental group 3.73 1.112 2.193 0.032
Control group 3.10 1.125
Pretest Experimental group 0.93 0.785 1.376" 0.174
Transport Control group 1.20 0.714
Posttest Experimental group 1.90 1.185 .125™ 0.901
Control group 1.87 0.860
Pretest Experimental group 2.53 1.306 .513™ 0.610
Prevention Control group 2.70 1.208
Posttest Experimental group 3.53 1.042 957" 0.343
Control group 3.30 0.837

ns=the mean was not significant (p>.05)

From Table 3, the researcher found that the
mean of the snakebite knowledge score between the
experimental group and the control group before the
experiment were not significantly different at level
.05 on the aspects of each snakebite knowledge di-
mensions. After the experiment, the mean of the
experimental group was significantly higher than that
of the control group at the level of .05 on the aspects
of snakebite general knowledge and snakebite first
aid knowledge. However, the mean of the experi-
mental group was not significantly higher than that
of the control group at the level of .05 on the aspects

of snakebite transportation knowledge and snakebite

prevention knowledge. Only slight improvement was

found in these two dimensions.

Discussion

It was found that the means of snakebite
knowledge scores of both experimental group (X
=9.03) and control group (X=9.53) before ex-
periment were quite low according to the ranging
from O to 18 points (Table 1). This result was in
accordance with what were found in many previous
studies. In a cross-sectional study to investigate
gender and age-related differences in attitudes and

knowledge of snakes comparing samples of students
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and teachers, the result found that the average knowl-
edge score was inadequate, university students was
60.7%, primary school pupils was 38.6%". There
was the other cross-sectional study aim to investigate
knowledge and attitude about the highly venomous
snakes among the students from the Rajarata Uni-
versity, Mihintale in Sri Lanka. The survey finding
indicated that though most of the students had an idea
of the first aid for snakes bite, they were still not quite
sure about several questions, such as applying a
tourniquet, giving some aspirin, giving large amount
of water and food, and removing skin from bite po-
sition®.

After the experiment, we found that snake—
bite knowledge scores of experimental group were
significantly higher than those of control group at the
level .05 (Table 1). This result revealed that
multimedia teaching method of a snakebite first aid
program can significantly affect students’ snakebite
knowledge scores. Little studies investigated the
effect of multimedia teaching methods on knowledge
of snakebite among undergraduate students. From
many previous studies, similar results had been
found. One study showed that students’ academic
achievements were improved significantly higher in
experimental group after using the interactive
multimedia CD educational intervention than using
the traditional way of discussion and dialog, along
with a teacher in control group®. The other one study
revealed that students in experimental group in-
creased knowledge scores significantly higher than
students in control group because of using multime-
dia education intervention®. Similarly, in another
study, the results showed that video teaching in

experimental group was proved having significantly

higher effect on improving students’ skill training
performance and making the students feel motivated
to learn through this way than traditional lecturer
demonstration®’. As CTML stated, good instruc-
tional design is driven by our knowledge of human
cognitive structures and the manner in which those
structures are organized into a cognitive architecture.
Without knowledge of relevant aspects of cognitive
architecture such as the characteristics of intricate
relations between working memory and long-term
memory, the effectiveness of instructional design is
likely to be random. Multimedia instructional mes—
sages that are designed in light of how the human
mind works are more likely to lead to meaningful
learning than those that are not. Nonetheless, in
further results analysis, the researcher found that
snakebite knowledge scores of experimental group
were not significantly higher than those of control
group at the level .05 on the aspects of snakebite
transportation knowledge and snakebite prevention
knowledge. This might be because of undergraduate
students were not yet so familiar with emergency
transportation process and the circumstance where
snakes were frequently discovered. Comparing to first
aid related teaching activities, ambulance was less
often to be known by undergraduate students. Fur-
thermore, undergraduate students would probably be
high risk population after they graduated and worked
in fixed community or rural area

In the experimental group, the mean of
snakebite knowledge score before and after interven-
tion showed that there was a significant difference at
the level .01. (Table 2) This result suggested that
the multimedia teaching method of a snakebite first

aid program was possible an effective way to improve
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undergraduate students’ knowledge of snakebite.
This result might be because that the multimedia
teaching method of a snakebite first aid program
covered all recommended dimensions of knowledge
of snakebite based on the WHO guideline of snake-
bite management. And the multimedia teaching
method of a snakebite first aid program was devel-
oped based on the CTML which could assist the
learner to strengthen the learning process. Little
studies investigated the effect of multimedia teaching
methods on knowledge of snakebite among under-
graduate students. Some studies investigated on
knowledge of other topics among patients found the
multimedia client education package led to statisti—
cally significant improvements in client knowledge
of ulcer etiology®”. A brief patient video could bring
significant improvements in breast cancer knowl-
edge®®. The use of multimedia could increase
patients’ knowledge of registering to receive kidney
donation®. While, in the control group the mean of
snakebite knowledge score before the experiment and
that after was not significantly different at level .05
(Table 2). This result showed that the general lecture
using only a handbook could improve knowledge of
snakebite a little bit. This result might be because that
undergraduate student lost self-control of the learn-
ing process. Sometimes, undergraduate students
might feel not easy to interrupt lectures when they
had confusion about the lecture. And also, under-
graduate students might feel not easy to review
knowledge of snakebite by the voice which had just
been taught immediately. Some undergraduate
students might treat general lectures with a handbook
to be outdated and be tired of this teaching method.

Because the general lecture was the most frequent

method being used in the high school.

Conclusion

Our findings showed that the multimedia
teaching method of a snakebite first aid program
designed based on the CTML could positively affect
undergraduate students’ snakebite knowledge. Since
this topic was tropical and was rarely familiar with
general population, more attention should be paid to
the educational design based on theories and models.
So, we could help to prevent biting and increase first

aid capability.

Implications

1. The results demonstrated that the mul-
timedia teaching method of a snakebite first aid
program was effective for improving undergraduate
students’ snakebite knowledge. Thus, the program
should be used in clinical practice in order to help
undergraduate students prevent biting and increase
first aid capability.

2. The snakebite knowledge questionnaire
could assist nurses to evaluate the level of snakebite

knowledge.

Recommendations

1. Further research should consider more
psychological exclusion criteria in research method -
ology, for subjects who disliked the topic of snake—
bite paid no attention to this teaching program.

2. Further research should add consulta-
tion session into program, for some undergraduate
students still had question about snakebite prevention
or first aid.

3. Further research should consider more
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ways of sharing video with subjects except for using

cell phone alone.

Acknowledgement

The researchers hereby would like to thank

advisor, all participants for participation in this

research, and the experts for estimating tools, along

with all reviewers.

References

1.

World Health Organization. Snakebite enven-
oming [Internet]. 2017 [cited 2017 November
21]. Available from: http://www.who.int/
snakebites/epidemiology/en/.

World Health Organization. Global snakebite
statistics [Internet]. 2014 [cited 2017 Novem-—
ber 16]. Available from https://knoema.com/
ueecokg/global-snakebite-statistics—
may-2014.

Chen C, Gui L, Kan T, Li S, Qiu, C. A survey
of snakebite knowledge among field forces in
China. International Journal of Environmental
Research & Public Health 2017; 14(1):15.
World Health Organization. Guidelines for the
management of snakebites. Regional Office for
Southeast Aisa; 2016.

Silva A, Marikar F, Murugananthan A, Ag-
ampodi S. Awareness and perceptions on pre—
vention, first aid and treatment of snakebites
among Sri Lankan farmers: a knowledge prac-
tice mismatch? J Occup Med & Toxicol 2014;
9(1):1-6.

Duminda, SB, Wellappuliarchchi, SM. Knowl-
edge and attitude on highly venomous snakes by

questionnaire survey among the students of

10.

11.

12.

13.

Rajarata University, Mihintale, Sri Lanka. In-
ternational Research Journal of Biological Sci—
ences 2014; 3(12):2278-3202.

Toma I. Pre-service biology teachers’ and pri—
mary school students’ attitudes toward and
knowledge about snakes. Eurasia Journal of
Mathematics, Science & Technology Education
2011; 7(3):161-171.

Xiong P, Zhang J, Wang X, Wu TL, Hall BJ.
Effects of a mixed media education intervention
program on increasing knowledge, attitude, and
compliance with standard precautions among
nursing students: A randomized controlled trial.
Am J Infect Control 2017; 45(4):389-95.
Aloraini S. The impact of using multimedia on
students’ academic achievement in the College
of Education at King Saud University. Journal
of King Saud University - Languages & Trans—
lation 2012; 24(2):75-82.

Kelly M, Lyng C, McGrath M, Cannon G. A
multi-method study to determine the effective-
ness of, and student attitudes to, online instruc—
tional videos for teaching clinical nursing skills.
Nurse Education Today 2009; 29(3):292—
300.

Baddeley AD. Working memory. New York:
Oxford University Press; 1986.

Baddeley AD. Human memory. Needham
Heights, Mass.: Allyn & Bacon; 1999.
Tavares Pinheiro L, Mota Rodrigues JF, Borg-
es—Nojosa DM. Formal education, previous
interaction and perception influence the attitudes
of people toward the conservation of snakes in
a large urban center of northeastern Brazil.

Journal of Ethnobiology & Ethnomedicine 2016

UA 42 aduil 3 (nsnoAL-iugnsu) 2562
Volume 42 No.3 (July-September) 2019



:nsa'lsummamanéua:qumw

128  wavevmsasunisuguweuraifevsudmsunnnunudedaniiie Journal of Nursing Science & Health
Jun 20; 12:1-17. 20. Wang LM, Chiou CP. Effectiveness of interac-
14. Mayer RE, Chandler P. “When learning is just tive multimedia CD on self-care and powerless -

15.

16.

17.

18.

19.

a click away: Does simple user interaction fos-
ter deeper understanding of multimedia mes-
sages?” J Educ Psychol 2001; 93:390-97.
Wittrock MC. “Generative processes of com-
prehension.” Educational Psychologist 1989;
24:345-76.

Chiou C-P, Chung Y-C. Effectiveness of mul-
timedia interactive patient education on knowl-
edge, uncertainty and decision-making in pa-
tients with end-stage renal disease. J Clin Nurs
2012; 21(9):1223-31.

Huang JP, Chen HH, Yeh ML. A comparison
of diabetes learning with and without interactive
multimedia to improve knowledge, control, and
self-care among people with diabetes in Taiwan:
Populations at risk across the lifespan: Popula-
tion studies. Public Health Nurs 2009; 26(4):
317-28.

Shu-Fen Lo, Hayter M, Ma Hsu, Su-Er Lin,
Shu-In Lin. The effectiveness of multimedia
learning education programs on knowledge,
anxiety and pressure garment compliance in
patients undergoing burns rehabilitation in Tai—
wan: an experimental study. J Clin Nurs 2010,
19(1-2):129-37.

Maasland E, Koudstaal PJ, Habbema JDF, Dip—
pel DW1J. Effects of an individualized multime-
dia computer program for health education in
patients with a recent minor stroke or transient
ischemic attack - A randomized controlled
trial Acta Neurologica Scandinavica 2007,

115(1):41-8.

21.

22.

23.

24.

ness in hemodialysis patients. J Nurs Res 2011
19(2):102-10.

Kelly M, Lyng C, McGrath M, Cannon G. A
multi-method study to determine the effective-
ness of, and student attitudes to, online instruc-
tional videos for teaching clinical nursing skills.
Nurse Education Today 2009; 29(3):292—
300.

Kapp S, Miller C, Sayers V, Donohue L. The
leg ulcer prevention program: Effectiveness of
a multimedia client education package for peo-
ple with venous leg ulcers. Wound Practice &
Research 2010; 18(2): 80-1.

Goel MS, Gracia G, Baker DW. Development
and pilot testing of a culturally sensitive multi-
media program to improve breast cancer screen—
ing in Latina women. Patient Educ Couns 2011;
84(1):128-31.

Charoenthanakit C, Junchotikul P, Sittiudomsuk
R, Saiyud A, Pratumphai P. Effectiveness of
multimedia for transplant preparation for kidney
transplant waiting list patients. Transplantation

Proceedings 2016; 48(3): 773—4.

UA 42 aduil 3 (nsnoAL-iugnsu) 2562
Volume 42 No.3 (July-September) 2019



